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KEYSTONE  GAR 

were  specified  as  standard  equipment  on  Mr.  Birney's 
famous  Safety  Car.  They  have  contributed  largely 
to  the  succesj  of  this  car  as  well  as  thousands  of  other 
arger  cars.  Therefore,  always  specify  these  Keystone 
Car  Specialties. 

"Gulden    Glow"    IneaiideBceiit    Headlights 

Illuminated  Car  Destination  Signs 

Faraday    High    Voltage   Car    HignalH 

Keystone  Trolley  Catchers 

Keystone  Air  Sanders  Keystone  Kotary  Gongs 

Electric  Service  Supplies  Gx 
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One  Hundred  Equipments  of  HL  Control  and  Westinghouse 
No.  514  Motors  for  New  Low  Floor  Cars  in  Boston 

Where  aeverr  congestion  is  encountered,  relief  w<il  be  found  by  the  use  of 
HL  Control.  It  has  gained  achievements  in  every  phase  of  railway  work,  and 
it«  ever  increasing  popularity  is  evidenced  by  its  recent  wide  adoption  for  mul- 
tiplc-unit  train  aervice  on  surface  lines  in  Boston,  Milwaukee,  and  Northern  Ohio. 

Large  numbers  of  WestinghouM  No.  314  motors  are  rendering  satisfaction 
•nd  Mliability  in  Philadelphia.  Boston,  Pittsburgh  and  many  other  cit'cs,  large 
•ad  null,  throughout  the  country. 

W««tlnglM«M  Cl*c(rlc  and  Manufaclurin(  Co., 
tut  Pltdburih,  Pa. 

Westinghouse 
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Westinghouse 

Underfeed  Stokers 

in  the 

Navy  Yards — 

Philadelphia.  Pa. — U.  S.  Naval  Aircraft 2  Stokers  1 ,486  Rated  Boiler  Horsepower 

Indianhead,  Md. — U.  S.  Naval  Proving  Grounds   6  Stokers  3,600  Rated  Boiler  Horsepower 

Indianhead.  Md. — U.  S.  Naved  Proving  Grounds 4  Stokers  1,412  Rated  Boiler  Horsepower 

Newport,  R.  I. — U.  S.  Torpedo  Station 4  Stokers  2,000  Rated  Boiler  Horsepower 

Brooklyn,  N.  Y. — U.  S.  Navy  Yards 16  Stokers  7,520  Rated  Boiler  Horsepower 

Charleston,  S.  C. — U.  S.  Navy  Yards 4  Stokers  1,900  Rated  Boiler  Horsepower 

Hampton  Roads,  Va. — U.  S.  Navy  Yards 4  Stokers  2,400  Rated  Boiler  Horsepower 

Norfolk,  Va.— U.  S.  Navy  Yards 12  Stokers  7,200  Rated  Boiler  Horsepower 

Philadelphia,  Pa.— U.  S.  Navy  Yards 12  Stokers  7,200  Rated  Boiler  Horsepower 

Washington — U.  S.  Navy  Yards 10  Stokers  3,000  Rated  Boiler  Horsepower 

Annapolis,  Md. — U.  S.  Navy  Yards 12  Stokers  6.000  Rated  Boiler  Horsepower 

WaatinKhoua*  Electric  &  Manufacturing  Company 

Ea>t  PitUburch,  Pa. 

Undarfaad,   Overfeed   and                             ^^^^^B^^^^^^^B^^^^^>^  ^'**    Choice    of    a    Stoker 

Chain    Crate   Stokers —                         .^^^^^^^^B^H^H^fii^S^^^^.  Always    Narrows    Down 

for         Load                                           .^^B^^B^^^^^^^^^^^^^^^^^V^^9^^^  '"   '   Study          Plant 

Requirements.  .^tf^S^^^^^^^^^B^^^^^^^^B       l^^^^k.  Requirements. 
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Westin^house  -  Cleveland 
Trolley-Wire  Splicer 


For  the  past  nine  years 
the    Westinghouse  -  Clever 
land     Sphcer    has    been 
specified    by    many    line 
superintendents. 

Why? 

Because  it  is  easily  and 

quickly     installed,     is         ^        mg^^  x  w 

neat    in    appearance  J^^ii^^^r  ^  ^^^   Cleveland 

and    adds    to    the  ^J^I^T  :^  Splicer  was  first 

strength    of  JS^ ■         ^^  ^"*     °"     ^^^     market 

the    trolley  /w^^Hr^  Jr  ^^    ^^^    Westinghouse 

wire.  P'^mi^W^  r  Electric  Co.  in   1909.     It 

"    ^^^^^  ^  liad      such     an     immediate 

success    that    it    was    widely 
copied.      Late     improvements 
make    the    "Westinghouse  -  Cleve- 
land"   the    latest    word    in    splicers. 
It    is    a    sound    investment    to    have 
on    the    tower    wagon.     It    is 
both    an    emergency    and    a    per- 
manent   splicer,    and    will    last 
longer    than    the    trolley    wire. 


^ 


/ 


w 

, /westinghouse^ 

Ly    ELECTRIC       lA 


Westinghouse  Electric  &  Manufacturing  Company 

EAST  PITTSBURGH,  PA. 
SaUa  OKcea  in  All  Large  American  Citrea 


Westtngbouse 


Electbic    RAiLWitY    Journal 


March  6,  1920 


AIROUTLET 


AnEfflcientAirStrainer 
wiUaddyearstotheLlfe 
of  an  Air  Compressor. 


Excluding  dirt  from  the 
Air  Compressor  makes 
Perfect  Lubrication 
Possible. 


Efficiency  and  Longevity 


are  put  into  the  Air  Compressor  by  the  new 
Westinghouse  8 -Inch  Air  Suction  Strainer.  Its 
unusually  large  screening  area  permits  intake  air 
to  pass  so  gently  through  it  that  all  dirt  and  grit 
are  deposited  in  the  strainer  and  only  clean  air 
reaches  the  smoothly  machined  cylinder  walls 
and  delicately  fitted  piston  packing  rings  of  the 
compressor. 


Air  Brake  Building  Our  Business  For  a  Lifetime 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  MaM. 
Chicago,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles,  (^al. 


Mexico  (]Jty 
New  York,  N.  Y. 
Pittsburgh,  Pa. 


San  Francisco 
Seattle,  Wash. 
St.  Louis.  Mo. 
St.  Paul,  Minn. 
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The 

Ten  Points  of 

Efficiency 


The  Story  of 

The  Safety  Car 
In  a  City  of  66,000 

1 — Step  accidents  eliminated. 
2 — General  accidents  reduced. 
3 — Higher  schedule  speed  makes  7  cars  do  the  work  of  8  and  8  cars 

the  work  of  ten. 
4 — More  good  words  and  more  patrons  for  the  railway. 
5 — ^Jitney  bus  vamoosing.  • 

6 — City  Government  says  "Give  us  more  SAFETY  CAR  service." 
7 — Operators  pleased  with  higher  wages  and  easier  riding  cars. 
8 — More  car  miles  with  less  Kw-hours. 
9 — Less  car  maintenance. 
10 — Less  track  upkeep. 

And  to  conclude — 


The  operator  said : 
"It  is  not  a  small  town  car. 
SAFETY  CAR." 


It  is  what  the  name  implies — a 


Why  wait  one  day  longer  to  order  yours? 
IT  IS  A  SAFETY  CAR  ONLY 

When  equipped  with  automatic  laborlcss  apparatus,  so  interlocked  that,  regard- 
less of  the  illness  or  distraction  of  the  operator,  the  power  will  be  cut  off  instanta- 
neously, the  air  brakes  and  sander  apply  immediately  thereafter  and  the  doors 
unlatch  for  safe  and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the 
doors  must  be  closed  and  the  step  folded  before  the  car  can  start,  and  when  the 
airbrake  must  be  applied  before  the  doors  are  opened  and  the  step  lowered  in 
bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  CO. 

Main  Office — Boatmen's  Bank  Bldg.,  ST.  LOUIS 

CHICAGO  NEW  YORK 

Ry.  Exch.   Bldg.  City  Invest.  Bldg. 

CANADA — Canadian   We*t!nghou«e  Co.,  Ltd.,   Hamilton,  Ont. 


PITTSBURGH 
Weitinghout*   BM(. 
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riluminumreede^ 


W 


HEN  you  equip  lines  with 
Aluminum  Feeders  you  do 
two  very  distinct  things. 


First — ^You  save  money.  The  initial 
cost  is  much  less  than  that  of  any 
other  conductor  of  equivalent  carry- 
ing capacity. 

Second — You  strengthen  your  whole 
pole  line  because  aluminum  feeders 
are  much  lighter  in  weight  and^de- 
crease  the  strain  on  poles  and  insula- 
tors. This  reduces  the  maintenance 
on  your  line  and  gives  longer  life  to 
your  poles,  insulators  and  cross  arms. 

Our  experienced  sales 
engineers  will  help 
solve    your    problems. 

Write 
/or  details. 


Aluminiim  Company  yAmerica^General  Officef,  Oiv/cr  Bl(l^Pittsbun;^,Rt  U.5A 
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PROCESS  PUTS  LIFE  IN  OB 

EXTRODED  NETAL  EARS 


O-B     Extruded     Ear    on 
Grooved  Wire 


^ 


\    y 


O-B    Extruded    Ear    on 
Round  Wire 


Extruded  metal  runner  piece  has  endurance 
literally  forced  into  the  metal.  Red  hot  (not 
molten)  metal  is  rammed  through  a  die  by 
tremendous  hydraulic  force. 

This  process  makes  a  tough,  dense  and  ductile 
metal  to  absolutely  uniform  measurements. 

A  malleable  iron  sherardized  boss  is  attached 
to  extruded  runner  piece  with  five  rivets  making 
a  one  piece  ear.  The  threads  in  malleable  iron 
boss  do  not  wear  loose. 

Thousands  of  O-B  Extruded  Metal  Ears  in 
service  have  made  remarkable  records.  You 
would  probably  discount  the  praise  of  enthusi- 
astic users  until  you  tried  these  unique  ears. 

Order  a  few;  stagger  them  on  your  line  with 
present  ears  and  let  results  talk. 

Made  for  all  sizes  of  Round,  Grooved 
and  Fig.  8  Wire. 

THE  OHIO  BRASS  COMPANY 

Mansfield,  Ohio 


New    York 
ChieaiiSo 


Philadelphia 
I. OS  Anfieles 


Pittsburgh 
San  Francisco 


O-B     hxtruded    Far    on 
Fig.  8   wire 


O-B  Extruded  Bar  (Patented) 
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Is  Used 
here  for 
Service 
Insurance 


This  map  of  a  part  of  Seattle 
shows  the  importance  of  the 
Westlake  Boulevard  Line  of 
the  Puget  Sound  Electric  Rail- 
way, Light  &  Power  Company. 

For  it  is  the  T  R  UrN  K 
over  which  SIX  Seattle  suburb- 
an lines  and  the  Everett  inter- 
urban  line  come  into  the  city. 

A  progressive  management 
doesn't  take  chances  of  service 
interruptions  with  an  artery  of 
that  kind. 

That's  the  obvious  reason 
for  using  00  round  Phono-Elec- 
tric Trolley  Wire  on  the  curves 
of  this  line. 

Phono-Electric  keeps  the 
tower  wagon  off  the  track. 


7 


54,- 


WOODLAND 
PARK 


E  AlT  T  ti^E 
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The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works :  Cleveland,  Ohio 
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POTry-Hariman  Boaring^ 


ai'o  j'oJu 


Double  the  life  of  your  wheels — cut 
your  pull-ins  for  wheel  renewals  by  fifty 
per  cent,  decrease  nosing,  lessen  flange 
and  rail  wear,  reduce  power  consumption 
on  curves  and  eliminate  curve  lubrication 
costs  by  using  Perry-Hartman  Bearings. 

Eighty-eight  railways  of  the  United 
States  and  Canada  arc  securing  these  re- 


sults today  on  both  old  and  new  equip- 
ment— their  constant  repeat  orders  are 
forcible  testimony. 

Perry-Hartman  Bearings  can  be  quickly 
and  economically  applied  to  old  cars  in 
place  of  plain  friction  center  plates  and 
side  bearings.  Send  for  Catalogue  No. 
10,  showing  applications. 


Electric  Railway  Dislrihuiors  (or  llic  Jolict  KaiKvuy  Supply  Company 

817  Fisher  Building,  Chicago 

EaMtrn   Kcprc»cnlalitc,   Nmional    Railway   Appliance   Co.,   New    ^  nrk   and   WaUiinglon 
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.4NAC0NDA 

COPPER^  WI  J2B 


From   Mine  to  Finished  Product 

This  is  a  partial  view  of  the  Anaconda  Rolling  Mills  at  Great  Falls,  Montana, 
the  first  plant  of  its  kind  to  be  built  west  of  the  Mississippi — erected  solely 
for  the  purpose  of  giving  users  of  copper  wire  a  better  service  than  has  been 
heretofore  obtainable. 

All  Anaconda  Copper  Wire  drawn  at  thU  plant  is  made  from  well  known 
B.  Sc  M,  Brand  Electrolytic  Copper  Bars  of  which  the  following  is  a  repre- 
sentative analysis. 

l«I.I.er 99.94%— 99.9T% 

Oljgen 08% —     .08% 

Silver 0010% 

Gold 00001% 

Snlphoi. 0030% 

Iron 0028% 

Nlckd 0018% 

Araenle •      .0018% 

Antimony 0030% 

Note  that  the  sum  of  the  metallic  impurities  is  less  than  1/100  of  1%. 

Allow  our  engineers  to  figure  on 
your  requirements 


■^ 


iifiiiRiniiniH 


ANACONDA  COPPER^MINING  COMPANY 

RoninS  Mills Depi.       General  OPFicQ 


I 
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The  Symbol  of 
Efficiency  in  Electrical  Conductors 


m 


// 
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HOT  ROLLED  COPPER  AND 
BRONZE  RODS 

COPPER  AND  BRONZE  BARE  WIRE 

Round,  square  and  rectangular,  plain  and  tinned 

COPPER  AND  BRONZE  TROLLEY  WIRES 

Round,  grooved  and  figure  eight 

POWER  CABLES 

Solid  and  Stranded 


ROUND  EDGE 

FLAT 

COPPER 

WIRE 

MAGNET 
WIRE 

Round,  square  and 

rectangular 

cotton  covered 

■ilk  covered 

enameled  covered 

enamel  and  cotton 

enamel  and  silk 


POLISHED  COPPER 
PIANO 
COVERING 
WIRE 

RUBBER 

INSULATED 

WIRE 

Bridle  wires 
flexible  cords 
jumper  wires 
telephone  wires 
N.  E.  C.  S.  wire 
fixture  wires 
heater  cords 


SPECIAL  WIRES  AND  GATHERING  LOCOMOTIVE 

CABLES  CABLE 

GAS  ENGINE  CABLE  MINING  MACHINE  CABLE 

WIRES  AND  CABLES  FOR  EXPORT 

DECK  CABLE  BREWERY  CORD 

AUTOMOBILE  WIRES 
Charging  Cables,  ignition  wires 
starter  cable,  lightninii  wire 
horn  wire 


ROME 
^WIHECO: 


HOML,  NV^ 


1 


K^l 


ll<  IIMW 

I  iKirii 

WIIIIMI 

U<»''»  1 

iigniiii 

MllUill 

IM 


I 


U.SA. 
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NIGHT  SCENE  IN  MISSOULA,  MONTANA 


A  "White  Way"  in  Your  City 
on  a  Practical  Basis 


m 


ERE  is  how  the  thriving 
and  progressive  commu- 
nity of  Missoula,  Mon- 
tana, secured  a  "White  Way" 
that  has  brought  business  to  the 
merchants  of  the  city. 

The  street  railway  company  ap- 
proached the  Chamber  of  Com- 
merce and  the  city  fathers  with 
a  proposition  to  share  in  the  ex- 
pense of  securing  brilliant  night 
illumination  for  the  main  thor- 
oughfare, providing  "Elreco" 
Combination  Railway  and 
Lighting  Poles  were  made  the 
means  of  securing  the  desired 
effects. 

And  the  railway  company  actu- 
ally sold  this  idea  of  the  "White 
Way"  to  the  city! 


What  did  the  railway  company 
get  out  of  it?  Well,  in  the  first 
place,  permanent,  tubular  steel 
construction  poles  to  carry  their 
trolley  span  wires;  second,  the- 
good-will  of  the  merchants  and 
the  public  generally  because  of 
their  co-operation;  and  third, 
the  increase  of  revenue  passen- 
gers brought  by  the  influx  of 
new  business  following  the  in- 
stallation. 

It  is  essentially  a  practical  plan 
— working  in  your  city  as  well 
as  in  Missoula,  Pittsburgh,  Ni- 
agara Falls,  Lynchburg  and 
scores  of  other  cities  where  it 
has  been  successfully  done. 


Write  for  Catalog  "F"  containing  installation  pictures  taken 
in  many  American  cities 

Electric  Railway  Equipment  Company 

Cincinnati,  Ohio 

30  Church  Stre«t,   New   York   City 
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SySTEM 

t  CF 

SfGNALfNG 


(Bulletin  tt> — T.  D.  B,  System — on  request). 


Particular  attention  is  called  to  the  following  summary  of 
results  to  be  obtained  by  the  use  of  this  system.  This  wiil 
<loubtless  appeal  to  the  executive,  operating  and  engineering 
departments  of  all  interurban  railways. 

FIRST:— MAXIMUM  PROTECTION :— Each   car  has 

;il  all  times  one  or  two  stop  .-ugnals  protecting  it  at  the  rear  as 
well  as  head-on. 

SECOND:— MAXIMUM    SPEED:— A    proceed    signal 

means  that  the  block  is  unoccupied. 

THIRD:— SIMPLICITY  OF  OPERATION :— Each  sig 
nal  gives  but  two  indications,  slop  and  proceed.  All  appar- 
atus is  operated  automatically ;  therefore,  trainmen  do  not  need 
to  manipulate  any  part  of  the  signal  system.  All  cars  receive 
tbe  lame  indication  tn  pass  into  a  block. 

FOURTH;— FACILITY  OF  OPERATION:— A  car  re- 
ceiving a  clear  signal  can  proceed  wilhcut  delay.  Each  block 
is  a  unit  with  clearly  defined  limits;  the  absence  of  prelimin- 
aries insures  that  a  car  in  one  block  docs  not  affect  other  cars 
in  or  approaching  adjoining  blocks.  A  car  may,  therefore,  at 
any  time  proce*^  promptly  to  a  siding  or  meeting  point. 

FIFTH;— SIMPLICITY  OF  RULES:— There  are  only 
two  indications,  atop  and  proceed,  which  an-  so  easily  under- 
stood that  trainmen  are  favorably  impressed  and  appreciate 
the  fact  that  they  can  be  observed  without  difficulty  or  con- 
fusion. 

SIXTH :— SHORTEST  POSSIBLE  HEADWAY 
UNDER  FULL  PROTECTION:— (Apposing  or  following 
cars  are  spaced  a  minimum  safe  distance  apart.  Under  a  sys 
lem  requiring  prehminaries  the  spacing  is  increased  at  certain 
places  by  a  distance  equal  to  the  length  of  the  preliminary  with- 
out securing  additional  safely.  The  fact  that  the  length  of  the 
preliminary  does  not  always  bear  a  fiited  relation  to  the  length 
tii  the  block  and  that  the  prelimanary  may  lie  al  either  end, 
means  (hat  all  signals  do  nut  give  the  same  information. 

SEVENTH :— HIGH    EFFICIENCY:- Standard   appar 
atus  and  simple  conlrolling  circuits  are  used  throughout. 

EIGHTH :-ADAPTABILITY  TO  CONDITIONS;— 
This  system  is  apphcable  to  all  track  and  traffic  conditions 


W^t  ^nton  ^Itittd)  $c  ^tgnal  Co. 


Tr«J« 
Muh 


SWISSVALE,  PA. 

P*opU*  Ca*  BIdf . 
CHICAGO 

McCill  Buildin(  Railway  Cachang*  Bldg.  So.  Pacific  Building 

MONTREAL  ST.  LOUIS  MO.  SAN  FRANCISCO 

IUptmmiImI  by  tha  GENERAL  ELECTRIC  CO.  In  Au«lraU>U,  South  Africa  and  Artxtllna 


Oty  Invastinf  BIdg. 
NEW  YORK 


TraJa 
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A  man-sized  drill  that  cuts 
track  drilling  costs 


THIS  track  man  is  getting  results 
that  put  old-time  hand  methods  to 
shame.  With  this  Little  Giant  he  is 
saving  75%  in  time  and  labor  costs  over 
former  hand  methods. 

The  problem  of  quick  and  efficient  track 
drilling  is  invariably  solved  when  a 
Little  Giant  Electric  Track  Drill  gets 
on  the  job.  Portable,  simple  to  operate, 
speedy  and  dependable,  its  use  quickly 


proves  the  needlessness  of  costly,  labor- 
ious hand  drilling. 

Little  Giants  make  good  "buddies"  for 
your  fastest  track  men.  They  will  prove 
dividend  payers  if  ordered  in  time  for 
your  Spring  construction  and  repair 
program. 

Ask  for  bulletins  describing  this  and 
other  Little  Giant  Portable  Electric 
Tools. 


Chicago  Pneumatic  Tool  Company,     1062  Fisher  Building,  Chicago 
Sales  and* Service  Branches  all  over  the  World 

.BniMWCMAM  .o*ic*oo       .DrnKwr        Exie  yw\.at  .minviapoiis     .PHtLAOEirKiA     Richmond  .fcATTU       Bakcilona    Bnuasnj  CHumiANi*       honoluiu        .Iowoon  .montual    SKnn.  VANCOUVt* 

•  BamiM  ^HC\HNKT\       tlOORAOO      FHANIOaN    .Lo*  ANGtLM  .NfW  0*LlMrt     •PnTSBUBOM  SaLTLaKICTTV    "ST    LthJIS    .BtJIUN  »U13«M  AJR«S  •FRAStmBURCM      JOHANNtSBURO      MaOKID       OSAKA  TOKVO  WlNNlPEO 

•BuitAto  tcuvtUAND     tx  Paso         Houston     Milwaukee   •Nrw  York         •portlakd         "San  irancisco    TXjc^on       bombav  Cadiz  Havana  Lisbon  Moan        Paris  torokto 


BOYER  PNEUMATIC  HAMMERS  ••UTILE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS- -VACUUM  PUMPS --PNEUMATIC  HOISTS, 
GIANT    OIL  AND   GAS   ENGINES  ^«<rcA>«-_  ROCK  DRILLS  •-  COAL  DRILLS 
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trtve  RESILIENT  RAILWAY  TIE 


Builds  Track  wifh  no  come  Back 


How  is  the  life  of  the  rail  prolonged 
by  the 

Resiliency 

of  Dayton  Mechanical  Ties? 

The  cushion  feature  of  Resilient  Rail- 
way Ties  allows  just  the  right  amount 
of  rail  deflection.  Always  the  same; 
in  the  frozen  ground  of  Winter  or  the 
soft  thawing  of  Springtime.  This 
lessens  rail  crystallization. 

The  joint  tie  supports  the  rail  ends 
from  the  base  of  the  rails  and  on  ex- 
actly the  same  level.  Broken  down 
joints  and  battered  rail  ends  impossible. 

THE      DAYTON      MKCH  ANIC  AL      TIE      CO.,      704      COMMERCIAL      BI-DG.,     DAYTON,     OHIO 


Ttip  BunaimitDr 

PortaUe  Bonder  and  Welder 


An  organized  and  well  es- 
tablished company  who  are 
aiding  the  Electric  Railway 
Industry  by  solving  prob- 
lems in  rail  bonding,  track 
welding  and  shop  welding. 


The  Rail  Welding  &  Bonding  Company 


Cleveland,  Ohio,  U.  S.  A. 


(OVER) 


DO 

ALL 

Electric  Welding 

WITH 

THE  DYNAMOTOR 


The  Rail  Welding  &  Bonding  Company 


CLEVELAND,  OHIO,  U.  S.  A. 


New  York  Office 
Chicago  Office 


30  Churdi  Street 
343  S.  Dearborn  Street 


DISTRICT  AGENTS 


CHARLES  N.  WOOD  COMPANY.  M  ttimt  Stmt. 

RAILWAY  TRACK  WORK  CO..    tlSl  L  Tlwni»Ma  S< .  flilitilililt.  H. 
tLtCTRICAL  F.Nr.lNFERINC  ft  MFC.  CO..     •     Tim  Nm.  BmIl  BdMfaic 
PMrikorik.  fiwu. 


CHATTANOOGA  ARMATt  RE  W0RKS.1  CkMltiKwfi.  Tnia 

W.  L.  ROSt  F.OIIIPMF.NT  COMPANY.       USalk  BuiMint.  Si.  [.auk.  Mo. 
■VRTON  R.  STARE  COMPANY  12S  Yrdn  Wi;.  S*Milr.  Wuh. 

A.  A.  WIGMORE.  Ml  PtcWc  Uk.  BM|..  Lm  AiwtlM.  Cilil. 
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An  18-foot  'Acme"  Culvert 
could  be  shipped  by  airplane 

If  there  is  any  conveyance  in  which  space  is  hmited,  then  it  must  be  in  a  double  seater  Curtis 
JN-4  airplane.      There's  barely  enough  room  for  two  people.     Yet  18  ft.  of  15-inch 

mSlASLD 

iporrugated 

PiULVERT5 


could  easily  be  carried  instead  of  a  second 
passenger.  The  illustration  shows  the 
"ACMES"  being  loaded  into  the  rear  cockpit. 

Think  !  An  18-ft.  culvert  in  such  a  small 
space.  It's  possible  because  "ACMES"  come 
in^sections.  Each  upper  and  lower  section  is 
2  ft.  long.  This  makes  them  easier  to  load, 
haul  and  install  than  culverts  already  set  up. 


Only  two  men  are  needed  to  load,  unload  and 
install  even  the  largest  sizes  of  "ACMES," 
such  as  60  in.  and  72  in.  And  they're  easy 
to  set  up  —  you  merely  place  one  section  on 
top  of  another  and  bolt  them  together.  An 
ordinary  farm  wagon  can  be  used  to  haul 
them  from  "station  to  destination." 

"ACMES"  are  made  from  "No-Co-Ro" — 
that  famous  pure  iron.     They  resist  rust. 


We  will  be  glad  to  Mend  Folder  M-21.     It  tel't  all  about  ■■  ACMES." 
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Ri^^^v^tS— TO  TOWNS  ^*/HERE 

HERMIT  INSERT  RAHWELDING 

ERMINAEEDja^^ACICTROUBLES 


TOT^ 


BoMon  i«  the  father  city  of  Thermit  Insert  Rail 
Welding.  The  fir*t  Thermit  liiKrt  Wetdi,  numbering 
over   500,  were   initialled   here  between   1912-1')1}. 

An  inipection  in  December,  1919,  of  the  Thermit  Weld» 
installed  in  Boston  suburb  of  Forest  flills,  showed  that 
after  trvtn  years'  service  these  welds  are  abmluttly  ni 
ptrftct  ai  ivtr,  showing  no  sign  of  cupping  or  breaking. 

Mr.  Track  Engineer,  can  you  ihow  us  any  examples  of 
any  other  rail  joints  which  can  out-Methuselah  this  rec- 
ord and  ikoM:  no  tifmt  of  lufpinf  ur  ttfltriorationf 

If  you  are  looking  for  a  type  of  joint  which  will  save 
you   thousands  of  dollars   in   rail   maintenance  coMs  by 

METAL  S^/vTHERMIT 

CORPOR  A^  AT  I  ON 


proloiiKiKK  rail  life  until  the  rar  wheels  are  running  on 
their  flanges  be  sure  and  p.iy  these  welds  a  visit.  They 
will  stand  your  most  exacting  inspection.  These  weld* 
are  on  Walk  Hill  Street,  Forest  Mills,  curiously  enough 
near   Mrld  Hill   Street. 


CKicAf^o 
Pitt9biAg>. 


VSan  Frand9CO 
TororvJto 


c: 


"Ttaxl  Stop,  BosIobI" 


28 


March  6,  1920  ELECTRIC    Railway    Journal 

Thousands  of 

Arthur  Power-Saving  Recorders 

are  in  successful  use 

WHY? 


Because  they  save 
power,  increase 
safety  and  decrease 
wear  and  tear  on 
car  equipment 


Because  they  re- 
cord in  minutes  how 
long  the  motorman 
runs  his  car  with 
power  on 


'It  talks  the  language  of  the  motorman" 


I 


1. 
2. 
3. 

4. 

5. 
6. 
7. 


10. 
11. 


Other  Reasons  Why  They  Are 
Preferred  : 

Are  easiest  for  the  motorman  to  understand. 

Following  up  the  records  costs  the  least. 

Are  most  reliable  —  have  no  delicate  parts 
to  jar  out  of  order. 

Are  fairest  to  the  motorman  under  all  con- 
ditions. 

Are  equally  accurate  at  all  line  voltages. 
One  standard  instrument  fits  all  types  of  cars. 

They  provide  valuable  data  for  use  of  In- 
spection and  Engineering  Departments. 

Absolutely  no  expense  for  winding  up  of 
clock  mechanism  — -  can  be  fitted  with 
self-winding  attachment. 

Are  most  economical  to  purchase,  install 
and  maintain. 

Are  dust-proof  and  tamper-proof. 

For  the  above  reasons  are  most  effective 
in  results. 


Once  get  the  motorman  to"  start  thinking" 
about  hov^  much  he  can  run  his  car  w^ith 
power  shut  off  and  he  soon  learns  to  take 
advantage  of  every  factor  that  will  help 
his  record  —  for  instance : 

1 .  By  coasting  wherever  possible. 

2.  By  not  crowding  too  close  to  the  car  ahead. 

3.  By  not  fanning  the  brakes. 

4.  By  not  carelessly  allowing  the  brakes  to  drag. 

5.  By  not  applying  power  and  brakes  at  the 
same  time  on  down  grades. 

6.  By  not  running  ahead  of  time,  or  leaving 
terminal  or  end  of  line  late. 

7.  By  not  keeping  power  on  so  long  as  to  pro- 
duce unnecessarily  high  and  possibly  dan- 
gerous speeds. 

It  is  obvious  that  by  running  with 
power  shut  off  as  much  as  possible,  the 
car  is  held  under  better  control  and  can 
be  more  quickly  stopped  in  an  emergency. 
Many  accidents  are  thereby  avoided. 


For  further  information  write  to 


THE  ARTHUR  POWER-SAVING  RECORDER  CO. 

Second  National  Bank  Building,    New  Haven,  Conn. 
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Where  Unskilled  Labor  Works 
as  Well  as  Skilled  Labor 

It  seems  to  be  the  feeling  of  some  Electric 
Railways  that  in  order  to  get  successful  Track 
grinding  results  a  skilled  mechanic  is  neces- 
sary for  the  operation  of  the  Track  Grinder. 

This  is  not  so.  The  Reciprocating  Track 
Grinder  is  so  simple  that  after  a  few  days" 
instructions  any  man  on  your  track  force  can 
operate  it  with  the  greatest  amount  of  suc- 
cess. 

For  those  who  still  are  pessimistic  about 
the  need  of  and  the  ease  with  which  it  can  be 
used  we  offer  to  put  a  Reciprocating  Track 
Grinder  at  work  on  your  own  tracks.  This 
trial  if  you  are  not  satisfied  will  cost  you 
nothing.  To  make  the  test  we  will  use  your 
own  men.  This  offer  should  interest  you  and 
we  await  your  commands. 

Largest  manufacturer  of  both  Reciprocat- 
ing and  Rotary  Track  Grinders  in  the  World. 


Railway  Track-work  Co. 

3132  Thompson  St.,  Philadelphia 

■XCLUSIVB   AOSmS  EXCLDBIVB   AOBNTS 

Wnt  !*•«  KfiflMMl 

ATI..AS  RAtLWAT  BUFFLT  00.  CHARLBS  M.  WOOD  CO. 
CMcMO.  ni.  B«wtofi.  Maw. 

■URrrucAi.  ■Nonmaoio  *       hitchcocx.  ixotd  *  oo..  inc. 

MANVrACTDRIWa  00.  77A  Qomb  Vldoris  SUwt.  B.  C 

Pliuhurrb.  Pk.  London.   InrlwHl 
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If  It's  To  Be  a  Pay-Leave  System 

Your  Motormen   Will  Need 

National  Pneumatic  Door  and  Step  Control 


If  you  are  planning  to  operate  either  a  zone  or  flat  fare  sys- 
tem on  the  pay-leave  plan,  your  motorman,  instead  of  opening 
and  closing  the  doors  say  at  every  other  stop  for  departing 
passengers  who  choose  the  front  end,  will  have  to 

Open  and  close  the  doors  at  every  stop.  Furthermore,  if  it 
is  a  zone  system  you  are  installing,  the  motorman  will  also 
have  to  issue  zone  checks  to  each  passenger  and,  possibly,  hav« 
to  take  care  of  a  zone  indicator. 

These  additions  to  the  motorman's  regular  duties  in  runninf  the 
car  obviously  make  it  .desirable  to  lighten  his  labors  through  the 
elimination  of  existing  hand-operated  door  and  step  mechanisms 
by  National  Pneumatic  Door  and  Step  Control  so  that  tht 
motorman  can  give  more  attention  to  his  new  duties  tuithou* 
slowing  down  his  schedule. 


Whether  you  are  installing  National  Pneumatic 
Door  Engines  alone  or  as  a  part  of  the  famous 
Safety  Combination  of  the  Safety  Car  Devices 
Company,  we  urge  that  you  also  use  the  door 
shaft  and  step  shaft  devices  of  the  National 
Pneumatic  Company  to  secure  the  smoothest  and 
most  reliable  operation  possible  with  National 
Pneumatic  Door  Engines. 


I  

Inatidnal  PNKiRTIC  cdmeany 

50  Church  St.,  New  York  ¥|  |  t  Edi5$on  Building,  Chicago 

Works:  Rahway,  N.  J. 
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There  is  still  time  for  you  to 
reserve  space  in  the 

Annual  Maintenance  Number 

of  the 

Electric   Railway  Journal 

which  will  appear  March  20th. 

This  issue  will  be  used  as  a  buyer's 
manual  by  electric  railway  men  who 
will  spend  over  two  hundred  millions 
for  maintenance  in  1920. 

Tell  them  about  your  products  and 
what  they  will  do. 

Wire  us  at  our  expense  what  space  to 
hold  for  you.  Tell  us  when  to  expect 
copy  and  cuts  or  send  us  data  and  we 
will  prepare  copy  for  you. 

Forms  close  March  10th, 

Electric  Railway  Journal 


M«nb«r    Audit     Ruraau   of    ('Irculailona 
Mwnbar  A**ecl«tf«t  Butinraa  Pap*n,  Inc. 

Tenth  Ave.  at  .^6th  St.,  New  York 
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These  Installations;  of 

ECONOMY  METERS 

are  Milestones  on  the  Road 

to  Better  Economy  in  Electric 

Railway  Operation 


The    ECONOMY    Meter    measures    the 
power  consumed  by  the  car. 

When  using  ECONOMY  Meters  motor- 
men  appreciate  and  know  absolutely,  trip 
by  trip,  whether  or  not  their  efforts  result 
in  actual  reductions  of  power  used. 

Minimum  attention  in  its  upkeep  and 
maintenance.  It  does  not  need  to  be  re- 
wound at  frequent  intervals,  as  do  other 
devices  to  insure  their  continuous  opera- 
tion. 

The  ECONOMY  Meter  is  a  rugged, 
time  and  service  tried  device.  Over 
300,000  Sangamo  meters  with  the  same 
type  elements  are  in  daily  use  for  all  man- 
ner of  purposes  where  meters  are  needed 
that  will  withstand  rough  usage. 

ECONOMY  Meters  installed  on  your 
cars  will  save  from  10%  to  20%  of  your 
total  traction  power. 

ECONOMY  Meters  afford  a  correct 
and  dependable  basis  on  which  car  equip- 
ment  can    be   inspected   and    maintained. 

A$k  for  details  and  easy  paymen  t  plan . 


Due  either  to  the  direct  acceptance  of  the  principle  of 
metering  the  energy  as  a  basis  for  power  economy, 
comprehensive  competitive  tests,  or  thorough  in- 
vestigation of  service  records  on  existing  installa- 
tions, more  than  forty  properties  are  now  using  or 
have  recently  ordered  Economy  Meters.  Notable 
among  them  are — 


Atlantic  City  &  Shore  R.  R. 

Butler  Railways  Co. 

Chicago,  Milwaukee  &  St.  Paul  R.  R. 

Chicago  &  West  Towns  Railway  Co. 

Chicago,  North  Shore  &  Milwaukee  R.  R.  Co. 

Chicago  &  Joliet  Electric  R.  R. 

Dayton,  Springfield  &  Xenia  Southern  R.  R. 

Dubuque  Electric  Co. 

Eastern  Massachusetts  Street  Railway 

El  Paso  Electric  Railway 

Galesburg  &  Kewanee  Electric  Railway 

Gary  &  Interurban  R.  R.  Co. 

Kankakee  Electric  Railway 

Keokuk  Electric  Company 

Maryland  Electric  Railway 

Rochester  &  Syracuse  R.  R. 

San  Diego  Electric  Railway 

Scranton  Railway  Co. 

Seattle  Municipal  Railways 

Sheridan  Railway  Co. 

South  Covington  &  Cincinnati  Street  Railway  Co. 

Southern  Public  Utilities 

Stark  Electric  R.  R.  Co. 

The  Milwaukee  Electric  Railway  &  Light  Co. 

Tri-City  Railway  &  Light  Co. 

Union  Traction  Company  of  Indiana 


Economy  Electric  Devices  Company 

General  Sales  Agents 

SANGAMO  ECONOMY  RAILWAY  METER,  Old  Colony  Bldg.,  Chicago 

National  Railway  Appliance  Co.,  New  York  Burton  R.  Stare  Co.,  Seattle  Ludwig  Hommel  &  Co.,  Pittsburgh 

L.   A.   Nott,   San   Francisco  J.  G.  Monahan,  Los  Angeles 
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H.  B.  Life  Guards 

for  the  Safety  Car 

There  are  certain  essentials  which  make  the 
Safety  Car  Safe.  One  of  these  essentials  is  the 
H.  B.  Life  Guard. 

Without  them  front  end  accidents  may  be  fatal. 
With  them  no  serious  accidents  will  result. 

The  action  of  the  H.  B.  Life  Guard  is  instan- 
taneous. The  carrier  is  dropped  to  the  track  and 
the  unfortunate  person  carried  to  safety. 

When  making  up  your  specifications  for  new 
safety  cars  be  sure  and  specify  H.  B.  Life 
Guards,  as  no  safety  car  can  be  complete  with- 
out them. 

The  Consolidated  Car^Fender  Co. 

Providence,  R.  I. 

C»naral  Sal«t  Afnt 

Wendell  &  MacDuffie  Co. 

61   Broadway,  N.  Y. 
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Is  it  worth  16K  cents  a  day  to  you 

to  know  that  your  car  mileage  computa- 
tions are  correct  ?  Your  pay  rolls  figured 
correctly  ?  Your  cost  figures  right  ?  All 
the  figure-work  in  connection  with  interest, 
discounts,  stocks,  bonds,  power  factors, 
etc.,  positively  correct? 


Is  Accuracy  Worth  This  Much  to  You? 


AT  a  maximum  cost  of  I65  cents  a  day  the  Monroe 
jTx  Calculating  Machine  will  do  all  your  figure-work 
for  you.  It  will  not  only  do  your  adding  but  multi- 
plies, divides  and  subtracts  as  easily  as  other  machines 
add.  Surely  I65  cents  a  day  is  a  neg- 
ligible cost  when  you  measure  the  value 
of  the  Monroe  in  terms  of  accurate 
figure-work,  the  elimination  of  costly 
errors,  and  the  extra  time  it  gives  your 
employees  for  other  work. 


The  explanation  of  the  Monroe  is 
simple.  It  finds  the  answer  by  the 
simple  method  —  direct  from  problem  to  result. 
That  is  why,  even  with  an  inexperienced  operator,  the 
Monroe  outfigures  other  calculating  machines.  That 
is  why  you  can  actually  multiply  and  divide  on  the 
Monroe  at  the  same  time,  in  one  action  —  by  a  few 


Jamestown  St .  Ry.  «ay« : 

•*  -  ,  .  regarding  Monroe  Cal- 
culating Machine  which  we  i»- 
cently     purcha«;d  it     fully 

meets  all  our  requirements  ana 
we  find  it  particularly  valuable 
to  us  in  making  out  reports  to 
the  Public  Service  Commission. 
Inter-state  Commerce  Com- 
mission and  the  Tax  Commis- 


easy  turns  of  the  crank.  A  constant,  visual  proof  of 
accuracy  is  always  before  you  on  the  Monroe.  Every 
factor  of  your  problem  is  shown  either  on  the  Monroe 
keyboard   or   in   the   Monroe   proof  dials.      On   the 

Monroe  you  can  see  as  you  go  that  your 

answer  is  correct. 


Convince  yourself.   See  the  Monroe  in 
action  on  your  daily  business  problems 
in  the  Audit  Department,  the  Electrical 
Engineers     Department,     the     Testing 
Bureau,    Storerooms,    Freight    Depart- 
ments and  every  place  else  where  figure- 
work  is  done.    If  it  is  worth  165  cents  a 
day  to  have  your  figure-work  accurate,  it  is  worth 
a  two-cent  stamp  to  mail  the  coupon  below  and  learn 
conclusively  why  the  Monroe  means 
— faster  figuring 
— absolute  accuracy 
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Practical  Lubricating  Service 
or  the  Theoretical  Kind? 


How  it  worked  out  on 

this   property   (name  on  request) 

A  car  formerly  uaing  oil  was  packed  with  Tulc  after 
the  utual  analyiii  of  operating  conditioni  had  been  made. 
Four  pound!  of  Tulc  were  required  to  oil  the  car  complete 
— at  a  COM  of  7Sc.  The  car  wai  then  placed  in  operation 
and  averaged  4S00  milei  per  month,  making  (he  lubricat- 
ing cott  about  16c.  per  1000  car  milei.  And  in  addition, 
lubricating  required  attention  only  onre  in  12  dayi  ai 
compared  tn  iinre  every  6  days  when  oil  wai  u*ed. 


There  are  two  kinds  of  lubricating  service.  The 
one  is  based  on  precedent  and  assumes  that  becau,se 
one  or  more  properties  have  been  benefited  by  that 
particular  service  all  other  properties  —  yours  in- 
cluded— ^must  derive  equal  benefits  from  its  appli- 
cation.   That's  theoretical  service. 

The  other  is  based  on  scientific  facts— e.xperi- 
ments — tests — analysis  of  existing  conditions  as  they 
pertain  to  the  individual  property  under  considera- 
tion. That's  practical  service — the  kind  offered  by 
the  manufacturers  of  Tulc. 

When  we  undertake  to  improve  lubricating  me- 
thods and  decrease  lubricating  costs  for  an  electric 
railway  property  nothing  is  assumed.  Our  service 
men — e.xperienced  lubrication  specialists — make  a 
thorough  investigation  of  every  thing  that  relates  to 
the  problem  of  efficient  lubrication  in  order  to  ar- 
rive at  a  theoretical  solution.  But  they  don't  stop 
there.  They  then  proceed  to  make  exhaustive  tests 
to  prove  the  correctness  of  their  theories. 

That  this  type  of  service  is  the  more  beneficial 
from  the  standpoint  of  the  railroad  operator  is  evi- 
denced by  the  remarkable  results  that  usually  fol- 
low its  application. 


Wm  arm  in  a  pontion  to  olf»r  Univ»r»al  Luhricating 
S»rvie^  to  a  f«w  morm  propmrti«a  and  will  gladly 
furniah  eomplmtm  data  to  «jr«cufiV«c  whoBm  probltnu 
includm  thm  intprov»m*nt  of  mxitting  lubricating 
fn»thod$. 


The  Universal  LubricatinoCompaiM 

Cleveland.Ohio. 
Factonj  Swceneiji  Avenue  —  Office  Schoficld.  Bldi^ 


Tulc  +  Universal  Service 
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SATISFACTORY ! ! 

/  Should  Say  So — 
Read  this  List  of  REPEAT  ORDERS 

for 

DIFFERENTIAL 

Electric   Dumping  Cars 
received  so  far  this  year 

BOSTON  4  Cars 

CLEVELA^D        6  Cars 
MILWAUKEE    12  Cars 

"//  ifs  only  a  Dump  Car  it's  NOT  a  Differential" 

DIFFERENTIAL  CAR  CO.,  INC.,  141  Broadway,  New  York 
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Another  Byllesby  property 
installs  Johnson  Fare  Boxes 
for  its  Safety  Cars 

Another  Byllesby  property — the  Ottumwa  Railway  and  Light 
Co. — has  standardizcfl  on  Johnson  Fare  Boxes. 

Kxperience  has  shown  that  Johnson  Fare  Boxes  insure  lOO'^J- 
fare  a>ilection.  They  speed  up  loading  and  unloading,  thereby 
insuring  better  and  quicker  car  service. 

They're  the  logical  equipment  for  all  Safety  Cars.  Write 
today  and  let  Johnson  experts  help  solve  your  fare  collection 
problems. 

JOHNSON   FARE    BOX    COMPANY 

Jackson  Blvd.    and    Robey  St.,  Chicag^o 
50  East   42nd  St.,  New  York 


JOHNSON 

FARE  BOXES 

AND 

METAL    TICKETS 
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50  Years  of  Galena  Quality 


When  in  1869  this  Company  first 
marketed  lubricating-  oil  with  which 
oxide  of  lead  was  carried  in  suspension 
it  marked  a  great  step  forward  in  the 
quality  of  lubricants. 

If  our  standards  of  quality  had 
stopped,  however,  with  that  achieve- 
ment, important  as  it  was  and  has 
continued  to  be,  our  progress  would 
probably  have  slowed  up  way  back 
in  horse-car  days. 

On  the  contrary 

Galena  Oils 


have  not  only  kept  up  with  the  repu- 
tation for  superiority  established  in 
those  early  days  but  have  maintained 
position  a  step  or  two  ahead  of  it. 

How  successfully  that  endeavor  has 
been  maintained  is  best  shown  by  the 
fact  that  still  after  50  years  Galena 
quality  is  standard  with  the  great 
majority  of  the  country's  railway  lines. 


Galena-Signal  Oil  Company,  Franklin,  Pa. 

New  York  Franklin,    Pa.  Chicago 

Works  at  Franklin,  Pa.    Parker«burg,  W.Va.    Whiting,  Ind.     St.  Louis,  Mo,    Bayway,  N.J     Toronto,  Can.     Rouen,  France 
Offices  in  all  Principal  Cities  of  U.  S.  London  Buenos  Aires  Paris 
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Gray  Perfection 

Friction  Tape 
Utility  Friction  Tape 


Uniform  Tape  Quality 

The  uniform  good  quality  of  United 
States  Friction  Tapes  and  Splicing 
Compounds  is  due  to  high  grade  raw 
materials,  ample  manufacturing  facili- 
ties, and  rigid  inspection. 


United  States   Rubber  Company 

The  World's  iMrteit  anil  Most  ExpericncvJ 
Manu/acturer  oj  Mechanical  Rubber  Goodt. 
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YEARS  of  manufacturing  a  successful  tape 
for  every  trade  and  purpose  place  the 
United  States  Rubber  Company  in  a  position  to 
meet  every  need  of  electrical  engineers  and 
manufacturers. 

The  co-operation  of  this  company's  representa- 
tives is  freely  offered  to  tape  users  desiring  to 
obtain  the  greatest  value  from  their  annual 
investment  in  tape.  The  distribution  of  tape  in 
our  many  Branches  insures  adequate  and  prompt 
delivery  service. 


United  States   Rubber  Company 

The  World's  Largest  and  Most  Experienced 
Manufacturer  of  Mechanical  Rubber  Goods. 
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Ten  good  features  make  the  G-E  Form  L4 

section  insulator  the  right  one  for  your  road 

•  1.  The  body  is  permanently  wired  into  the  overhead  but  all  wear- 
ing parts  can  be  easily  and  quickly  renewed  at  less  than  15% 
of  the  cost  of  a  new  insulator. 

2.  Sturdy  steel  wedges  (aa)  hold  the  trolley  wire  with  a  grip  more 
powerful  than  the  wire  itself. 

3.  Strain  eyes  (bb)  are  provided  in  the  castings  for  anchor  wires. 

4.  The  span  holder  (c)  is  adjustable  to  any  position  of  the  span 
wire. 

5.  The  side  bars  are  of  impregnated  hard  wood. 

6.  Kach  end  casting  is  equipped  with  a  feeder  clamp  (dd). 

7.  The  7-in.  hard  wood  runway  (e)  is  renewable. 

8.  Kightecn-inch   renewable  flexible  approaches   (flf)   fit  around 
the  trolley  wire  closely  and  protect  it  from  wear. 

9.  Two  stud  bolts  (gg)  secure  all  wearing  parts  to  the  body. 
10.     All  malleable  iron  parts  arc  electric  oven  shcrardized. 

G-E  LINE  MATERIAL 

can  be  shipped  promptly  from  stock 


General^Electric 


General  OtTice      /^  |^  fYl  Tfc  SI  TI'V    ^u^f  Sf^'^  i^ 

Schenectady.  NY     V/  ^  1 1 1  ^  Cl.  1  KjT      all  large  cities 
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Harbingers  of  the  Day  of  Better 

Appreciation  of  Electric  Railways 

DURING  the  recent  storm  period  the  railway  in  a 
certain  New  England  city  was  "stalled"  by  snow 
and  ice.  The  situation  far  more  than  overtaxed  the 
resources  available  to  the  management.  Fortunately  the 
citizens  realized  what  transportation  means  to  them, 
and  they  turned  out  en  masse,  armed  with  pick  and 
shovel,  and  dug  the  railway  out.  They  thus  had  a  lot 
of  fun  and  beneficial  exercise,  did  the  railway  a  good 
turn  and  saved  themselves  in  the  aggregate  much  time 
and  money.  May  their  tribe  increase!  In  many  locali- 
ties where  the  patrons  of  the  railway  did  not  pitch 
in  with  pick  and  shovel  they  showed  appreciation  of  the 
way  in  which  the  railways  cleared  a  way  for  their  own 
cars  and,  incidentally,  in  many  cases,  provided  a  run- 
way for  competing  jitneys  as  well !  Especially  was  this 
appreciation  reflected  in  the  newspapers,  many  of  which 
were  converted  (at  least  for  a  time)  from  knockers 
to  boosters. 

It  is  only  a  question  of  time  until  good  service  will 
be  appreciated.  A  little  deprivation  stimulates  appre- 
ciation. To  paraphrase  an  old  saying,  "You  never  miss 
the  street  cars  till  the  snow  banks  high." 


The  Farmers 

Want  to  Help 

APROPOS  of  several  recent  articles  in  this  paper  on 
Ix the  development  of  interurban  electric  railway 
freight  transportation,  our  attention  has  been  called  to 
some  press  reports  which  indicate  that  the  farmers  in 
certain  localities  of  the  Middle  West  are  keenly  alive 
to  some  of  the  possibilities  of  freight  transportation 
0  la  interurban.  The  inabilHy  of  the  steam  railways  to 
furnish  cars  for  livestock  transportation  has  resulted 
in  serious  loss  to  the  farmers  in  thosft  communities 
where  livestock  raising  is  an  important  industry.  The 
transportation  requirements  of  this  industry  are:  first, 
transportation  should  be  available  when  the  stock  is 
ready  for  the  market ;  second,  the  stock,  once  loaded  on 
the  cars,  should  spend  a  minimum  of  time  enroute  to 
the  destination  market. 

That  the  farmers  are  beginning  to  realize  that  the 
average  interurban  can  meet  these  requirements  in  an 
admirable  manner  is  evidenced  by  the  efforts  now  being 
made  by  county  and  state  agricultural  organizations  to 
secure  this  kind  of  transportation  service  from  the  elec- 
tric railways.  It  is  emphasized  that  where  the  farmers 
are  able  to  ship  their  stock  via  traction,  consignments 
can  be  delivered  at  the  large  depot  stockyards,  in  the 
majority  of  ease?  two  or  three  hours  after  they  have 
been  loaded.  The  secretary  of  the  Farmers'  Federation 
in  one  state  is  quoted  as  saying  that  if  the  interurbans 
were  allowed  to  handle  car-load  shipments  of  livestock 


on  a  large  scale,  thousands  of  dollars  would  be  saved 
each  year  to  the  farmers  of  that  state  on  the  weight 
shrinkage  item  alone. 

It  is  true,  of  course,  that  freight  cars,  particularly 
those  loaded  with  livestock,  are  not  permitted  on  the 
streets  in  many  cities.  It  is,  however,  a  hopeful  augury 
when  powerful  organizations  outside  of  the  railway  in- 
dustry begin  to  take  an  active  interest  in  transportation 
matters  and  to  demand  rights  for  the  transportation 
companies  which  they  do  not  now  possess. 


The  Electric  Railway 
a  Decade  Hence 

PROPHECY  is  risky  unless  the  would-be  prophet  has 
accurate  and  ample  knowledge  in  the  field  of  his  pro- 
posed prognostications.  At  the  same  time  some  kind  of 
vision  of  the  future  is  necessary  in  any  line  of  endeavor 
if  effort  in  that  line  is  to  be  more  than  mere  drudgery. 
Every  wide-awake  railway  man  is  looking  ahead,  some 
farther  than  others,  and  the  picture  which  enlightened 
imagination  paints  for  him  adds  zest  to  his  work,  or 
takes  the  "pep"  out  of  him  as  the  picture  is  rosy  or  dun- 
colored. 

A  writer  in  a  recent  issue  of  a  popular  magazine  fore- 
casts some  of  the  changes  that  the  next  ten  years  will 
bring  in  our  habits  of  living  and  doing  business,  an 
important  factor  in  which  is  the  expected  great  develop- 
ment of  air  craft.  He  is  very  specific  as  to  details  and 
to  insure  a  checking  of  his  estimates  at  the  proper  time 
he  suggests  that  his  article  be  laid  aside  and  his  state- 
ments compared  with  the  facts  ten  years  hence.  His 
advice  suggests  that  a  similar  comparison  of  the  electric 
railway  situation  in  1930  with  the  tendencies  pointed 
out  in  the  columns  of  this  paper  by  many  vsriters  during 
the  current  year  will  be  interesting,  especially  to  those 
who  have  stayed  by  the  business  through  the  present 
trying  period. 

It  would  be  extremely  unwise  to  predict  in  detail  what 
the  traction  business  will  be  in  1930,  but  to  the  writer 
it  appears  certain  that  the  industry  will  be  here  and  that 
it  will  be  prosperous.  Traction  securities  will  be  securi- 
ties in  fact  because  the  fares  will  be  automatically 
adjusted  to  the  cost  of  service,  although  there  will  be 
no  speculative  interest  in  them  because  the  return  will 
be  limited.  City  cars  will  be  much  lighter,  due  to  the 
use  of  special  materials  and  to  their  average  smaller 
size.  Rails  will  still  be  in  use,  not  only  because  the  rails 
of  1920  will  not  have  been  worn  out,  but  also  because 
the  necessity  for  them  will  still  be  realized.  Among  the 
convincing  reasons  for  this  necessity  will  have  proved  to 
be  that  electric  power  is  increasingly  cheaper  with  rela- 
tion to  other  forms  of  power;  that  the  series  electric 
motor  is  the  Ideal  motor  equipment  on  account  of  its 
good  starting,  load-carrying  and  self-regulating  quali- 
ties; that  the  maximum  of  passenger  comfort  can  be 
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provided  with  a  vehicle  operated  on  a  perfectly  smooth 
runway,  and  that  the  railway  car  gives  the  greatest  pas- 
senger-carrying capacity  per  mile  of  street  per  hour. 
While  some  of  these  advantages  would  also  be  inherent 
in  the  trackless  trolley,  that  system  will  have  been  found 
adaptable  in  only  a  limited  number  of  cases  wherein 
the  traffic  would  not  support  a  rail  line.  The  auto  motor 
bus  will  be  in  large  use  as  auxiliary  to  the  electric  rail- 
way, on  extension  of  routes  beyond  zones  profitable  for 
the  railway,  on  cross  connecting  lines  and  on  routes 
where  rails  for  one  reason  or  another  are  not  feasible. 

The  interurban  business  will  be  more  highly  developed 
than  now,  with  lighter  cars  and  more  frequent  service. 
A  scheme  of  co-operation  with  the  steam  roads  will  have 
.been  worked  out  so  that  electric  and  steam  lines  will  be 
given  complementary  rather  than  competitive  service, 
each  doing  its  share  of  the  total  business  to  which  it 
is  inherently  best  suited.  Real  progress  will  also  have 
been  made  in  electrification  of  steam  trackage,  follow- 
ing a  logical  program  worked  out  on  a  co-operative  basis 
to  give  the  best  over-all  operating  efficiency. 


subsidizing  a  private  corporation  from  public  funds, 
but  there  are  no  legal  obstacles  against  soliciting  loans 
from  those  who  would  be  most  benefited  by  the  con- 
tinuance and  improvement  of  electric  railway  service. 


1  of 


Merchants  Know  That  They 
Need  the  Street  Railway 

^HE  electric  railway  manager  who,  upon  looking  out 
his  office  window,  sees  one  of  his  own  trainmen 
driving  to  the  carhouse  in  an  automobile  needs  a  bracer 
to  maintain  his  optimism  in  the  continued  necessity  for 
electric  railway  service.  He  will  get  that  bracer  the 
moment  he  begins  to  talk  to  the  merchants  about  the 
relation'  of  good  business  to  good  transportation.  He 
may  have  supposed  that  they  were  quite  indifferent  to 
the  decline  of  the  service  because  of  the  increasing  num- 
ber of  automobiles.  They  will  soon  make  it  clear  to  him 
with  various  degrees  of  forcefulne.ss  that  they  consider 
frequent  electric  railway  service  about  100  times  as  im- 
portant as  the  possession  of  automobiles  by  everybody 
in  the  city.  Mr.  Merchant  is  a  shrewd  business  man 
and  he  knows  very  well  that  if  only  five  or  six  machines 
should  park  in  front  of  his  store — if  they  are  allowed 
to  park  at  all  on  a  main  street — automobile  shopping 
becomes  far  more  troublesome  than  street  car  shopping. 
The  fact  that  the  automobilist  is  more  likely  to  carry  off 
all  or  part  of  his  purchases  is  not  a  sufficient  set-off  to 
the  larger  personal  patronage  that  would  come  from  a 
60  cent  increase  in  street  railway  service. 

The  anguished  cries  of  downtown  merchants  which 
immediately  follow  the  calling  of  a  strike  or  of  an  in- 
crease in  fare  afford  additional  evidence  of  the  worth 
that  they  attach  to  the  cheapest  and  most  capacious 
form  of  maM  transportation.  On  such  occasions  they 
are  quick  to  realize  that  their  downtown  corners  are 
worth  precious  little  more  than  a  comer  in  the  suburbs, 
if  there  is  any  material  withdrawal  of  electric  railway 
service  or  a  discouraging  increase  in  the  cost  thereof 
to  the  rider.  At  the  same  time,  human  selfishness  is 
such  that  moat  basiness  men  do  not  realize  their  obliga- 
tion to  the  electric  raihray  until  it  is  too  late. 

One  would  have  to  be  an  extreme  optimist  indeed  to 
expect  merchants  to  agree  to  any  plan  that  would  make 
thmn  pay  for  the  benefits  that  the  electric  railway 
brings  them.  Yet.  it  is  not  beyond  hoping  that  they  can 
be  induced  to  Irnd  at  fair  interest  such  amounts  aa  the 
local  railway  needs  to  give  that  increased,  lower-cost 
■crvice  which  restores  street  railway  travel  to  the 
volume  of  pre-automobile  days  and  better.  There  are 
many  arguments,  constitutional  and  otherwise,  a^inst 


Pulverized  Coal  Burning  Receives 
Impetus  from  Several  Directions 

THE  burning  of  pulverized  coal  has  for  many  years 
appealed  to  inventors  as  a  possibly  fruitful,  and  a 
certainly  fascinating  field  for  their  endeavors.  They 
realized  that  when  coal  reaches  the  furnace  in  dry. 
impalpable  form  it  is  in  ideal  condition  for  combu.*- 
tion,  and  that  with  suitable  combustion  space  and  care- 
ful attention  to  tube  cleaning  it  can  be  burned  with 
good  furnace  efficiency.  The  practical  difficulties  in  the 
past  have  been  largely  in  producing  equipment  for  dry- 
ing and  pulverizing  which  would  not  too  greatly  com- 
plicate the  fuel  supply  and  too  greatly  increase  equip- 
ment and  operating  costs.  That  these  difficulties  are 
being  rapidly  conquered  is  attested  by  an  accumulating 
weight  of  evidence,  a  little  of  which  will  be  adduced 
here. 

Before  we  refer  to  specific  cases,  however,  it  may  be 
worth  while  to  point  out  that  there  is  nothing  radically 
new  in  the  apparatus  for  preparing  pulverized  coal. 
A  large  part  of  it  consists  in  conveyor."^,  elevators, 
crushers,  dryers,  pulverizers,  cyclone  .separators,  ex- 
haust fans,  etc.,  all  standard  devices.  Materials  of 
many  kinds  have  been  dried  and  pulverized  in  the  past, 
but  under  space  and  other  limitations  more  liberal 
in  most  cases  than  are  present  in  most  electric  power 
stations.  Such  an  installation,  however,  is  just  another 
application  of  well-known  processes  which  would  have 
been  made  earlier  if  the  past  prices  of  g^x>d  coal  and 
fuel  oil  had  not  been  so  low.  Present  conditions  render 
highly  desirable  the  ability  to  bum  low-grade  coal,  which 
can  be  done  readily  with  the  pulverizing  system. 

Readers  of  this  paper  will  recall  a  description  of  an 
experiment  made  in  1917  by  the  Puget  Sound  Traction. 
Light  &  Power  Company  in  pulverizing  and  burning 
culm.  The  outcome  was  the  equipping  of  a  number 
of  boilecs  in  one  of  its  plants  in  Seattle  for  this  pur- 
pose. An  account  of  this  installation  and  .<^me  facts 
regarding  its  operation  are  given  this  week.  Here  is  a 
plant  bunyng  successfully  what  but  a  few  years  ago 
was  considered  mine  waste.  Again,  within  the  next  few 
months  a  large  boiler  room  in  one  of  the  Philadelphia 
Rapid  Transit  Company's  plants  will  also  be  outfitted 
to  reclaim  waste  coal.  This  will  be  a  peak-load  propo- 
sition, the  flexibility  of  the  powdered  coal  ".stoking" 
having  appealed  forcibly  to  the  P.  R.  T.  management. 

The  test  run  recently  made  at  Milwaukee  of  five 
boilers  fired  with  pulveHzed  coal  will  give  the  further 
study  of  this  method  of  firing  in  large  power  stations  a 
real  impetus.  The  test  was  personally  observed  oy 
P.  W.  Thompson,  a  responsible  engineer  from  what 
is  generally  spoken  of  as  one  of  the  most  efficient  stoker 
plants  in  the  countr>*,  namely,  the  Detroit  Ekiison  Com-  ■ 
pany.  This  observer  might  be  considered  to  be  biased, 
if  prejudiced  at  all,  in  favor  of  stokers,  yet  he  reaches 
the  conclusions  In  his  written  discussion  of  the  paper 
by  John  Anderson  appearing  elsewhere  in  this  issue, 
that  the  boiler-room  operation  with  pulverized  coal  as 
compared  to  stoker  firing  is  much  simpler;  that  from 
the  standpoint  of  reliability  the  odds  are  in  favor  of 
pulverized  coal,  and  that  the  elimination  of  many  vari- 
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able  conditions  entering  into  stoker  operation  will  result 
in  higher  efficiency  for  the  pulverized  fuel  installa- 
tion.    These  are  certainly  significant  statements. 

Mr.  Anderson  has  substantiated  his  faith  in  the 
economies  possible  with  pulverized  coal  burning  based 
on  two  years'  experience  and  experimenting,  by  announc- 
ing that  the  new  Lakeside  power  plant  of  the  Mil- 
waukee system,  the  construction  of  which  has  been 
begun,  will  be  originally  laid  out  and  equipped  for  using 
pulverized  coal.  The  savings  which  he  has  demonstrated 
to  be  possible  at  the  old  remodeled  Oneida  Street  plant, 
he  thinks,  can  be  realized  and  improved  upon  in  the 
new  plant  by  virtue  of  a  design  primarily  for  burning 
pulverized  coal.  The  new  plant  will  contain  an  initial 
installation  of  two  20,000-kw.  generating  units  and 
eight  1,306-hp.  boilers. 

Both  Mr.  Anderson  and  Mr.  Thompson  point  out  that 
there  are  many  improvements  which  can  be  made  in 
the  design  of  a  new  plant,  particularly  in  the  design 
of  the  furnaces,  the  location  of  drying  and  coal-pulver- 
izing equipment,  the  method  of  coal  handling,  drying  and 
pulverizing,  the  method  of  handling  ash,  the  preven- 
tion of  slag  formation,  etc.  The  working  out  of  these 
improvements  will  undoubtedly  add  to  the  advantages 
of  the  system.  There  will  also  be  found  many  weak- 
nesses which  will  have  to  be  eliminated  as  experience 
develops  their  existence.  All  these  things  indicate  a  vast 
amount  of  work  yet  to  be  done  by  designing  engineers 
before  the  powdered  coal  system  of  firing  can  be  pro- 
nounced a  complete  success.  But  the  Milwaukee  test 
will  serve  to  arouse  great  interest  not  only  in  perfect- 
ing this  system,  but  also  in  improving  the  general  over- 
all efficiency  of  stoker  fired  boilers.  This  augurs  some 
good  healthy  competition,  out  of  which  the  power  plant 
industry  is  sure  to  derive  benefit. 

It  is  very  fitting  that  the  Engineering  Association 
executive  committee  should  have  assigned  the  subject 
of  burning  pulverized  fuel  to  the  committee  on  power 
generation  this  year.  The  experiences  of  the  com- 
panies mentioned  above  would  alone  be  enough  to  make 
a  good  foundation  for  a  report. 


Knowlton  has  called  attention  to  some  of  the  main 
features  which  must  be  considered  on  appeal.  He  has 
also  mentioned  what  is  certainly  somewhat  novel, 
namely,  a  company  forced  to  appeal  from  a  decision 
on  principle,  though  the  decision  apparently  allows  a 
rate  of  return  of  over  14  per  cent! 


Some  Valuation  and  Rate  of  Return 
Theories  May  Be  Crystallized 

ONE  benefit  to  be  derived  from  a  commission  deci- 
sion which  is  detailed  is  that,  upon  appeal,  more 
clear  definitions  of  some  theories  may  be  obtained. 
Apparently  our  valuation  and  rate  regulation  practice 
is  being  formulated,  a  point  at  a  time,  by  decision  and 
rules  as  cases  are  appealed.  And  now  another  case, 
involving  many  interesting  arguments  and  facts,  goes  to 
a  court  review.  We  refer  to  the  appeals  taken  by  the 
various  Washington,  D.  C,  railway  companies  from 
the  decisions  of  the  District  Commission.  These  deci- 
sions have  been  mentioned  before  in  these  columns,  but 
we  print  this  week  a  more  complete  and  analytical 
review  by  A.  E.  Knowlton.  We  speak  of  these  several 
cases  as  one  because  they  are  so  closely  related  and  be- 
cau.se  several  questions  arise  on  account  of  the  compet- 
ing companies  and  the  inter-company  relations. 

The  District  Commissioners,  in  both  majority  and 
minority  opinions,  have  given  detailed  reasons  for  many 
of  their  findings,  and  it  may  be  possible,  from  a  court 
analysis  of  the  case,  to  fix  more  definitely  some  of  our 
ideas  on  valuation  and  the  rate  of  return  of  competing 
companies  operating  with   widely   variant   costs.     Mr. 


Why  Jitneys 

Aren't  Driven  Out 

THE  electric  railway  manager,  who  long  cea.sed  to 
ride  on  his  own  street  ears,  is  often  sorely  puzzled 
and  hurt  at  the  tepid  reception  which  he  gets  from  the 
public  when  he  calls  for  the  removal  of  the  jitney. 
"Yes,"  says  the  public  in  effect,  "We  know  that  the 
jitney  doesn't  run  on  rainy  days,  that  it  doesn't  pay 
its  fair  share  of  taxes,  that  it  soaks  us  to  the  limit 
when  the  soaking  is  good  and  that  our  grandfathers 
gave  you  the  sole  right  of  carrying  the  common  people; 
but  the  jitney  is  giving  us  some  things  in  the  way  of 
speed  and  service  that  we  are  not  getting  from  the 
electric  cars  and  that  is  the  reason  we  patronize  them." 

In  a  specific,  though  undoubtedly  rather  an  extreme 
case,  which  came  to  attention  recently,  the  railway  is 
permitted  to  charge  a  10-cent  fare  to  an  outlying  com- 
munity, while  it  costs  15  cents  by  jitney,  yet  the  jitney 
gets  the  greater  part  of  the  business.  If  we  look  for 
the  reason  we  find  that  it  is  because  people  do  not  have 
to  wait  more  than  two  or  three  minutes  for  the  six- 
passenger  touring-car  (for  that's  what  it  is)  and  they 
are  delivered  to  destination  in  fifteen  minutes.  If  they 
wanted  to  take  a  trolley  car  to  the  same  locality  the. 
chances  are  that  they  would  have  to  wait  ten  minutes 
and  the  ride  would  last  thirty  minutes  at  least,  and  in 
an  old  car  at  that.  Can  the  people  be  blamed  for 
preferring  what  is  practically  a  taxicab  service  even 
if  it  costs  50  per  cent  more?  What  a  lesson  is  there  in 
this  to  those  who  believe  that  the  public  is  really 
unwilling  to  pay  a  reasonable  fare  to  get  good  service. 

Another  objection  to  the  operation  of  jitneys,  which 
their  higher  speed  will  not  overcome,  is  the  irresponsible 
character  of  the  average  jitney  operator.  A  serious 
jitney  accident  will  some  time  awaken  a  community  for 
a  brief  interval  to  the  fact  that  damages  for  personal 
injuries  cannot  be  collected  from  the  jitney  owner,  but 
the  lesson  is  soon  forgotten  and  the  jitneys  will  be 
patronized  again  as  freely  as  before.  The  average 
American  is  careless  and  is  usually  willing  to  take  a 
chance  when  he  can  save  time.  But  such  a  reckless 
point  of  view  is  inexcusable  for  those  in  charge  of 
the  interests  of  the  community  as  a  whole.  If  the  public 
wants  a  system  of  mass  transportation  faster  than  that 
which  can  be  supplied  by  the  electric  cars  and  auxiliary 
to  it  and  is  willing  to  pay  a  higher  price  for  this  kind 
of  transportation,  the  authorities  should  see  that  it  is 
supplied  by  a  responsible  organization,  and  surely  there 
is  no  organization  in  any  community  so  well  trained 
in  traffic  methods  as  that  of  the  local  electric  railway. 

By  this  statement  we  do  not  mean  that  we  are  urging 
railway  companies  to  engage  in  the  bus  business.  But 
we  do  think,  first,  that  modern  operating  methods  and 
equipment  will  drive  out  a  large  part  of  the  jitneys 
and,  second,  that  insistence  by  the  authorities  on  re- 
sponsible operation  and  regular  schedules  will  drive 
out  most  of  those  which  remain.  After  all  this  has 
been  done,  if  there  are  any  bus  routes  left,  the  author- 
ities could  well  approach  the  railway  company  to  see 
if  it  would  conduct  their  operation. 
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MULTIPLE-UNIT  TRAIN   OF  CENTBR- 
ENTRAXt'li:  MOTOR  CARS 


Brooklyn  Adopts  Surface  Car  Trains 

Trains  With  Three  Different  Classes  of  Equipment  Are  Now  in  Use 

and  a  Total  of  100  New  Trail  Cars  and  208  Motor 

Cars  Will  Soon  Be  in  Service 


THE  Brooklyn  Rapid  Transit  and  Brooklyn  City 
Railroad  Companies  have  been  operating  two-car 
trains  on  certain  of  their  surface  car  lines  for  some 
time.  The  service  has  met  with  pronounced  success 
and  is  popular  with  the  traveling  public,  so  that  it  has 
gained  for  itself  a  permanent  place  in  street  railway 
operation  in  Brooklyn. 

Brooklyn's  rush-hour  service  lends  itself  admirably 
to  surface-train  operation.  It  consists  e.^sentially  of 
carrying  large  groups  of  people  to  and  from  New  York 
across  the  Williamsburg  and  Brooklyn  bridges,  and 
picking  up  and  distributing  passengers  through  the 
business  sections  of  Brooklyn.  These  business  sections 
are  located  at  the  Brooklyn  end  of  the  bridges  and 
extend  back  a  distance  of  from  a  mile  to  2  miles.  These 
bridges  and  business  sections  form  the  necks  of  bottles 
through  which  it  is  necessary  to  operate  as  many  cars 
as  possible.  The  real  problem  in  rush-hour  transporta- 
tion is  then,  how  to  increase  the  carrying  capacity  of 
the  lines  through  these  sections,  and  it  appears  that 
train  operation  affords  the  greatest  prospect  for  success. 
At  present  the  loops  which  form  the  terminals  at 
th«  New  York  end  of  the  bridges  are  not  adapted  to 
neaive  trains,  so  that  train  operation  has  been  con- 
flnad  to  runs  in  Brooklyn  which  enter  and  pass  through 
the  business  sections  and  no  train  service  is  operated 
across  the  bridges.  This  train  service  has  proved  of 
greatest  value  in  relieving  the  congestion  caused  by 
carrying  large  numbers  of  people  to  the  business 
districts. 

Character  or  Sexvici  Furnished 

The  Flatbush  Avenue  line  was  the  first  one  on  which 
train  operation  was  attempted.  The  train  service  on 
this  line  runs  from  the  Flatbush  Ave.  depot  to  Borough 
Hall,  Brooklyn,  a  distance  of  6}  miles.  The  morning 
rush-hour  service  consists  of  picking  up  passengers  in 


a  district  li  miles  in  length,  which  is  suburban  in 
character  and  stops  average  five  or  six  per  mile.  These 
stops  are  of  comparatively  short  duration,  due  to  the 
small  number  of  persons  that  board  and  alight  at  each 
point. 

The  second  class  of  service  is  through  a  more  closely 
populated  residence  section  for  a  distance  of  about  S 
miles.  The  stops  in  this  section  average  from  seven  to 
nine  per  mile,  and  there  are  some  transfer  points  with 
a  correspondingly  longer  time  for  stops. 

The  remaining  class  of  operation  is  through  a  busi- 
ness section  of  Brooklyn  where  the  stops  average  from 
twelve  to  sixteen  per  mile  and  where  headway  between 
cars  is  so  short,  due  to  the  operation  of  several  lines 
over  the  same  track,  that  there  is  very  little  opera- 
tion beyond  the  series  position  of  the  controller. 
Frequent  slowdowns  for  trafllc  also  add  somewhat  to 
the  congestion.  The  length  of  this  business  district 
is  about  2  miles. 

At  present  in  Brooklyn  the  entire  rush-hour  service 
on  any  one  particular  line  is  not  taken  care  of  by  trains 
alone,  but  single  cars  are  intermingled  with  the  trains. 
Train  ser\'ice  is  provided  during  the  rush-hour  period 
only.  On  the  Flatbush  Ave.  line  twenty-one  trains  are 
operated  a  total  of  eight  hours  per  day  and,  in  addition 
to  this,  forty  single-car  units  are  operated  to  make 
up  the  service.  The  shortest  interval  for  this  line  is 
forty  seconds,  so  a  fair  idea  can  be  gained  as  to  the 
density  of  the  traffic.  In  starting  either  cars  or  trains, 
the  interval  is  adjusted  so  as  to  give  a  definite  number 
of  cars  in  a  given  time  interval  regardless  of  whether 
single  can  or  trains  are  operated.  Thus,  where  trains 
are  operated  on  a  three-minute  interval,  and  it  is  neces- 
sary to  replace  a  train  by  single  units,  two  cars  would 
be  operated  on  a  two-minute  interval. 

During  the  heavy  traflk  hours,  the  schedule  speed 
for  a  two-car  train  is  slightly  slower  than  that  for  a 
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single  car.  This  is  due  mainly  to  two  conditions.  First, 
trains  made  up  of  either  two  center-entrance  motor 
cars  or  of  a  motor  and  a  trailer  have  either  center 
entrance  doors  or  folding  steps  and  doors,  so  that  it 
is  impossible  for  passengers  to  board  or  alight  while 
the  train  is  in  motion.  The  single  cars  are  not  pro- 
vided with  folding  steps  and  doors  and  are  of  the 
end-platform  type  so  that  many  passengers  board  and 
alight  before  the  car  comes  to  a  complete  stop.  This 
reduces  the  length  of  the  stop  and  helps  to  speed  up 
the  service  somewhat.  The  second  fact  referred  to  is 
the  greater  number  of  stops  made  by  a  two-car  train 
as  compared  with  a  single  car. 

The  advantages  of  train  operation  for  certain  classes 
of  the  Brooklyn  service  was  recognized  at  the  time 
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CONVERTIBLE  MOTOR  CAR 

when  center-entrance  cars  were  purchased  in  1913. 
Accordingly,  the  multiple-unit  equipments  of  these  cars 
was  arranged  so  that  they  could  be  adapted  for  train 
operation  by  adding  automatic  air  and  electric  couplers 

ad  without  relocating  or  reconnecting  the  equipment. 
The  surface  companies  have  101  cars  of  this  type, 
i_and  additions   necessary  to   permit  of  their  use  for 

rain  operation  are  now  being  carried  out  as  rapidly 
possible.     Each  car  is  45  ft.  8  in.  long  and  weiighs 

3,350  lb.     A  seating  capacity  of  fifty-eight  persons 

er  car  and  a  total  capacity  of  123  persons  brings 
^the  carrying  capacity  for  rush-hour  service  of  a 
two-car  train  up  to  246  passengers.  Additional  details 
of  the  equipment  and  construction  of  these  cars  were 
given  in  the  Electric  Railway  Journal  for  March 
80,  1912,  June  22,  1912,  and  April  19,  1918. 


There  are  two  different  "make-ups"  used  for  the 
Brooklyn  train  service.  The  first  consists  of  the  two 
center-entrance  motor  cars  just  referred  to  and  the 
second  a  motor  car  with  trailer.  The  motor  cars  used 
to  haul  the  trailers  are  of  the  convertible  type.  They 
were  purchased  in  1905  and  were  described  in  the 
Electric  Railway  Journal  of  March  11,  1905.  These 
cars  weigh  25J  tons,  seat  forty-eight  passengers 
and  have  four  40-hp.  motors  each.  At  the  time  they 
were  purchased  it  was  considered  the  best  practice  to 
buy  large  heavy  cars  with  an  excess  of  motor  capacity. 
These  cars  have  been  in  almost  constant  use  since  their 
purchase,  in  the  most  severe  of  Brooklyn's  service 
often  being  operated  twenty-four  hours  a  day  for  long 
periods.     The  maintenance  costs  have  been  very  low 
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and  from  the  operating  man's  point  of  view  they  have 
been  most  satisfactory. 

When  train  operation  was  decided  on  for  Brooklyn 
it  was  realized  that  the  reserve  capacity  of  these  cars 
could  be  used  to  very  good  advantage  in  hauling  trailers. 
An  extended  test  was  made  to  insure  against  overload- 
ing of  the  motors.  One  of  the  convertible  motor  cars 
was  equipped  for  this  test  and  a  center-entrance  motor 
car  was  stripped  of  its  operating  equipment  to  serve  as 
a  trailer  during  the  test.  Both  cars  were  loaded  to 
give  a  weight  equal  to  that  with  standing  load.  This 
train  was  operated  over  various  lines  under  conditions 
approximating  as  nearly  as  possible  those  of  actual 
service.  Results  indicated  that  the  motor  equipment  of 
these  convertible  cars  was  of  capacity  sufficient  for  the 
service  and  accordingly  100  trailer  cars  were  ordered. 
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The  trailer  cars  are  of  a  low-floor  center-entrance 
type.  They  are  45  ft.  6  in.  long,  8  ft.  6  in.  wide,  11 
ft.  3  in.  high  from  rail  to  roof  and  have  22-in.  wheels. 
They  are  similar  in  appearance  to  the  center-entrance 
motor  cars  used  for  train  operation  but  have  a  monitor 
roof  instead  of  the  "turtle  back"  roof  of  the  motor 
cars.  They  have  a  seating  capacity  of  sixty-one  and 
weigh  14  tons.  Further  information  regarding  their 
equipment  was  given  in  the  Electric  Railway  Journal 
for  June  8,  1918,  page  1121. 

All  Equipment  Is  Interchangeable 
The  equipment  which  it  was  necessary  to  add  to  the 
motor  cars  to  permit  of  train  operation  was  made 
uniform  a.s  far  as  possible.  The  couplers  for  all  cars  are 
Westinghouse  type  K-l-A  automatic  car,  air  and  elec- 
tric. Couplers  were  installed  at  both  ends  of  the  center- 
entrance  motor  cars  of  the  "5,000  Series,"  but  on  one 
end  only  of  the  convertible  motor  cars  and  trailers. 
These  latter  units  therefore  operate  in  but  one  direction 
when  made  up  for  train  operation.  The  couplers  are 
unlocked  manually  by  the  pulling  of  a  handle  located  on 
top  of  the  coupler.  After  unlocking,  the  pulling  apart 
of  the  cars  returns  the  coupler  mechanism  to  the  lock- 
ing position  automatically.  This  is  accomplished  by  a 
trigger  with  a  projection  to  engage  the  coupler  when 
in  the  unlocked  position.  The  pulling  apart  resets  the 
trigger.  Should  the  handle  be  thrown  to  the  unlocked 
position  after  the  cars  have  separated,  the  mechanism 
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remains  in  this  position  until  the  operation  of  coupling 
is  again  carried  out.  The  sliding  together  of  the 
couplers  then  acta  automatically  on  the  trigger  mech- 
anism and  returns  the  parts  to  the  locking  position. 
The  coupling  will  then  be  made  automatically  with  the 
couplers  in  either  the  locking  or  unlocking  position. 

New  Type  of  Electric  Coupler  Was  Adopted 

Accompanying  illustrations  show  the  type  of  coupler 
used.  The  electric  portion  is  located  in  the  central 
part  of  the  coupler  and  has  nineteen  contacts  with 
fourteen  active  circuits.  There  are  fewer  circuits  than 
contacts  because  some  of  the  contacts  are  connected  in 
parftllel  to  take  care  of  large  current  values  and  to 
provide  for  reversal  of  ends  of  the  multiple-unit  cars 
without  affecting  operation.  For  the  motor-trailer  oper- 
ation the  circuits  carried  through  the  couplers  are  for 
lights,  heaters,  door  operation,  register  operation,  auto- 
matic signal  circuit.*,  bell  and  buzzer  connections.  For 
multiple-unit  train  operation,  each  car  has  its  own 
power  supply  but  connections  are  carried  through  the 
couplers  for  the  control  operation.  A  very  ingenious 
arrangement  of  connections  was  worked  out  by  the 
engineers  of  the  railway  so  that  no  harm  can  result 
from  coupling  together  of  dissimilar  equipments.  Thus 
a  convertible  motor  car  which  in  regular  service  is 
operated  with  a  trailer  could  be  coupled  to  a  multiple- 
unit  motor  car  without  complication.     This  arrange- 


ment is  highly  desirable  for  emergency  conditions  as  it 
might  be  necessary  to  couple  up  to  a  crippled  car  or 
train  in  order  to  prevent  a  tie-up.  Both  ends  of  all 
cars  are  also  arranged  for  coupling  with  a  link  or 
bar-type  coupling,  so  that  trains  may  be  couplepl  mechan- 
ically to  any  car  of  the  system. 

The  contacts  in  the  electric  portion  of  the  couplers 
are  arranged  for  butt  contact  at  both  back  and  front. 
A  coil  spring  between  the  stationary  and  movable  por- 
tions provides  the  necessary  pressure.  The  back  part 
of  the  movable  contacts  has  a  spiral  thread  and  this 
gives  a  turning  action  to  the  contacts  as  they  are  com- 
pressed and  insures  good  electrical  contact.  The  wires 
are  brought  into  the  back  ends  of  the  electric  portion 
through  flexible  conduit  and  are  soldered  into  terminals 
attached  to  stationary  studs.  To  facilitate  the  making 
of  these  connections  and  any  repairs  that  may  be  neces- 
sary, this  back  portion  can  be  removed  as  a  unit  with- 
out disturbing  the  contacts.  The  various  parts  of  the 
electric  head  have  rubber  gaskets  t)etween  them,  and 
the  front  is  also  provided  with  a  rubber  gasket  around 
the  contacts  to  prevent  water,  snow  or  dirt  from  getting 
to  the  contacts  when  two  cars  are  coupled  together. 
A  hardwood  cover  fitting  tightly  over  the  contact- 
protects  them  when  they  are  not  in  use. 

Two  Air  Lines  Are  Provided 

The  air  connections  for  brake  operation  are  carried 
through  the  coupler  at  the  bottom.  Three  openings  arc 
provided;  the  center  one  being  for  straight  air  opem 
tion  and  the  two  outside  one4.being  connected  together 
for  emergency  application  of  Uie  brakes.  This  arrange 
ment  provides  for  reversing  the  ends  of  the  multiple- 
unit  cars  and  also  gives  increased  area  for  the  emer- 
gency passage  so  as  to  insure  rapid  brake  application. 
In  addition  to  the  couplers,  Westinghouse  type  M-18-B 
brake  valves  and  type  D  emergency  valves  were  installed 
on  all  cars.  This  gives  a  straight  air-brake  equipment 
with  an  automatic  emergency  feature.  The  flexibility 
and  simplicity  of  the  straight  air  brake  is  thus  retained 
for  ordinary  service  operation  and  additional  protection 
is  afforded  by  the  automatic  application  of  the  brakes 
in  case  of  a  "break-in-two"  or  bursting  of  a  hose. 

The  principal  features  of  this  e<iuipment  with  t>'pe  D 
emergency  valves  are:  straight-air  operation  for  ser- 
vice stops;  brake  cylinder  release  locally  through  the 
emergency  valve  on  each  car;  prompt  service  applica- 
tion and  release  operation;  automatic  maintenance  of 
brake-cylinder  leakage;  uniform  brake  cylinder  pres- 
sure independent  of  variations  in  piston  travel  or  leak- 
age; practically  uniform  compressor  labor  insured  with- 
out the  necessity  of  governor  synchronizing  system; 
automatic  application  of  the  brakes  in  case  of  ruptured 
piping,  burst  hose  or  parting  of  train;  retarded  release 
after  an  emergency  application,  as  a  penalty  to  dis- 
courage unnecessary  use  of  this  feature;  need  for  but 
one  size  of  emergency  valve  for  any  size  of  brake  cyl- 
inder, and  arrangement  so  the  conductor  can  set  the 
brakes  in  emergency  by  means  of  the  conductor's  valve. 

The  "H-B"  life  guards  used  on  the  center-entrance 
motor  cars  and  those  of  the  "4,100  series"  and  "4,300 
series"  interfered  with  the  installation  of  the  couplers, 
so  that  it  was  necessary  to  cut  out  the  back  of  the  life 
guards  to  provide  clearance  and  al.v>  to  do  away  with 
the  apron  for  tripping.  A  new  type  of  tripping  mechan- 
ism was  designed  and  installed.  This  extends  out  to  the 
front  end  of  the  car  and  the  front  portion  is  constructed 
of  i-in.  wrought  iron  pipe.    On  the  "4,100"  and  "4,300" 
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motors  and  trailers,  where  but  one  coupler  is  applied 
per  car,  no  changes  were  made  in  the  life  guards  at  the 
other  end  of  the  car.  On  the  center-entrance  motor  cars 
of  the  "5,000  Series"  the  previous  type  of  coupler  also 
interfered  with  the  installation  of  the  new  type.  This 
was  removed  and  a  slot  was  cut  through  the  buffer 
immediately  above  the  coupler  to  accommodate  the 
coupler  bar  for  use  in  case  it  is  necessary  to  couple  up 
to  a  car  of  another  type  which  may  be  disabled.  The 
installation  of  the  couplers  adds  somewhat  to  the  overall 
length  of  the  cars,  and  in  order  that  this  additional 
length  may  not  reduce  the  number  of  cars  which  can  be 
stored  in  the  space  available  in  the  different  car  houses, 
provision  is  made  for  swinging  the  coupler  to  one  side 
and  hooking  it  in  position  so  that  the  cars  can  be  laid 
up  end  to  end.  The  couplers"  are  the  same  for  all  types 
of  car  so  that  cars  can  be  coupled  up  for  use  if  neces- 
sary, but  the  present  make-up  of  train  service  provides 
for  the  center-entrance  motor  cars  to  be  made  up 
together  to  make  up  a  two-car  train,  both  cars  being 
motor  cars,  while  the  trailers  are  connected  to  motor 
cars  of  the  "4,100"  or  "4,300  Series." 

The  electrical  connections  are  carried  from  the  coup- 
lers to  a  junction  box  located  just  back  of  the  coupler 
through  flexible  conduit  and  the  three  air  connections 
which  are  necessary  in  the  coupler  are  made  with 
flexible   hose. 

Changes  Made  in  Electrical  Equipment 

In  order  to  provide  for  train  operation  of  cars  of  the 
"4,100"  and  "4,300  Series"  a  Westinghouse  No.  806-C 
line  switch  has  been  installed  and.  the  tripping  mechan- 
ism has  been  removed  from  the  circuit  breakers  located 
on  the  front  platforms  of  the  cars  so  that  these  act  only 
as  switches  to  open  the  circuit  by  hand.  The  line 
switches  take  care  of  overload  conditions.  Provision  for 
operating  the  line  switches  is  made  at  the  bottom  of  the 
K-28-B  controllers,  which  are  used  on  these  cars.  The 
main  circuit  as  rearranged  is  from  the  trolley  through 
the  fuses  and  then  to  the  line  switch.  From  this,  con- 
nections are  made  to  the  two  circuit  breakers  on  the 
front  of  each  platform,  and  from  these  to  the  con- 
trollers. 

The  signal  system  used  consists  of  a  motorman's 
light  which  indicates  when  all  doors  of  both  the  oper- 
ating car  and  the  trailer  are  closed.  For  passing  signals 
from  conductor  to  conductor  and  from  car  to  car  and  to 
the  motorman  a  buzzer  system  is  installed. 

Advantage  is  taken  of  the  fact  that  these  cars  must 
be  put  through  the  shops  for  the  addition  of  this  new 
equipment  to  make  other  changes  and  submit  them  to  a 
general  overhauling,  and  painting.  On  the  "4,100"  and 
"4,300  Series"  cars  the  inside  bulkhead  has  been 
removed  at  both  ends,  and  new  doors  and  folding  steps 
have  been  installed  for  entrance  and  exit.  In  this  recon- 
struction, provision  is  made  for  the  use  of  the  electric- 
ally operated  cash  register,  and  push  buttons  are  installed 
for  the  use  of  the  conductor  in  operating  the  registers. 

A  second  class  of  multiple-unit  train  is  also  in  opera- 
tion on  the  Brooklyn  lines.  There  is  but  one  of  these 
units  at  present  and  it  consists  of  two  cars  of  the  "3,300 
Series,"  with  end  platforms,  which  have  been  altered  by 
the  addition  of  new  safety  doors  and  folding  steps.  Mul- 
tiple-unit operation  of  the  control  has  been  accomplished 
by  the  addition  of  a  Westinghouse  PK  head  to  one  con- 
troller of  each  car.  These  cars  are  slightly  over  37  ft. 
in  length,  seat  thirty-five  passengers  and  each  have  two 
60-hp.  motors. 


Daylight  Saving  Again  Discussed  by 
A.  I.  E.  E. 

Lighting  Expert,  on  Basis  of  Investigation,  Con- 
cludes That  Daylight  Saving  on  the  Whole 
Costs  More  Than  It  Saves — Others 
Disagree  on  This  Point 

PRESTON  S.  MILLER,  general  manager  Electrical 
Testing  Laboratories,  New  York  City,  presented  a 
paper  on  daylight  saving  at  the  recent  midwinter  con- 
vention of  the  American  Institute  of  Electrical  Engi- 
neers, stating  that  the  paper  was  the  result  of  an  impar- 
tial investigation  by  himself  of  the  various  factors 
relating  to  daylight  saving.  He  found  that  the  total 
output  of  certain  central  stations  of  one  gas  company 
was  reduced  by  about  3  per  cent  during  the  seven  sum- 
mer months.  For  lighting  alone  the  reduction  was  8 
per  cent.  If  these  fragmentary  data  were  applied  to  the 
whole  country,  the  estimated  annual  saving  is  $19,250,- 
000  in  expenditure  for  artificial  light  and  nearly  500,000 
tons  per  annum  in  coal  consumption. 

He  named  the  several  advantages  of  daylight  saving 
as  outdoor  recreation,  saving  in  expenditure  for  artifi- 
cial light  and  saving  of  fuel.  The  disadvantages  are 
experienced  principally  by  farmers,  dairymen,  truck 
gardeners  and  miners.  He  concluded  that  economic 
losses  probably  far  outweigh  the  gains. 

In  analyzing  the  present  allocation  of  hours  for  work, 
sleep  and  play,  Mr.  Miller  argued  that  these  have  been 
evolved  through  long  experience  and  are  the  result  not 
of  the  periods  of  darkness  and  light  but  the  combined 
results  of  the  natural  distribution  of  darkness  and  light 
and  of  temperature,  throughout  the  twenty-four  hours 
of  the  day.  He  claimed  that  our  sleeping  habits  are  a 
compromise  between  the  natural  desire  to  sleep  in  the 
dark  and  the  natural  desire  to  sleep  during  the  cooler 
part  of  the  day,  and  that  any  arbitrary  disarrangement 
of  this  schedule  is  wrong  physiologically.  He  presented 
a  chart  upon  which  were  plotted  the  distribution  of  light 
and  temperature  throughout  typical  days  in  June,  Sep- 
tember and  December. 

Mr.  Miller  contended  that  the  advancement  of  clocks 
had  served  the  interests  of  only  one  part  of  the  popula- 
tion and  had  proved  very  disadvantageous  to  another 
part,  which  appears  to  be  a  large  part  of  the  total  popu- 
lation. 

In  the  subsequent  discussion,  R.  S.  Hale,  of  Boston, 
suggested  a  more  accurate  method  of  comparing  cen- 
tral-station output  during  daylight  saving  and  during 
normal  times,  stating  that  the  output  should  be  com- 
pared on  sun-time  basis  and  not  on  clock-time  basis. 
Others,  in  discussing  the  paper,  brought  out  the  point 
that  the  only  farmers  seriously  affected  were  those  near 
large  centers.  The  effect  on  central  stations  along  the 
New  Jersey  Coast  supplying  summer  resorts  was  said  to 
be  much  more  aggravated  than  the  average  of  the  coun- 
try, as  in  some  instances  a  20  per  cent  reduction  was 
noticed.  This  is  particularly  disadvantageous  because 
these  companies  operate  chiefly  in  summer  and  a  20  per 
cent  reduction  for  a  few  months  means  practically  a  20 
per  cent  reduction  for  the  entire  yearly  output  of  the 
power  station. 

Although  Mr.  Miller  brought  into  the  discussion  of 
daylight  saving  some  new  elements,  the  members  of  the 
meeting  were  not  entirely  convinced  that  the  repeal  of 
the  daylight-saving  law  will,  in  general,  prove  to  be 
beneficial  to  the  country. 
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Comparison  of  Steam  Power-Plant 
Performance 

At  A.  I.  E.  E.  Meeting  Engineer  of  Interborough 

Rapid  Transit  Company  Pleads  for  Uniforniity 

in  Statistics  to  Permit  More  Accurate  Analysis 

AT  THE  recent  New  York  convention  of  the  American 
i\  Institute  of  Electrical  Engineers,  W.  S.  Gorsuch, 
engineer  of  economics  Interborough  Rapid  Transit 
Company,  New  York  City,  presented  a  plan  which  he 
claims  will  make  possible  more  accurate  comparison  of 
steam  power-plant  performance.  This  is  discussed 
largely  on  the  basis  of  attempts  to  compare  operating 
statistics  of  steam  power  plants  as  published  today  by 
various  state  and  governmental  bodies.  Complaint  is 
made  that  there  is  no  present  uniformity  in  reporting 
the  output  of  a  power  plant,  the  gross  output  being  used 
in  some  cases  and  the  net  output  in  others.  Load-factor 
ligures  as  given  are  often  misleading  because  they  are 
computed  upon  different  bases. 

It  is  not  proposed  to  make  an  analysis  of  the  thermal 
characteristics  or  coet  of  generation  in  power  plants. 


DATA  NEEDED  TO  PERMIT  ACCURATE  COMPARISON  OP  POWER 
PLANT  PERFORMANCE 

I.  Coat  Charaettrittie*  of  Uu  Plant 

Plant  A  Plant  B 

1.  Avarac*  B.tu.  •uppued  to  plant  per  kw-hr. 

net  output 22,400  25,600 

2.  Thermal  efficiency  of  plant  in  per  cent 13.24  1)34 

i.  Averece   B.t.u.   per  dollar,  coal  aa  received 

(mout  ban*) 5,226,66«  5,734.400 

4.  Coal  (actor,  or  pounda  of  coal  per   kw-hr.    net 

output  (moiat  baaii) 1. 60  2. 00 

i.  Averaae  B.t.u.  par  pound  coal,  aa  reoeiTed 

(fflOHtbaue) 14,000  12,800 

6.  Coat  o(  coal  per  ton  (2.240  lb.)  delivered  alooa- 

iidaplant 6.00  5.00 

7.  Kind  of  coal Bituminoua  Bituminous 

I.  Coat  of  coal  in  eaota  per  kw-br.  net  output 0.42t  0.446 

II.  Load  CluracUnttiri  »/  IA«  Putnl 

9.  A varacr  daily  factor  of  load.   )     Interval  of  50  54 

10.  Maiimnm  load  for  one  year.  I     maximum  load  90,000  60,000 

11.  Yearly  load  (actor  of  load.      )        onabour  40  38 

12.  Kw-br.  net  output  for  tbe  year — (kw.hr.  eant 

out  from  the  a-e.bu«) 315,460,000      217,248,000 

1 3.  Inatalled  rated  capacity,  that  <•,  the  acgraial* 

maximnm  eootinuoua  ratine  of  tbe  generaton 

inkw 125.000  100,000 

14.  Averaat  kw-br.  net  output  par  kw.  inatalled 

rated  capacity 2.525  2,173 

but  rather  to  adopt  as  a  criterion  for  comparing  power 
plants  the  commercial  efficiency,  that  is,  the  total  cost 
per  kilowatt-hour  sent  out  from  the  alternating-current 
power  station  bus,  which  is  the  ultimate  test  of  design 
and  operation.  To  render  such  a  comparison  accurate 
would  require  a  uniform  system  of  accounting  and  many 
other  impracticable  uniform  practices.  For  that  reason 
Mr.  Gorsuch  has  evolved  a  means  of  comparison  which 
is  limited  to  the  cost  of  coal,  the  largest  single  item  in 
the  cost  of  generation  in  coal  fuel  power  stations. 

The  fourteen  itemK  given  in  Table  I  are  those  desired 
by  Mr.  Gorsuch  in  order  to  get  a  reasonably  accurate 
comparison  between  two  power  plants.  Figures  are 
given  for  two  power  plants  to  show  the  application  of 
the  system  to  specific  cases.  In  this  comparison  chief 
dependence  is  based  upon  an  accurate  knowledge  of 
the  quality  of  the  coal  used  and  a  uniform  method  of 
analyzing  the  load  characteristics  of  the  plant. 

With  the  present  method  of  recording  power-plant 
statistics,  item  4  in  the  table  would  be  given,  but  items 
1,  2,  8  and  6  would  not  In  this  case  it  would  be  impos- 
sible to  tell  whether  or  not  any  part  of  the  difference 
in  the  coal  factor  waa  due  to  the  quality  of  coal.  If  the 
relative  merits  of  the  two  plants  were  judged  from  the 
coal  factors  alone,  a  comparison  would  be  misleading 
for  the  r«ason  that  while  the  coal  factor  for  plant  B  is 


25  per  cent  higher  than  for  plant  A,  the  B.t.u.  supplied 
per  kilowatt-hour  net  output  is  only  14  per  cent  higher. 
In  the  subsequent  discussion,  R.  S.  Hale  of  Boston 
suggested  that  load  factor  be  taken  for  eight  hours  per 
day  or  ten  hours  per  day  instead  of  twenty-four.  In 
case  a  monthly  load  factor  of  80  per  cent  is  given,  does 
the  plant  run  day  and  night  or  does  it  run  in  day  time 
only?  This  is  an  important  factor  to  include  in  the 
data. 

Philip  Torchio,  of  New  York,  chairman  of  the  power 
station  committee  of  the  Institute,  in  contributing  to 
the  discussion  by  letter,  stated  that  the  object  in  gather- 
ing statistics  of  this  sort  is  for  state  and  government 
reports  and  it  is  hoped  that  government  agencies  will 
standardize  questionnaires.  A  comparison  of  gross 
thermal  efficiency  of  steam  plants  is  not  contemplated, 
in  fact  it  cannot  be  undertaken  by  the  government,  but 
much  useful  information  could  be  obtained  if  state  and 
governmental  bodies  would  adopt  a  uniform  plan  for  a 
questionnaire  upon  some  such  basis  as  suggested. 

Edward  J.  Cheney,  engineering  division  Public  Serv- 
ice Commission,  New  York,  rose  to  say  how  difficult  it  is 
to  fit  various  requirements  in  the  questionnaires  sent  out 
by  governmental  bodies.  This  particular  suggestion  of 
Mr.  Gorsuch  might  be  satisfactory  for  power  men,  but 
how  about  the  meter  men  who  would  want  statistics  on 
cost  of  reading,  setting,  etc.,  and  the  outside  distribution 
man  on  his  coats,  etc.? 

In  answer  to  this,  it  was  argued  that  if  the  govern- 
mental bodies  will  merely  shape  their  questionnaires  so 
that  the  information  is  useful  for  comparison  that  is 
all  that  is  required.  No  great  increase  of  data  obtained 
is  wanted. 

Rail  Failure  Statistics 

A  REPORT  on  rail  failure  statistics  for  1918  has 
recently  been  published  by  the  American  Railway 
Engineering  Association.  This  report  covers  rail  fail- 
ures on  steam  railroads  throughout  the  United  States 
and  Canada. 

As  a  comparison  between  open-hearth  and  bessemer 
steel  rails,  failures  per  100  track-miles  are  recorded. 
For  rails  rolled  during  the  years  1913,  1914,  1915  and 
1916,  giving  respectively  five,  four,  three  and  two  years 
of  service,  the  report  shows  that  bessemer  rails  had 
respectively  19,  134,  86  and  49  per  cent  more  failures. 
As  bessemer  rails  were  in  general  in  less  severe 
service  than  open-hearth  rails,  the  actual  diflference  in 
the  same  service  would  undoubtedly  have  been  greater. 
The  average  failures  per  100  track-miles  of  the  roll- 
ings for  the  years  from  1908  to  1918  inclusive  cover- 
ing both  bessemer  and  open-hearth  rails  are  tabulated. 
The  1908  to  1913  rollings  show  successively  decreased 
numl>ers  of  failures  compared  on  a  basis  of  five  years 
of  service,  and  the  1914  rolling  shows  a  further  decrease 
when  compared  on  a  basis  of  four  years  of  service. 
The  more  recent  rollings,  according  to  the  report,  are 
not  starting  out  so  well. 


According  to  a  statement  in  the  Engineer,  London, 
electrification  work  in  Switzerland  is  advancing  stead- 
ily. It  is  hoped  that  the  Gothard  line  between,  approxi- 
mately, Erstfeld  and  Faido,  may  be  in  electrical  opera- 
tion about  July  1,  1920.  The  work  on  this  line  has  been 
delayed  through  difficulty  in  installing  the  electrical 
equipment.  Insulators  have  been  particularly  diflteult 
to  obtain. 
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Washington,  D.  C,  Valuations  Reviewed 


Orders  of  the  District  Commission  Show  Thorough  Arguments  on 

Practically  All  Points  Considered  —  Some  New 

Stands  Taken  by  the  Commission 

By  a.  E.  KNOWLTON 

Instructor  In  Electrical  Engineering,  Tale  University,  New  Haven,  Conn. 

ington  Railway  &  Electric  Company  rather  than  its 
traction  rates  in  order  to  provide  a  fair  return  on  trac- 
tion capital.  Congress  had  in  1900  permitted  the  Wash- 
ington Railway  &  Electric  Company  to  acquire  the  stock 
of  the  Potomac  Electric  Power  Company  as  well  as 
of  its  present  railway  subsidiaries,  and  Commissioner 
Gardiner  construes  the  intention  of  Congress  to  have 
been  that  "the  system  as  a  whole,  operated  as  one,  would 
be  a  benefit  to  the  riding  public  as  a  whole."  In  his 
opinion,  this  act  and  intention  of  Congress  as  readily 
justifies  a  raise  in  power  rates  to  provide  a  fair  return 
on  traction  capital  as  it  does  the  application  of  the 
instant  order  which  in  effect  raises  fares  on  the  now 
profitable  city  lines  to  compensate  for  losses  on  subur- 
ban lines. 

Part  of  the  disparity  in  net  incomes  of  the  two  com- 
panies is  attributed  to  the  long-standing  tax  of  4  per 
cent  on  gross  income  and  the  commission  announces  its 


^P  I  sion  issued,  last  fall,  two  orders  with  reference  to 
JL  the  two  railway  systems  in  the  District.  These  were 
referred  to  by  the  Electric  Railway  Journal  in  the 
issue  of  Sept.  13, 1919,  showing  the  valuations  fixed,  and 
again  in  the  issue  of  Oct.  11,  1919,  showing  the  in- 
creased rates  of  fare  authorized.  An  appeal  for  a 
higher  fare  was  filed  by  one  company,  as  mentioned  in 
the  issue  of  Jan.  10,  1920,  and  all  valuation  figures 
were  appealed  by  both  companies  as  mentioned  in 
the  issue  of  Jan.  17,  1920.  The  orders  in  these 
cases  are  now  available  for  analysis  in  Public  Utility 
Reports,  1919F. 

These  decisions  are  notable  in  that,  considered  to- 
gether, they  present  most  of  the  questions  that  arise 
in  connection  with  current  rate  cases,  and  one  is  espe- 
cially significant  because  of  a  practically  unprecedented 
action  with  reference  to  competing  traction  companies. 
Both  present  majority  and  minority  opinions  with  un- 
usually good  expositions  of  the  diametrically  opposed 
conclusions. 

One  case  was  that  in  which  the  Washington  Railway 
&  Electric  Company  petitioned  for  an  increase  of  fare 
for  itself  and  its  subsidiaries.  A  previous  ruling  of  the 
commission  authorizing  a  charge  for  inter-company 
transfers  at  once  involved  the  other  principal  system, 
the  Capital  Traction  Company,  and  this  reason,  as  well 
as  that  a  broad  discussion  of  the  desirability  of  some 
form  of  measured  service  might  be  had,  led  the  com- 
mission to  make  the  Capital  Traction  Company  a  party 
to  the  proceeding.  The  initial  fare  asked  for  was  7 
cents,  and  other  items  were  the  abolition  of  transfers 
between  constituent  companies  and  the  abandonment  of 
certain  through  routes.  The  chief  point  in  favor  of  a 
zone  system,  in  the  opinion  of  the  commission,  was  that 
it  would  serve  to  reduce  the  great  disparity  in  net  oper- 
ating revenues  of  these  two  principal  systems.  Con- 
gress had,  however,  established  and  observed  a  certain 
civic  practice  relative  to  the  development  of  the  numer- 
ous suburban  districts  of  Washington,  and  the  commis- 
sion deemed  it  inadvisable  to  upset  this  practice.  As 
will  be  seen  shortly,  this  feature  leads  to  a  decision  of 
considerable  moment  and  one  practically  unprecedented 
— that  the  fares  of  competing  systems  should  be  equal 
regardless  of  the  resulting  net  rates  of  return  to  the  two 
companies. 

The  commission  discarded  the  suggestion  that  the 
Washington  Railway  &  Electric  Company  derive  its 
needed  increase  in  revenue  by  increasing  its  existing 
rates  for  electric  light  and  power,  with  the  remark  that 
such  a  procedure  was  "not  only  inequitable  and  unjust, 
but  illegal."  Commissioner  Gardiner,  in  his  dissenting 
opinion,  supplies  the  items  numbered  5  to  12  inclusive, 
in  the  accompanying  table,  and  argues  from  these  that 
the  approving  order  is  as  susceptible  to  injunction  as  an 
order  raising  the  light  and  power  rates  of  the  Wash- 


Washington 

Railway  and 

Electric  Company 

System 

1.  Tractcage  in  Dist.  of  Columbia  (miles) ... .  135 

2.  Cars  per  day 350 

3.  Passengers  per  day 230.000 

4.  Suburban  lines  (miles) )  0 

5.  Fair  value  as  of  June  30,  1919 tI6,l06,368. 14 

6.  6  per  cent  return  should  be $978,514.88 

7.  Taxes  (4pcrcenttaxongro3sincome)  1918        $138,000.00 

8.  Net  return  should  be $1,116,514.88 

9.  Actual  net  earnings  (7  mos.  1918) $65,000.00 

10.  Difference  from  6  per  cent  return  (7  mos. 

1918) —$586,000.30 

1  I.  Existing  rate  of  return,  per  cent 0.588 

12.  Estimated  rate  on  approved  fares,  per  cent  6=^ 

1 3.  Wages  to  car  crews  (7  mos.  1918) $750,000 .  00 

1 4.  Other  operating  expenses  tind  taxes $1,81 5,000 .  00 

15.  Cost  per  car  mile $0.3625 

1 6.  Cost  per  passenger  carried $0 .  052346 


Capital 

Traction 

Company 

System 

64 

250 

230,000 

2 

$14,270,495.51 

$856,229.73 


$780,000.00 

+  $280,532.64 

9.36 

14.22 

$600,000.00 

$1,110,000.00 

$0.3185 

$0.035146 


intention  of  advocating  before  Congress  the  substitu- 
tion of  a  sliding  scale  tax  on  net  income. 

There  is  tabulated  below  a  list  of  comparative  phys- 
ical and  financial  items,  some  of  the  latter  reflecting  the 
marked  difference  in  physical  character  of  the  two  sys- 
tems and  the  areas  they  serve  and  also  the  effect  of  the 
commission's  equal  raise  in  rates  for  the  two  systems. 

Many  important  questions  arose  in  connection  with 
the  other  case,  that  of  the  Capital  Traction  Company, 
and  it  is  of  interest  to  examine  the  manner  in  which 
these  questions  were  disposed  of.  The  company's  ex- 
perts and  the  commission's  accounting  expert  followed 
two  widely  different  methods  of  determining  "his- 
torical cost"  and  "both,  in  the  opinion  of  the  commission, 
have  merit  and  must  be  very  carefully  considered  in  the 
determination  of"  the  total  valuation.  The  company 
claimed  values  based  on  the  actual  cost  of  the  property 
to  the  present  owner.  With  reference  to  this  method,  the 
commission  says: 

"Much  of  the  investment  may  be  represented  by  ex- 
penditures of  an  abnormal  nature  or  which  relate  to 
other  than  physical  property;  such  as  increased  book 
value  resulting  from  the  transfer  of  property,  discount 
on  stocks  and  bonds,  cost  of  financing,  promoters'  fees. 
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and  additions  to  capital  account  by  reason  of  the  revalu- 
ation of  the  property.  Probably  the  greatest  of  these 
consists  of  increasing  the  investment  account  upon 
the  transfer  of  property,  in  order  to  bury  in  plant 
account  the  bonus,  which  is  paid  generally  in  securi- 
ties, to  acquire  operating  control."  The  commission 
outlines  the  procedure  of  its  accounting  experts  in 
arriving  at  a  total  "historical  cost"  as  follows: 

'Tnder  the  second  method,  i.e.,  the  ascertainment  of 
the  actual  cost  of  the  existing  units  of  a  property  used 
and  useful  for  the  public  at  the  date  of  valuation,  an 
entirely  different  course  of  procedure  from  that  fol- 
lowed in  the  first  method  becomes  necessary.  A  thor- 
ough and  detailed  analysis  of  the  plant  account  must 
now  be  made  in  order  to  ascertain  just  what  items  are 
included  in  the  investment  account.  The  various  units 
of  property  must  then  be  classified  or  grouped  and  their 
cost  and  date  of  installation  determined  .  .  .  the  more 
serious  and  exacting  duty  of  the  investigator"  is  then 
"to  determine  the  amount  of  property  that  has  gone  out 
of  existence,  but  is  still  included  in  the  plant  account. 
This  disappearance  of  property  is  due  to  various  causes, 
such  as  losses  by  fire,  abandonment,  sale,  changes  in  the 
art,  experimentation,  and  obsolescence,  such  losses  not 
being  properly  adjusted  in  the  book.s." 

The  commission  excluded  from  the  total  amount  stated 
to  be  the  historical  cost  of  the  property  early  losses  in- 
curred by  one  of  the  constituent  companies  for  the 
reason  "that  such  losses  are  not  a  part  of  the  amount 
of  money  expended"  but  "constitute  an  intangible  ele- 
ment to  be  considered  in  finding  fair  value."  An  item 
of  18,000  for  cable  patents  was  disallowed,  the  patents 
having  expired.  "Such  items  as  patents  under  any  cir- 
cumstances should  be  taken  care  of  by  earnings,  and 
should  not  be  allowed  to  remain  in  the  plant  account." 
On  the  other  hand,  the  cost  of  right  of  way  for  a  line 
later  abandoned  and  the  land  dedicated  to  the  District 
of  Columbia  for  park  purposes  was  allowed  as  a  develop- 
ment loBS.  Profits  received  from  the  sale  of  various  par- 
cels of  land  were,  however,  applied  to  reduce  the  total 
of  development  loss  allowances.  Another  allowance  in 
connection  with  development  losses  was  one  of  about 
$84,000  to  cover  the  value  of  "cars  abandoned  as  the 
result  of  an  order  of  the  Interstate  Commerce  Commis- 
sion forbidding  the  use  of  single-truck  cars."  Perhaps 
the  most  interesting  development  loss  allowance,  though, 
is  one  of  about  $450,000,  representing  the  loss  incurred 
by  reason  of  the  fire  that  destroyed  the  old  cable  power 
station,  not  fully  covered  by  insurance.  The  company 
had  either  to  rebuild  for  cable  or  construct  for  elec- 
tricity, then  under  contemplation,  and  the  latter  plan 
was  adopted.  The  commission  made  the  allowance  on 
the  company's  contention  that,  even  if  the  fire  had  not 
occurred,  underground  electric  motive  power  would  have 
been  adopted  soon  and  the  abandonment  of  the  cable 
plant  would  have  followed  with  probably  greater  loss. 

The  company  also  asked  to  have  included  as  develop- 
ment loss  one  item  of  $60,000  as  estimated  loss  in  con- 
nection with  rebuilding  a  car  bam  and  office  building 
and  another  of  $13,421.79,  the  difference  between  orig- 
inal cost  and  amount  received  from  sale  of  an  engine- 
generator  set.  These  "items  .  .  cannot,  in  the 
opinion  of  the  commission,  be  considered  in  the  light  of 
development  losses.  Upon  any  accounting  theory  losses 
brought  aboat  by  the  reconstruction  of  buildings  or  sale 
of  superseded  equipment  in  the  usual  course  of  busi- 
ness should  be  taken  care  of  by  charges  to  depreciation." 


Taking  up  the  details  of  the  appraisal,  one  finds  a 
very  instructive  tabulation  (according  to  Interstate  Com- 
merce Commission  classifications)  of  reproduction  cost, 
residual  value,  depreciable  value,  annual  depreciation 
per  cent,  etc.  That  they  may  be  available  for  purposes 
of  comparison,  certain  of  the  percentage  items  &iv 
tabulated  below,  Chief  Engineer  Pillsbun,-  defining  "per 
cent  remaining"  as  the  ratio  of  the  "remaining  life"  to 
the  sum  of  "age"  and  "remaining  life." 

The  commission  made  an  allowance  of  $108,000  a> 
working  capital,  this  amount  being  arrived  at  by  taking 
one-twelfth  of  the  annual  operating  expenses  and  real 
property  taxes.  In  approaching  the  matter  of  "estab- 
lished business"  as  an  element  of  fair  value,  the  com- 
mission ruled  that  the  appraised  value  of  some 
$5,000,000  for  a  part  of  the  company's  property  for 
which  it  paid  over  $10,000,000  called  for  treating  the 
$5,000,000  difference,  not  as  associated  with  cost  of 
reproduction,  but  rather  "with  that  other  element  of 
fair  value,"  namely,  actual  or  historical  cost.  In  claim- 
ing that  the  commission  must  allow  as  part  of  the  fair 
value  of  the  entire  purchase  price  of  this  property, 
the  company  cites  the  U.  S.  Supreme  Court  decision 
in  Willcox  vs.  Consoidated  Gas  Company,  212  U.  S.  19,- 

Anniwl  Ratio  of  Krprodu' 

DevTvcU-  tion  Coat  l.tw 

l>r  rrnl                tion  IVprevisMon  to 

Iiivpntory  DiviMton                  Kemaininc          IVr  mit  K^prfxiurtinn  Ctw-t 

A.  Land 100  00                     0  100  00 

Al.  Krmoval  of  obatrurtiniiK                100  00                       0  100  00 

B.  Way  (track  and  rimUwavi..  76  71  3  41  77  42 
r.  StructurcK  (buildininl  84  93  1.34  S6I« 
I>.    l*ower  plant  ami  NtiTHitatiori 

equipment..  77. 1(  4   17  7184 

K.    Transmiaaion  and  diatribu- 

tionayatom 70. SI  3  23  78)2 

K.    KoUincatock 74  84  4  22  76  08 

(I.    (funeral  equipment:  office. 

ahop.  Rtore.  stable.  Karaite 

etc 69  52  8  87  72.12 

H.   (leneral  costa;  lecal,  organ- 

ilation,  ensineering,  »u\t- 

erintonidence,    inaurancc. 

UxM,«to 90  12  I  43  90  07 

Matrrialaandauppliea 100  00  0  100.00 

U  urkins  eapiUl 100  00  0  100  M 

On  total  phyaical  property-  de- 
voted to  railway  aervjce  in  the 

Diatnct  of  Columbia  SI  82  •2  67  11.31 

*  Thia  appliea  to  depreciable  coat,  not  to  total  coat  of  reprodudioD. 

and  further  contends  that  the  "purchu-se  was  specifically 
authorized  by  Congress;  that  it  had  been  acquiesced  in 
by  the  public  for  many  years;  that  the  stock  issued  in 
pursuance  thereof  had  been  largely  traded  on,  on  the 
faith  of  this  transaction;  and  that  the  condition  created 
at  that  time  was  a  fixed  condition  not  to  be  changed 
or  made  the  subject  of  any  sort  of  disturbing  analysis." 
But  the  commission  finds  little  parallel  between  the 
Capital  Traction  and  Consolidated  Gas  cases,  analyzes 
the  financial  history  of  the  purchased  road,  and,  without 
specifying  any  amounts,  says: 

"This  transaction  has  neither  been  ignored  as  an 
evidence  of  value  by  the  Commission,  nor  has  the 
amount  been  completely  disallowed,  the  fullest  consider- 
ation having  been  given  to  the  intangible  elements  of 
value  represented  in  this  amount" 

It  is  thus  seen  that  in  this  case,  which  presents 
an  unusually  varied  group  of  problems,  the  regulatory 
body  has  found  grounds  for  deviating  from  precedents 
established  in  cases  which  are  to  some  extent  parallels 
and  it  i.H  certain  to  be  a  matter  of  much  interest 
to  see  the  attitude  the  District  Supreme  Court  will 
take  as  to  these  points  when  the  appeal  is  ruled  upon 
In  passing,  it  is  not  often  the  case  that  a  utility, 
whose  rates  have  in  effect  been  advanced  to  a  resultant 
14  per  cent  return,  finds  that  the  circumstances  necessi- 
tate or  even  warrant  an  appeal  from  the  decision. 
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Sidelights  on  Some  Fare  Situations 

On  Recent  Visits  to  Toledo,  Cleveland,  Buffalo,  Rochester,  Syracuse  and  Utica  a  Number 

of  Significant  Items  Were  Noted 

By  "SPECTATOR" 


IN  THE  COURSE  of  his  regular  duties,  the  "Spec- 
tator" happened  recently  to  drop  in  on  electric  rail- 
way friends  at  a  number  of  cities  along  the  line  of 
the  New  York  Central  Railroad,  in  which,  as  a  group, 
the  fare  situation  presents  itself  in  several  different 
aspects.  In  fact,  if  they  had  been  selected  for  the  pur- 
pose, no  better  choice  of  cities  could  have  been  made  to 
■  Dlustrate  the  difficulties  against  which  railway  oper- 
ators are  now  contending.  While  the  situations  In  all 
of  these  cities  have  been  depicted  from  week  to  week  in 
the  news  columns  of  this  paper,  a  few  sidelights  such 
as  would  be  noted  by  a  sympathetic  visitor  may  be  of 
interest. 

All  Quiet  on  the  Surface  at  Toledo 

After  reading  of  the  sensational  street  railway 
"stunts"  which  had  been  "pulled  off"  in  Toledo,  Ohio, 
within  recent  months,  the  "Spectator"  was  agreeably 
surprised  to  find  the  car  service  normal  and  popular. 
In  spite  of  the  obstacles  in  the  way  of  working  out  a 
satisfactory  franchise,  there  was  evidence  of  friendly 
good  feeling  all  around  on  the  personal  side,  due  no 
doubt  to  the  individual  popularity  of  Frank  R.  Coates, 
president  of  the  Toledo  Railways  &  Light  Company, 
and  his  associates,  A.  C.  Van  Driesen,  J.  M.  Enright,  A. 
Swartz,  and  others.  It  was  evident  also  that  the  public 
appreciates  the  fact  that  Henry  L.  Doherty  ardently 
desires  to  give  the  city  good  service.  The  deadlock 
which  had  developed  regarding  the  financial  and  operat- 
ing conditions  of  the  hoped-for  franchise  seems  almost 
inexplicable  to  a  casual  observer. 

One  thing  stands  out  very  clearly  in  Toledo,  namely, 
that  the  city  is  becoming  very  much  ashamed  of  the 
reputation  which  it  is  getting  throughout  the  country, 
although  locally  it  is  thought  that  this  reputation  is  not 
deserved.  A  movement  is  now  on  foot  to  stimulate 
"boosting"  of  the  city  to  offset  the  popular  practice  of 
"knocking"  which  patriotic  citizens  say  has  infected  the 
city  itself.  Good  friends  of  Toledo  feel,  however,  that 
by  hampering  its  electric  railway  development,  the  city 
has  set  itself  back  many  years  in  its  growth,  and  the 
pity  of  it  all  is  that  if  given  a  reasonable  opportunity 
the  management  of  the  railway  would  take  pride  in 
giving  as  nearly  ideal  service  as  is  enjoyed  anywhere. 

As  for  the  company  itself  a  wonderfully  fine  spirit 
pervades  all  departments.  Mr.  Doherty's  strong  and 
helpful  personality  pervades  the  whole  institution,  and 
the  spirit  of  solidarity  is  conspicious.  The  fact  that 
the  company  supplies  a  quadrilateral  service — trans- 
portation, light  and  power,  heat  and  gas — makes  it  very 
broad  in  its  interests.  A  few  months  ago  the  adminis- 
tration offices  were  consolidated  in  an  attractive  build- 
ing, especially  fitted  to  their  needs,  and  an  auditorium 
seating  500  or  more  for  the  use  of  the  joint  company 
sections  of  the  four  national  societies  representing  the 
four  departments  of  the  company  was  provided.  The 
effect  of  this  move  is  already  evident  in  the  greater 
spirit  of  company  unity  and  loyalty.    At  Toledo  the  wel- 


fare work  of  the  company  is  handled  by  the  company 
section,  which  has  a  much  broader  function  and  greater 
responsibility  than  most  organizations  of  its  class.  The 
section  has  nearly  1,500  members  and  it  is  the  expec- 
tation of  the  local  officers  that  shortly  it  will  also  include 
the  few  hundred  employees  still  outside  the  fold.  A 
man  of  proved  ability  in  promoting  friendly  relations 
with  employees  has  been  engaged  to  give  his  entire  time 
to  the  personal  side  of  the  company  section  work,  and 
another  man,  with  suitable  clerical  assistants,  will  look 
after  the  office  routine.  The  "Spectator"  will  be  greatly 
surprised  if  within  the  current  year  "Rail-Light,"  as  the 
company  is  locally  known,  does  not  make  a  notable 
improvement  in  its  already  remarkably  successful  work 
for  employees. 

Fair  Play  for  the  Investor  at  Ci.evei.v>:D 

As  the  home  of  the  Tayler  franchise,  Cleveland  is  of 
all  cities  the  one  most  frequently  referred  to  in  connec- 
tion with  fare  cases,  although  Philadelphia  is  coming 
to  be  a  close  second.  In  spite  of  the  publicity  forced 
upon  it,  the  Cleveland  Railway  is  much  misunderstood 
because  the  name  Cleveland  and  the  3-cent  fare  are 
indissolubly  associated  in  the  public  mind.  By  "pinch- 
ing" the  investors,  it  has  been  possible  to  make  ends 
meet  on  the  present  5-cent  fare  in  Cleveland,  because 
traffic  conditions  have  been  unusually  favorable  lately 
due  to  the  prosperity  of  the  city.  Men  in  responsible 
circles  now  appear  to  favor  an  increase  in  the  return 
to  investors  above  the  original  6  per  cent  prescribed. 
The  people  must  now  decide  the  matter,  and  it  is  to  be 
hoped  that  they  will  realize  the  importance  to  them- 
selves of  maintaining  the  attractiveness  of  the  property 
as  an  investment. 

As  has  been  the  case  for  many  years  a  fine  demo- 
cratic spirit  permeates  the  organization,  typified  by  the 
unconventionality  and  friendliness  of  President  John 
J.  Stanley.  Colonel  J.  H.  Alexander  is  back  "on  the 
job,"  full  of  vigor  and  enthusiasm  from  his  war  experi- 
ence, already  making  his  influence  felt  strongly  in  co-op- 
erating with  Mr.  Stanley,  General  Manager  George  L. 
Radcliffe,  and  their  associates,  in  solving  some  very 
pressing  problems.  Among  these  problems  the  "Spec- 
tator" found  that  one  of  the  most  serious  is  the  reduc- 
tion of  accident  costs.  For  many  years  Cleveland  has 
been  a  great  place  for  automobilists,  who  have  seriously 
hampered  rail  transportation.  Of  course,  this  is  a  wor- 
risome proposition  in  all  cities,  but  somehow  Cleveland 
seems  to  have  been  particularly  hard  hit  of  late.  Colonel 
Alexander  has  organized  his  department  in  such  a  way 
as  to  co-operate  with  the  traffic,  engineering  and  other 
departments  through  especially  qualified  assistants,  and 
is  planning  to  get  better  control  of  the  accident  situa- 
tion. The  "Spectator"  predicts  that  the  results  of  this 
arrangement  will  be  good. 

The  impression  of  the  Cleveland  situation  which  one 
carries  away  is  one  of  hope  that  the  citizens  of  the  city 
will  blaze  a  trail  by  acquiescing  cheerfully  to  an  increase 
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in  the  rate  of  return  to  the  stockholders.  If  by  so  doing 
they  show  appreciation  of  their  fine  local  transportation 
system,  they  will  encourage  the  management  to  carry 
out  desired  and  needed  improvements.  They  will  also 
help  in  getting  justice  for  investors  elsewhere. 

Mutations  in  Progress  at  Buffalo 

The  fare  situation  in  Buffalo  is  unique  in  that,  while 
the  company  has  permission  to  charge  a  7-cent  fare  or 
to  sell  four  tickets  for  a  quarter,  the  fare  is  still  held 
at  the  old  5-cent  level.  In  taking  over  the  control  of 
the  property,  the  bondholders  apparently  feel  that  the 
time  is  not  propitious  for  taking  advantage  of  permis- 
sion to  raise  the  fare. 

After  long  and  somewhat  bitter  controversy  between 
the  railway  company  and  the  city,  the  jurisdiction  of  the 
Public  Service  Commission  over  the  local  fare  situation 
was  clearly  established,  but  undoubtedly  this  has  left  a 
considerable  resentment  in  the  city  among  those  who 
lack  confidence  in  the  justice  of  the  awards  of  the  State 
court.  While  the  present  management  has  not  yet  fully 
stated  its  policy  in  regard  to  the  matter  of  fares,  one 
can  easily  surmise  that  the  policy  of  conciliation  with 
respect  to  the  fare  increase  is  to  be  adopted.  The  "Spec- 
tator" has  noted  elsewhere  that  when  there  is  a  change 
of  management,  the  public  is  inclined  to  give  the  new- 
comers a  chance  to  show  what  they  can  do,  and  pre- 
sumably this  rule  will  hold  in  Buffalo.  This  spirit  of 
toleration  would  obviously  be  intensified  if  the  new 
management  said  in  effect  that  it  desired  to  go  into  all 
posflible  details  of  operating  economies  to  see  if  any 
leas  than  the  permitted  maximum  increase  would  meet 
its  needs.  In  any  event,  the  Buffalo  situation  will 
prove  very  interesting  from  the  railway  news  stand- 
point for  some  time  to  come. 

Rochester  Is  Stolid  on  the  Fare  Question 

From  the  standpoint  of  reasonable  fare,  Rochester  is 
one  of  the  most  discouraging  cities  in  the  country.  The 
unfortunate  "Quinby"  decision  of  the  Supreme  Court 
of  New  York  State  hit  Rochester  especially  hard.  When 
the  "Spectator"  called,  he  found  that  Vice-President  J. 
F.  Hamilton  and  most  of  the  heads  of  departments 
were  in  New  York  City  improvising  an  operating  organ- 
ization for  the  Fourth  Avenue-Madison  Avenue  line, 
which  was  taken  over  Feb.  1  by  the  financial  interests 
behind  the  New  York  State  Railways.  However,  it 
was  possible  to  size  up  the  local  situation  about  as  fol- 
lows: In  many  ways  public  sentiment  in  Rschester 
favors  a  reasonable  return  to  its  transportation  utility 
Investors,  and  the  company  has  the  backing  of  the  lead- 
ing business  interests.  On  the  other  hand,  the  city 
council  is  unwilling  to  risk  popular  disapproval  of  a 
decision  to  permit  a  fare  increase.  Mr.  Hamilton  and 
his  associaties  apparently  have  the  confidence  of  the 
people,  but  somehow  this  confl<lence  does  not  take  the 
desired  concrete  form  as  yet.  The  company  has  under 
way  an  advertising  campaign  which  ought  to  bear  fruit. 
Numerous  small  "cards"  averaging,  say,  a  single  column 
wide  and  2  in.  high,  have  been  carried  in  the  local 
papers,  each  impressing  one  or  more  facts  regarding 
the  fare  situation  Thea«  are  signed  by  Mr.  Hamilton, 
and  are  very  frank  in  strauing  the  deplorable  financial 
condition  of  the  property. 

In  Syracuse  the  situation  is  much  more  favorable  than 
that  just  deacribed  aa  obtaining  in  nearby  Rochester. 
The  people  in  Syracuse  are  reasonable,  and  acquiesced 
with  gond  grace  in  the  6-cent  fara  proposition     How- 


ever, this  fare  is  far  from  meeting  the  needs  of  the 
company  and  the  situation  in  the  city  is  really  deplor- 
able. Money  is  not  available  for  necessary  maintenance, 
to  say  nothing  of  service  improvement.  The  city  lines 
are  blessed  with  excellent  shops,  however,  so  that  it  is 
possible  to  maintain  the  cars  with  reasonable  expendi- 
ture. 

The  conviction  is  growing  in  Syracuse  that  the  city 
and  the  local  lines  operated  by  the  New  York  State 
Railways  must  get  together  on  some  kind  of  a  service- 
at-cost  proposition.  It  is  the  hope  of  the  management 
that  when  the  city  has  really  become  convinced  that, 
even  with  its  rea.sonable  attitude  toward  the  company, 
some  radically  different  means  must  be  provided  if  good 
service  is  to  be  maintained,  results  will  follow  promptly. 

A  number  of  very  fine  interurban  lines  center  at 
Syracuse,  and  in  their  case  the  outlook  is  better.  The 
interurban  mileage  rate  in  the  vicinity  is  as  high  as 
competition  with  the  steam  railroads  will  perniit.  All 
kinds  of  operating  economies  have  been  introduced,  and 
one  of  the  important  companies  is  now  contemplating  a 
complete  equipment  of  automatic  substations  along  its 
main  line.  This  company  is  also  installing  meters  on 
its  cars  to  induce  energy  saving.  Another  finds  that 
by  the  use  of  reasonably  light  cars  of  large  capacity  a 
profitable  business  can  be  carried  on. 

As  Utica  is  operated  under  the  same  managership  aa 
Syracuse,  and  as  the  fare  situation  in  the  two  cities  is 
the  same,  what  has  been  said  with  regard  to  Syracuse 
may  be  said  to  apply  here.  The  city  is  much  smaller 
than  Syracuse,  but  as  the  two  cities  show  the  same 
spirit  in  connection  with  the  fare  increase,  presumably 
they  would  follow  the  same  course  if  a  service-at-cost 
franchise  could  be  worked  out. 

Syracuse  and  Utica  are  connected  by  the  electrified 
West  Shore  line,  or  Oneida  line,  on  which  is  the  Man- 
lius  Center  automatic  substation,  mentioned  several 
times  in  this  paper.  This  station  has  given  a  very  good 
account  of  itself,  and  while  it  has  come  in  for  criticism 
occasionally,  in  some  cases  this  criticism  was  not  prop- 
erly directed  against  the  automatic  equipment.  The 
station  shows  an  actual  saving  in  labor  cost  greater 
than  estimated,  and  is  having  a  marked  effect  in  hold- 
ing the  operating  cost  of  the  distribution  departments 
in  spite  of  the  large  increases  in  labor  and  material 
prices. 

In  conclusion,  the  "Spectator"  wishes  to  emphasize 
the  fact  that  the  observations  made  above  are  not 
designed  to  be  comprehensive,  but  as  stated  earlier 
merely  throw  sidelights  on  a  few  salient  features  on 
the  several  properties  mentioned. 


New  Cars  for  Metropolitan  Railway,  London 

The  first  train  of  an  improved  type  of  cars  has  been 
commissioned  by  the  Metropolitan  Railway,  London. 
This  contains  six  cars,  the  first  installment  of  an  order 
for  100  cars.  Pictures  and  diagrams  of  the  cars  were 
given  in  a  recent  issue  of  the  Electric  Railway  and 
Tramway  Journal,  which  states  that  the  feature  of  the 
new  train  is  the  provision  of  five  swing  doors  on  each 
side  of  each  car  in  place  of  the  two  or  three  sliding 
doors  hitherto  prevailing.  The  underframes  and  trudu 
of  the  cars  are  identical  with  earlier  ones,  but  the  seat- 
ing has  been  rearranged  to  give  a  total  of  292  seats  as 
compared  with  268  seats  previously  furnished.  No  strap* 
are  provided  for  the  use  of  "standee-n,"  but  in  their  place 
"steadying"  rails  are  provided  on  seat  backs  and  doors. 
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Pulverized  Coal  for  Fuel  Makes  Good 
Saving  in  Milwaukee* 

Ease  With  Which  Fuel  Feed  and  Draft  Are  Controlled,  Ability  to  Take  and  Drop  Heavy 

Overloads  Quickly  Without  Waste,  Thorough  Combustion  and  Uniformly 

High  Efficiency  Are  Chief  Advantages  of  Pulverized  Coal 

By  JOHN  ANDERSON 

Chief  Engineer   of  Power  Plants,   The  Milwaukee   Electric 
Railway  &  I^lght  Company 


THE  cost  of  installing  and  operating  the  plant 
necessary  for  pulverizing  and  drying  will  always 
determine  the  advisability  of  adopting  powdered 
coal  for  steam  generation  in  any  one  location.  This 
plant  comprises  equipment  for  separating  tramp  iron 
from  the  coal,  for  crushing  the  coal  to  a  size  suitable 
for  drying  and  feeding  to  the  pulverizer,  for  removing 
the   moisture,   and  finally  grinding  it  to  the  desired 


which  it  leaves  the  mines,  it  is  necessary  to  pass  it  over 
a  magnetic  separator  which  removes  all  tramp  iron,  such 
as  bolts,  nuts,  pick-points,  etc..  as  a  safeguard  against 
damage  to  the  pulverizing  and  conveying  machinery. 
A  crusher  must  be  used  to  reduce  the  green  coal  to  a 
size  suitable  for  proper  drying  and  pulverizing,  unless 
coal  can  be  procured  in  sizes  smaller  than  i  in.  screen- 
ings without  sacrificing  heat  value. 
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FRONT  VIEW  OF  PULVERIZED  COAL  FURNACE  IN  ONEIDA  STREET  POWER  PLANT, 
AT   RIGHT— THE   REVOLVING   COAL-DRYING    CYLINDER 


MILWAUKEE. 


fineness.  In  recent  times  the  extra  investment  required 
for  the  burning  of  pulverized  coal  has  become  less  an 
obstacle  than  formerly.  The  soaring  price  of  coal  has 
prompted  thorough  investigation  of  any  process  which 
holds  promise  of  greater  efficiency. 

These  considerations  led  the  Milwaukee  company  to 
begin  two  years  ago  the  installation  of  pulverized  fuel- 
burning  furnaces  and  the  necessary  equipment  on  first 
one  and  later  four  additional  468-hp.  boilers  in  the  old 
Oneida  Street  power  plant.  This  station  contains  ten 
boilers,  the  other  five  being  equipped  with  '  Riley 
stokers.  After  much  development  work  and  many 
changes  in  design,  these  five  boilers,  burning  pul- 
verized coal,  were  put  on  comparative  test  with  the  five 
stoker-fired  boilers  in  the  same  plant.  The  summary  of 
this  test  is  given  later  in  this  paper.  The  general 
experience  gained  from  the  use  of  the  pulverized  coal 
plant  and  furnaces  is  summarized  in  what  follows: 

As  the  coal  is  received  at  the  plant  in  the  form  in 


•Abstract  of  paper  presented  at  Feb.  19  meeting  of  the  tech- 
nical section  of  the  Employees'  Mutual  Benefit  Association,  The 
Milwaukee  Electric  Railway  &  Light  Company. 


The  fuel  is  next  dried.  The  object  is  to  bring  it  to  a 
condition  in  which  it  can  be  most  easily  pulverized  and 
most  uniformly  controlled  by  feeders  into  furnaces.  In 
a  pulverized-coal-fired  furnace,  most  uniform  tempera- 
ture conditions  are  obtained  with  dry  coal.  Moisture 
in  varying  or  large  quantities  in  pulverized  fuel  defi- 
nitely prevents  a  regular  controllable  flow  of  mixed  fuel 
and  air  to  the  burners.  For  the  removal  of  moisture,  a 
mechanical  dryer  which  reduces  the  water  content  of  the 
fuel  to  about  1  or  2  per  cent,  is  installed.  This  dryer 
usually  consists  of  a  double  rotating  cylinder,  so 
arranged  that  hot  ga.ses  from  a  small  furnace  are  passed 
through  the  coal  as  it  travels  by  gravity  through  the 
shell  of  the  dryer  and  is  delivered  to  the  pulverizers. 

The  dried  coal  is  next  fed  into  the  pulverizers.  The 
fuel  is  ground  to  an  impalpable  powder,  varying  in  fine- 
ness to  pass  from  80  per  cent  to  85  per  cent  through  a 
200-mesh  screen.  This  process  completes  the  prepara- 
tion cycle  and  the  coal  in  this  form,  after  being  conveyed 
to  storage  bunkers  adjacent  to  the  furnaces,  is  ready 
for  firing. 

Dust  collecting  and  reclaiming  equipment,  although 
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only  auxiliary  to  the  drying  and  pulverizing  machiner>-, 
is  of  great  importance  in  securing  the  most  economical, 
as  well  as  the  cleanest  operation  of  a  preparation  plant. 

The  cost  per  ton  of  preparing  coal  depends  upon  the 
size  of  the  plant  and  the  quantity  of  fuel  handled,  but  or- 
dinarily will  vary  between  the  limits  of  25  and  50  cents. 
It  would  seem  that  a  great  deal  of  work  toward  reducing 
this  cost  remains  to  be  done,  especially  along  lines  of 
utilizing  waste  gases  for  drying,  in  plants  not  provided 
with  economizers.  Development  of  a  furnace  design 
which  will  permit  of  burning  a  large  percentage  of  finely 
•divided  coal,  but  capable  of  taking  care  of  a  smaller 
amount  of  larger  sized  particles,  presents  further  study 
along  this  line.  This  is  possible  in  view  of  the  fact  that 
the  pulverizers  consume  about  86  per  cent  of  the  total 
electric  energy  required  for  all  moving  parts  of  the  coal 
preparation  equipment.  Both  of  the  items  mentioned 
above,  if  capable  of  being  reduced  as  suggested,  will  al.so 
cause  a  reduction  in  the  cost  of  the  pulverizing  depart- 
ment labor. 

Continuous  and  uniform  operation  of  the  pulverizing 
division  of  a  plant  is  dependent  largely  upon  the  ability 
of  the  operators  to  recognize  and  meet  the  varying  prop- 
erties of  the  coal  as  it  arrives.  Dryer  operation  especially 
must  be  changed  frequently  so  as  to  handle  varying  sizes 
of  coal  (from  high  percentages  of  dust  to  high  percent, 
ages  of  small  nut)  and  varying  amounts  of  moisture, 
both  inherent  and  surface,  and  yet  supply  continuously 
a  coal  of  uniformly  low  moisture.  Irregularities  in  the 
drying  process  usually  manifest  themselves  throughout 
the  entire  coal  cycle,  and  very  often  with  the  result  that 
the  fuel  feeding  system  becomes  plugged  at  points  most 
readily  affected  by  wet  coal. 

Little  need  be  said  concerning  the  equipment  which 
feeds  the  fuel  to  the  furnaces.  Feeder  screws  driven 
by  variable-speed  motors  carry  the  fuel  from  the  stor- 
age bins  to  the  air  mixing  chambers  from  which  it  is 
blown  as  a  mixture  through  pipes  to  the  burners  and 
then  into  the  furnaces.  The  feeder  motor  controls  at 
the  Oneida  Street  plant  are  all  provided  with  cutouts 
and  if  at  any  time  the  air  blast  to  the  mixing  chambers 
and  burners  is  lost  due  to  a  blower  shut  down  all  coal 
feeders  are  automatically  stopped,  thereby  preventing 
serious  plugging  with  attendant  interruption  to  opera- 
tion of  boilers  for  what  could  easily  be  a  considerable 
period.  Air  in  addition  to  that  used  for  carrying  the 
fuel  into  the  furnace  is  taken  through  auxiliary  inlets 
located  in  the  furnace  front,  and  this  can  be  varied  in 
amount  by  manipulation  of  the  stack  damper  which 
serves  to  change  the  gas  velocities  through  the  boiler 
and  thus  the  volume  taken  into  the  furnace.  With  coal 
and  air  supplies  easily  adjustable,  perfect  fire  control  is 
assured  and  it  becomes  at  once  obvious  why  coal  is 
burned  so  efRciently  in  pulverized  form. 

Moke  EmciENT  Combustion  Can  be 
Secured 

In  further  explanation  of  this  it  is  well  to  consider 
briefly  the  indications  of  efficient  combustion  applied  to 
th«  steam  boiler.  Chief  among  these  is  the  percentage 
of  carbon  dioxide.  C0„  the  product  of  complete  com- 
bustion, which  is  found  in  flue  gases.  Next  in  impor- 
tance is  the  percentage  of  monoxide,  CO,  a  product  of 
incomplete  combustion,  which  may  be  found  at  the 
same  time. 

The  condition  desirable  is  that  with  the  percentage  of 
CO,  as  high  as  practical  there  should  be  no  CO — a  con- 
dition obtainable  to  a  greater  degree  in  a  pulverixed 


feed  furnace  than  in  any  other  type.  Complete  combus- 
tion with  the  least  amount  of  excess  air  requires  the  best 
distribution  of  that  air  and  the  problem  of  fumacb 
efficiency  therefore  resolves  itself  mainly  into  one  of  air 
supply,  not  to  the  furnace  alone  but  to  each  particle  of 
coal.  With  a  fuel  finely  pulverized,  air  can  be  made  at 
once  available  to  each  particle  since  the  surface  exjjosed 
to  air  is  increased  to  many  times  that  of  a  lump  and  com- 
bustion is  rapid,  complete  and  efficient.  With  fuel  in 
lump  form,  air  must  be  supplied  through  a  bed,  the  outer 
surface  of  the  lumps  must  be  burned  off,  the  process  of 
combustion  eating  into  the  lumps  slowly.  As  a  result 
combustion  is  often  gradual  and  unequal.  Where  the 
fire  is  thin  too  much  air  is  passed;  where  it  is  heavy 
there  is  too  little  air.  To  insure  complete  combustion 
in  any  furnace  some  excess  air  must  therefore  be  pro- 
vided. The  use  of  pulverized  fuel  reduces  this  excess  to 
a  minimum,  gives  a  higher  and  more  uniform  percentage 
of  CO,  and  therefore  a  higher  and  more  uniform  effi- 
ciency. 

The  percentage  of  CO,  to  be  maintained  in  pulverized 
fuel  practice  is  determined  to  a  great  degree  by  furnace 
limitations  rather  than  combustion  consideration.  From 
16  to  17  per  cent  CO,  in  the  flue  gases  is  easily  obtain- 
able but  it  cannot  be  maintained  in  actual  operation  due 
to  the  exceedingly  high  flame  temperatures  that  result 
and  the  consequent  destruction  of  the  brick  work.  The 
temperature  of  the  furnace  therefore  must  be  regulated 
by  varying  the  volume  of  excess  air.  The  temperature 
of  the  flame  should  not  be  above  3,000  deg.  F.  and  that 
of  the  brick  work  in  the  flame  zone  not  more  than  2,400 
deg.  or  2,500  deg.  F.  Higher  temperatures  than  these 
usually  result  in  fusion  of  the  ash  particles  and  forma- 
tion of  a  molten  slag  which  is  very  destructive  to  the 
brick  work  with  which  it  comes  in  contact. 

In  attempting  to  carry  combustion  conditions  of  a 
furnace  so  as  to  obtain  exceedingly  high  percentages  of 
CO,  usually  too  little  attention  is  given  to  the  losses 
resulting  from  the  formation  of  carbon  monoxide,  CO. 
Carbon  monoxide,  a  highly  combustible  gas,  is  formed 
when  the  exce!<s  air  admitted  to  the  furnace  is  insuffi- 
cient properly  to  surround  and  completely  oxidize  all  the 
coal  particles.  Heat  losses  occurring  when  CO  is  pre.sent 
in  the  gases  of  combustion,  outweigh  any  gains  that  may 
be  effected  by  an  exceedingly  high  CO,  percentage. 

Adaptability  to  Various  Grades  of  Coal 
In  the  discussion  of  furnace  efficiencies  consideration 
should  be  given  to  the  adaptability  of  a  pulverized  fuel 
fired  furnace  to  the  use  of  widely  varying  grades  of  coal 
without  resultant  los.ses  in  economy.  Further,  boiler 
capacity,  even  under  heavy  overloads,  is  in  no  way 
effected  when  an  inferior  quality  of  coal  is  burned.  It 
is  known  that  the  combined  efficiency  of  a  boiler  and 
furnace  does  not  decrease  when  the  fuel  is  poor,  which 
condition  does  not  hold  true  for  the  stoker.  In  the  case 
of  the  stoker,  the  dropping  off  in  efficiency  is  at  a  more 
rapid  rate  than  the  B.t.u.  value  of  the  fuel  would  indi- 
cate as  normal,  and  so  much  so,  that  the  point  is  rapidly 
reached  when  proper  combustion  cannot  be  maintained. 

Operation  of  a  pulverized  fuel  fired  boiler,  equipped 
with  proper  instruments,  can  be  varied  to  take  big 
rtuctuations  in  load  over  very  brief  periods  of  time.  A 
heavy  overload  can  be  quickly  taken  on  or  dropped  off  by 
adjustment  of  the  coal  and  air  feeds,  and  without  any 
wa.ste  of  fuel  as  always  occurs  under  like  conditions  in 
xtoker  practice.  No  losses  occur  due  to  clinkering  of 
coal  or  cleaning  of  fires,  this  condition  of  operation  being 
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entirely  eliminated.  Irregularities  caused  by  change  in 
quality  and  variation  in  size  of  coal,  such  as  the  fireman 
cannot  successfully  cope  with  on  stokers,  are  also  elimi- 
nated. Furnace  conditions  necessary  to  most  economical 
combustion  are  more  perfectly  obtained  and  hence  a 
horizontal  combined  efficiency  curve  is  possible  of 
approximate  attainment. 

Due  to  its  easily  regulated  coal  and  air  supply  and  its 
perfectly  controlled  rate  of  combustion,  the  pulverized 
fuel  furnace  practically  eliminates  losses  of  combustible 
in  ash.  Ordinarily  this  loss  is  relatively  large  and  varies 
according  to  the  nature  of  the  coal,  type  of  stoker  and 
the  boiler  load  carried.  In  pulverized  fuel  practice  the 
loss  is  very  small  and  these  variations  do  not  occur. 

An  additional  economy  is  effected  during  banked  boiler 
hours.  Banking  conditions  when  operating  with  pul- 
verized fuel  are  somewhat  different  from  those  obtained 
in  stoker  practice.  By  stopping  the  fuel  supply  and  clos- 
ing up  all  dampers  and  auxiliary  air  inlets,  a  boiler  fitted 
for  use  of  pulverized  fuel  can  be  held  up  to  pressure  for 
several  hours.  The  furnace  brick  work  having  been 
heated  to  incandescence  during  operation,  gives  off  a 
radiant  heat  which  is  almost  all  absorbed  by  the  boiler 
rather  than  escaping  up  the  stack  intermixed  with  an 
excess  of  cooling  air.  Radiation  losses  only  occur  a.s 
against  radiation  plus  stack  and  grate  losses  with  the 
sloker. 

Maintenance  FEATtmES  Good  Now  but 
Can  be  Improved 

Commenting  for  a  moment  on  the  maintenance 
features  of  such  a  plant  as  has  been  described  it  is  the 
writer's  belief,  based  on  two  years  operating  experience, 
that  the  furnace  brick  work  in  a  pulverized  fuel  furnace 
will  stand  up  equally  as  well  as  a  stoker  installation,  with 
a  very  great  advantage  in  favor  of  the  former  due  to  the 
elimination  of  all  iron  work  in  the  furnace  or  anywhere 
near  the  high  temperature  zones  of  the  boiler  furnace. 
Regarding  the  maintenance  of  the  pulverizing  plant 
equipment  it  has  not  been  found  that  any  great  amount 
of  maintenance  is  likely  to  be  necessary,  as  all  the  equip- 
ment is  of  the  slow  moving  type  and  many  opportunities 
;ire  afforded  for  applying  the  same  concentration  of 
effort  that  has  been  typical  of  the  'stationary  engineer's 
work  in  improving  equipment  when  defects  or  fast  wear- 
ing parts  are  discovered.  The  pulverizing  machinery 
manufacturers  have  done  a  great  deal  along  this  line, 
but  there  are  still  matters  that  can  be  improved  upon  by 
the  engineer  looking  for  the  least  troublesome  as  well  as 
most  economical  plant  from  a  maintenance  standpoint. 

Powdered  fuel  installations  are  not  feasible  in  every 
location.  The  one  limitation  is  the  size  of  boiler  plant 
to  be  served.  A  plant  of  less  than  2,500  developed  b.h.p. 
on  a  24-hour  operating  basis  should  not  consider  using 
lK)wdered  fuel.  The  amount  of  coal  pulverized  per  day, 
the  cost  of  installation,  and  the  labor  for  operating  the 
preparation  plant,  when  properly  studied,  will  bring 
before  those  interested  the  reasons  therefor. 

In  general,  we  have  found  the  powdered  fuel  methotl 
applied  to  our  furnaces  a  distinctly  advantageous  one. 
Our  firemen  prefer  to  operate  such  equipment  rather 
than  the  stokers  when  it  becomes  a  matter  of  choice.  It 
has  proved  more  economical  as  evidenced  by  the  monthly 
coal  bill.  It  seems  to  form  less  scale  than  in  stoker  fired 
boilers.  There  is  absolutely  no  trouble  from  smoke,  con- 
sequently no  reduction  in  the  ability  of  the  boiler  to 
absorb  heat  due  to  soot  on  the  tubes. 

The  u.se  of  high  sulphur  coal  which  is  so  destructive 


to  boiler  tubes,  breechings,  smoke  stack,  and  all  other 
steel  equipment  found  in  a  boiler  plant  is  much  less 
unsatisfactory  when  in  pulverized  form,  since  the  low 
moisture  content  of  the  prepared  coal  reduces  the  oppor- 
tunity for  attack  from  sulphuric  acid. 

Although  frequently  cautioned  against  explosions,  we 
have  had  no  evidence  that  such  caution  is  necessary.  The 
reason  for  our  freedom  from  such  unpleasant  occur- 
rences is  due  almost  entirely  to  a  proper  care  in  pre- 
venting coal  from  being  dried  too  much  and  pulverized 
to  a  fineness  beyond  that  necessary.  Matters  of  this 
kind  are  in  the  hands  of  the  operating  engineers  and  do 


Comparison  of  Costs  and  Net  Efficiencies 

electric  energy  and  fuel,  consumption  per  ton 
of  coal,  burned 

Pulveriaed 

Fuel  Modern 

.System  Stoker 

Energy  consumed  by  conveyors,  crusher, 

elevators,  dryers,  fans  and  feeders,  .Stokers  and 

kw.-hr 5.73       Blowers,  kw.-hr.  10  94 

Energy  consumed  by  pulverizer,  kw.-hr.  .16.72  

Total  energy,  kw.-hr 22.45  10  94 

Coal  equivalent  at  1.5  lb.  per  kw.-hr.  lb. .        33.68  16.41 

Coal  consumed  in  dryer  furnace,  lb 25 .  66 

Total  coal  and  equivalent,  lb 59 .  34  16  41 

Cost  of  Fuel  Prepakation,  Firing  and  Ash  Disposal 

Labor — coal  preparation. $0   1 43  $0 ,  000 

Labor— Bring 0   112  0   140 

Labor — ash  removal  (in  plant) 0 .  025  0  ,  064 

Dryer  fuel — coal  at  $4.00  per  ton 0  051  0  000 

Electric  energy — coal  per  kw.-hr.  at  1.5  lb.  0,068  0  033 

Maintenance 

Labor  at  $0 .  036 — material  at  $0  020  Labor  at  $0  046 

Manufacturer's  estimate  (Lubricants  at  Material  at  $0  049 

$0.007) 0  063   Lubricants  at  $0  002   0  097 

Total  cost  of  fuel  preparation,  firing,  ash 

disposal  and  maintenance 0 .  462  0  334 

Price  of  coal  as  purchased,  per  ton 4.000  4  000 

Total  cost,  per  ton 4.462  4  334 

Cost  per  ton  of  coal  in  p.  f.  system  over 

modern  stoker 0 .  1 28  

Efficiency 

Actual  gross  efficiency,  per  cent 80.67  76  80 

Net  efficiency  after  all   incidental  costs 

have  been  accounted  for,  per  cent 72.32  70,88 

Difference   in    favor    of    pulverized    fuel 

system,  per  cent 1    44  ...... 


not  benefit  by  highbrow  application  of  theories.  The 
engineer  who  is  careful  of  his  every-day  equipment  and 
keeps  his  plant  free  from  accidents  of  every  nature,  can 
operate  a  pulverized  fuel  plant  successfully  without 
other  assistance  than  his  own  experience. 

Pulverized  Coal  Equipment  at  Oneida 
Street  Station 

In  the  Oneida  Street  plant  the  equipment  and  the 
route  of  the  fuel  through  the  drying  and  pulverizing 
plant  are  in  outline,  about  as  follows:  The  coal  is  de- 
livered to  the  station  by  barge  and  run  over  an  automatic 
scale,  discharged  onto  a  short  belt  conveyor  equipped 
with  magnetic  separator  pulley  for  removal  of  tramp 
iron,  and  then  into  a  Peck  carrier,  which  takes  it  to  the 
green  coal  storage  bunkers,  the  starting  point  of  the 
plant  proper.  From  there  it  is  conveyed  and  elevated 
to  a  Jeffrey  disintegrator  where  it  is  prepared  for 
drying  by  being  crushed,  and  then  discharged  into 
a  small  storage  bin  and  fed  to  the  dryer.  The  dryer  is 
of  a  double  shell  type  and  is  so  arranged  that  the  gases 
exhausted  from  it  are  discharged  through  a  cyclone 
separator  where  coal  dust,  carried  from  the  shell,  is 
reclaimed  and  conveyed  to  the  pulverizers.  The  gases 
■discharged  from  the  separator  are  vented  into  the  smoke 
stack.  The  dried  coal  is  carried  from  the  dryer  dis- 
charge by  a  bucket  elevator  to  the  dry  coal  storage  bins, 
to  which  are  connected  the  pulverizer  feeders.    The  pul- 
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verizers  are  of  the  five-roll  Raymond  type.  Pulverized 
coal  from  the  mill  outlets  is  conveyed  by  screw  convey- 
ors to  the  pulverized  fuel  storage  bins.  Screw  feeders 
take  the  fuel  to  the  air  mixing  chamber  from  where  it 
is  blown  to  the  furnace. 

Comparative  Tests  of  Firing  Systems 

In  order  to  learn  the  relative  operating  costs  and  net 
efficiencies  of  pulverized  coal  and  modem  stoker  firing,  a 
test  of  99  hours'  duration,  495  boiler  hours,  was  run  on 
Nov.  11  to  15.  Complete  data  were  taken  on  the  five 
stoker-fired  Edge  Moor  water  tube  boilers  and  this  com- 
pared with  corresponding  data  on  the  stoker-fired  boilers 
taken  at  another  time,  but  with  the  boilers  maintained 
at  120  per  cent  full  load  in  each  case  to  secure  similar 
conditions.  The  summary  comparison  is  given  in  the 
table  on  page  475. 


Discussion  of  Mr.  Anderson's  Paper 

By  Paul  W.  Thompson 

Technical  Encineer  of  Power  Plants,  Detroit  ESdlson  Company 

There  is  at  the  present  time  a  considerable  difference 
in  opinion  among  engineers  as  to  the  feasibility  of  burn- 
ing pulverized  coal  in  central  generating  stations,  and 
as  to  whether,  taking  all  facts  into  consideration,  the  use 
of  pulverized  fuel  will  result  in  a  net  saving  over  the 
results  obtained  with  modem  stoker  installations.  It  is 
to  be  presumed  that  a  general  comparison  of  any  two 
plants,  one  equipped  with  stokers  and  one  equipped  for 
the  preparation  and  burning  of  pulverized  fuel,  would 
probably  not  give  results  which  could  be  readily  com- 
parable in  determining  the  ultimate  relative  value  of  one 
method  of  burning  fuel  over  the  other  because  of  the 
probable  different  conditions  of  operation  and  the  dif- 
ference in  design,  kind  and  cost  of  fuel,  cost  of  labor,  etc. 

It  is  unnecessary  to  go  into  the  details  of  the  Mil- 
waukee test.  It  is  sufficient  to  say  that  the  test  was 
properly  conducted  and  particular  care  exercised  in 
obtaining  an  accurate  record  of  all  quantities  involved. 
The  water  and  coal  were  weighed  and  the  scales  checked 
for  accuracy  at  frequent  intervals.  All  blow-off  piping 
was  disconnected  from  the  boilers  to  preclude  any  pos- 
sibility of  error  due  to  leakage.  The  boilers  were  sub- 
jected to  regular  normal  operation  except  the  rating  was 
held  at  practically  a  constant  figure,  and  no  special  effort 
was  made  to  obtain  an  efficiency  which  would  not  be 
obtained  under  normal  plant  operation. 

During  the  test  the  writer  availed  himself  of  the 
opportunity  of  watching  carefully  the  boiler  room  oper- 
ation and  also  the  operation  of  the  pulverizing,  drying, 
and  coal  handling  equipment  and  was  very  favorably 
impressed  with  the  installation  from  an  operating  view- 
point. 

The  boiler  room  operation  waa  indeed  much  simpler 
than  is  obtained  with  a  stoker  installation.  The  rate  of 
■teaming  of  the  boiler  is  controlled  by  varying  the 
speed  of  the  feeder  motor  and  adjusting  the  damper  to 
take  care  of  the  different  quantity  of  flue  gas.  It  is 
unnecessary  to  look  Into  the  furnace  at  any  frequent 
interval  aa  is  the  case  when  firing  with  stokers  and 
where  holes  in  the  fire  or  heavy  spots  must  be  corrected. 
In  fact  when  once  the  feeder  speed  is  set  to  give  a  cer- 
tain rate  of  steaming  of  the  boiler  there  seems  to  be  no 
reason  why  this  rating  could  not  be  maintained  con- 
tinuously, as  far  as  the  furnace  is  concerned,  without  it 
being  necessary  to  make  any  changes  whatever.  Varia- 
tions in  the  kind  and  quality  of  fuel  burned  seemed  to 


have  no  effect  on  the  operation  except  that  when  fed 
at  a  constant  quantity,  the  rating  of  the  boiler  varied 
with  the  heating  value  of  the  coal.  At  one  time  during 
the  test  Youghiogheny  was  used,  wh^ch  coal  had  a  higher 
heating  value,  higher  volatile  content,  less  ash  and  less 
sulphur  than  the  mixture  of  Youghiogheny  and  Ken. 
tucky  coal  which  was  used  throughout  the  remainder  of 
the  test. 

Losses  which  are  inherent  in  stoker  practice  such  as, 
breakdowns  in  the  stoker  itself,  breaking  up  clinkers, 
loosening  clinkers,  continually  watching  the  fire  to  main- 
tain correct  and  uniform  thickness,  watching  the  gas 
passes  of  the  boiler  to  see  that  there  are  no  large  sparks 
which  indicate  a  carrying  away  of  combustible,  dump- 
ing and  the  many  other  operations  that  are  necessar>- 
in  stoker  operation,  are  eliminated.  In  other  words, 
eflicient  combustion  is  obtained  at  all  times  without  con- 
tinual supervision  by  an  experienced  operator  and  from 
the  standpoint  of  reliability  of  operation  the  odds  are  in 
favor  of  the  pulverized  fuel.  This  is  an  item  for  serious 
consideration  in  plants  designed  with  4.5  kw.  capacity 
or  more  per  installed  boiler  horse  power,  where  the  los- 
ing of  a  boiler  due  to  stoker  trouble  at  the  time  of  maxi- 
mum load  on  the  station  may  seriously  overload  the 
remaining  boilers  or  make  it  necessary  to  drop  a  portion 
of  the  load  on  the  plant. 

The  handling  of  the  ash  resulting  from  combustion  of 
the  pulverized  fuel  is  a  very  simple  matter  due  to  the 
very  small  quantity  which  is  deposited  in  the  furnace. 
It  is  in  the  form  of  a  very  fine  impalpable  powder  which 
during  the  test  was  removed  twice  each  24  hr.  On 
several  occasions  during  the  first  and  second  day  of  the 
test,  slagging  occurred  in  a  fumace  due  to  not  admitting 
a  sufficient  quantity  of  air.  The  direct  cause  of  this 
was  the  over-anxiousness  on  the  part  of  the  men  con- 
ducting the  test,  to  obtain  a  higher  per  cent  of  CO,  in 
the  flue  gas,  and  the  reduction  in  the  excess  air  per- 
mitted the  furnace  temperature  to  rise  to  a  point  where 
slagging  occurred.  The  removing  of  this  slag  from  the 
bottom  or  floor  of  the  fumace  presented  more  difficulty 
than  is  usually  experienced  in  removing  the  refuse  from 
the  ash  hopper  of  a  stoker  fired  boiler.  This  slag  had  to 
be  broken  up  and  pulled  out  before  it  fused  to  the  brick 
lining  of  the  furnace. 

It  appeared  to  the  writer  that  this  formation  of  slag 
could  have  been  almost  entirely  eliminated  by  a  more 
frequent  inspection  of  the  fioor  of  the  furnace  and  the 
admitting  of  more  air  through  the  openings  in  the  front 
of  the  furnace  if  it  was  found  that  slag  was  beginning 
to  form.  Even  at  times  of  removing  this  slag  it  was  pos- 
sible to  maintain  the  rating  on  the  boiler  by  increasing 
the  coal  feed,  which,  however,  resulted  in  a  decreased 
efficiency  during  this  time  amounting  to  about  45  min. 
in  24  hr.  for  each  boiler.  A  large  portion  of  the  ash 
resulting  from  combustion  is  carried  on  through  the 
passes  of  the  boiler  and  out  of  the  .stack.  Owing  to  the 
fineness  of  this  ash  it  is  apparently  carried  a  consider- 
able distance  even  in  a  moderate  wind  before  being  pre- 
cipitated. Throughout  the  test  there  was  a  moderate  wind 
blowing  probably  l>ctween  4  and  8  m.p.h.  and  the  writer 
waa  unable  to  find  any  noticeable  deposit  in  the  streets. 
Even  at  the  time  of  blowing  the  deposit  of  ash  from  the 
boiler  tubes,  which  waa  done  three  times  a  day,  requiring 
about  20  min.  per  boiler  for  each  blow,  no  noticeable 
precipitation  of  ash  could  be  found  in  the  streets.  At 
no  time  during  the  test  was  there  any  tendency  for  slag 
to  form  on  the  tubes  of  the  boiler. 

Strictly  speaking  there  is  no  such  thing  aa  a  banked 
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boiler  when  using  pulverized  fuel,  since  all  that  is  neces- 
sai-y  when  it  is  desired,  to  cut  out  a  boiler  is  to  shut  off 
the  coal  feed  and  close  all  the  dampers  and  auxiliary  air 
inlets  to  the  furnace.  In  this  way  the  Milwaukee  com- 
pany found  by  test  that  it  is  possible  to  hold  the  boiler 
up  to  pressure  for  about  10  hr.  by  the  radiant  heat 
stored  up  in  the  furnace  and  boiler  setting  which  is 
gradually  absorbed  by  the  boiler. 

The  loss  which  occurs  and  which  can  be  compared  to 
the  banking  loss  in  a  stoker  fired  boiler  is  the  heat  which 
is  radiated  from  the  boiler  and  setting  and  equivalent  in 
amount  to  that  required  to  heat  up  the  boiler  and  setting 
again  to  the  temperature  attained  when  steaming.  In  a 
plant  where  the  ratio  of  boiler  hours  to  boiler  steaming 
hours  averages  43  per  cent  or  greater,  which  corresponds 
to  an  average  daily  plant  load  factor  of  67  per  cent,  the 
saving  resulting  from  the  use  of  pulverized  fuel  is  worth 
considering.  Assuming  0.2  lb.  coal  consumed  per  boiler- 
horsepower  banking  hour  in  a  plant  equipped  with  . 
underfeed  stokers,  this  loss  amounts  to  about  1.5  per 
cent,  which,  in  a  pulverized  fuel  burning  plant,  should 
easily  be  reduced  to  one-half  this  figure,  resulting  in  a 
net  saving  of  0.7  per  cent  on  this  one  item  of  the  bank- 
ing alone. 

Operating  Conditions  During  the  Test 

The  conveying  and  preparation  of  pulverized  fuel 
I>resents  a  somewhat  more  complex  problem,  although 
the  present  equipment  in  the  Oneida  Street  Station  is 
operating  satisfactorily,  and  during  the  test  operated 
without  any  serious  interruptions.  Moisture  in  the  pul- 
verized fuel  caused  by  sweating  on  the  inside  of  the  pul- 
verized fuel  bins  resulted  in  some  feeder  troubles  but 
this  was  only  a  temporary  condition  and  was  overcome  by 
closing  the  windows  just  above  the  bins,  stopping  the  cold 
air  from  blowing  directly  on  them.  One  of  the  feeder 
pipes  between  the  bin  and  the  furnace  became  partially 
plugged  up  due  to  a  paper  composition  gasket  becom- 
ing lodged  in  the  pipe  just  above  the  burner.  The  boiler 
on  which  this  occurred  was  operated  for  at  least  24  hr. 
at  the  desired  rating  by  increasing  the  feeder  speed  on 
the  other  burner  until  the  trouble  was  located  and 
removed.  During  this  period  the  efficiency  of  combus- 
tion was  undoubtedly  below  the  average  as  the  eoal 
which  did  come  through  the  plugged  feeder  was  not  fed 
in  with  the  correct  quantity  of  air  due  to  the  obstruc- 
tion in  the  feeder  pipe.  No  trouble  was  experienced 
with  the  dryer  or  pulverizing  mills  at  any  time  during 
the  test. 

The  writer  does  not  believe  that  under  test  conditions 
over  a  period  of  constant  boiler  rating  the  efficiency 
obtained  with  the  use  of  pulverized  fuel  will  exceed  that 
which  has  been  obtained  from  the  best  stoker  practice 
under  similar  operating  conditions.  However,  under 
normal  operation  it  is  believed  that  the  elimination  of 
the  many  variable  conditions  entering  into  stoker  opera- 
tion will  result  in  higher  efficiency  for  the  pulverized 
fuel  installation.  Overall  efficiencies  of  boiler,  furnace, 
and  grate  as  high  as  82  or  83  per  cent,  have  been 
obtained  on  test  with  stoker  fired  boilers  but  normal 
operation  day  in  and  day  out  seldom  exceeds  76  per  cent 
in  the  very  best  practice  where  highly  skilled  help  is 
employed  in  supervising  the  boiler  room  operation.  The 
gross  overall  efficiency  of  boiler  and  furnace  of  70.6  per 
cent  as  obtained  from  the  results  of  this  test  would 
unquestionably  have  been  higher  had  the  boiler  been 
(leaned  prior  to  the  test.  As  a  matter  of  fact  each 
boiler  had  been  in  operation  prior  to  the  test  approxi- 


mately 600  hr.  since  being  entirely  cleaned,  including 
approximately  300  hr.  on  three  of  the  boilers  since 
cleaning  the  first  four  rows. 

Inasmuch  as  the  boiler  feed  water  consisted  of 
approximately  90  per  cent  untreated  water,  the  scale 
formation  in  the  tubes  would  tend  to  give  a  lower 
efficiency  than  would  have  been  obtained  with  clean 
boilers.  At  the  time  of  writing  this  paper  it  has  not 
been  possible  to  open  up  the  boilers  and  ascertain  the 
exact  amount  of  scale  on  the  tubes. 

Certainly  the  results  obtained  in  the  pulverized  fuel 
burning  plant  as  a  whole,  where  the  equipment  was 
installed  and  made  to  fit  into  ah  old  plant  originally 
equipped  with  Jones  stokers,  are  encouraging  enough  to 
warrant  serious  consideration  of  the  use  of  this  kind  of 
fuel  in  stations  to  be  built  in  the  future.  There  are 
many  improvements  which  can  be  made  in  the  design  of 
a  new  plant,  especially  in  the  design  of  furnace,  location 
of  drying  and  coal  pulverizing  equipment,  method  of  coal 
handling,  drying  and  pulverizing,  method  of  ash  hand- 
ling, slag  prevention,  possibility  of  using  waste  ga.ses 
for  the  drying  of  fuel — all  of  which  will  have  an  effect 
on  the  efficiency  which  may  ultimately  be  obtained.  The 
application  of  pulverized  fuel  to  central  generating  sta- 
tions has  been  in  use  to  a  very  limited  extent  for  several 
years,  but  there  still  remains  much  experimental  work 
to  be  done  before  we  can  hope  to  exhaust  all  the  possi- 
bilities for  increased  efficiency,  and  bring  it  to  as  high 
a  state  of  development  as  is  the  stoker  at  the  present 
time. 

New  Fastening  for  Pole  Attachments 

ANEW  fastening  for  car  stop  signs,  conduits  or  other 
fittings  which  require  attaching  to  tubular  steel  or 
concrete  poles  has  been  placed  on  the  market  by  the 
Bush  Electric  Company,  Cleveland,  Ohio.  Accompany- 
ing illustrations  show  how  the  fastening  is  applied.  It 
consists  of  a  band  placed  around  the  pole,  drawn  through 
a  seating  clip  and  clamped  in  such  a  manner  as  to  hold 
the  sign  or  conduit  firmly  against  the  pole.  This  tight- 
ening is  made  of  a  cinching  tool  which  ijiay  be  set  at 
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CAR  STOP  SIGN  APPLIED  TO  POLE,  AND  METHOD 
OF  fastening 

any  point  on  the  loose  end  of  the  band  to  give  the  desired 
tension.  After  the  cinching  tool  has  been  brought 
around  against  the  pole,  the  loose  end  of  the  band  is 
fastened  by  bending  over  the  fastening  lugs. 

The  principal  advantage  claimed  for  this  fastening  is 
that  it  will  fit  any  pole,  regardless  of  size,  including 
tubular  steel  poles  which  are  built  in  sections,  the  diam- 
eter decreasing  towards  the  top,  and  concrete  poles 
which  are  tapered  from  the  ground  up.  The  same 
equipment  may  be  used  on  all  sizes  and  shapes  of  poles 
and  the  bands  can  be  carried  in  rolls  and  cut  off  to  any 
desired  length.  All  parts  are  weatherproofed  to  prevent 
rusting. 
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Revised  Schedules  Bring  Gain 

The  International  Railway  of  Buffalo  Is  Givingr  Better  Service  with  Fewer  Car-Miles- 
The  Methods  of  Determining  the  Number  of  Cars  Required  and  of 
Drafting  the  Time-tables  Are  Described 


THE  tables  in  the 
accompanying  panel 
show  what  wa§  done  by 
the  International  Railway  in 
one  year  by  adjusting  ser- 
vice to  traffic.  During  the 
war  the*  heavy  demands  on 
the  system  for  the  transpor- 
tation of  war-workers,  added 
to  the  severe  cold  and  storms 
experienced  during  the  win- 
ter  1916-17.  affected  the 
operation  adversely,  and 
there  was  considerable  criti- 
cism of  the  schedules  in  con- 
sequence. This  led  the  com- 
pany to  make  an  extended 
review  of  the  entire  subject 
of  the  make-up  of  its  time- 
tables. 

In  this  study  a  special 
effort  was  made  to  adjust  the 

service  to  the  actual  traffic  demands.  As. will  be  ex- 
plained later,  certain  notable  savings  in  car  miles  and 
car  hours  were  made  principally  in  turnbacks,  although 
few  or  no  changes  were  made  in  the  downtown  dis- 
trict except  in  some  cases  to  add  cars.  There  was  also 
some  re-routing.  By  these  changes,  during  the  first  nine 
months  of  IDUt,  under  the  new  schedule,  the  passenger 
revenue  was  increased  more  than  a  million  doUar.s, 
while  by  a  coincidence  the  car  hours  were  just  one  less. 
The  figures  for  the  twelve  months  are  of  a  like  nature. 

In  explanation  of  these  changes  in  schedules 
it  should  be  said  that  the  company  exerted 
every  effort  to  keep  the  cars  on  time,  the 
theory  being  that  a  5-minute  schedule  well 
maintained  is  more  satisfactory  to  the  public 
than  a  4-minute  schedule  not  kept  up.  The 
improvement  in  service  thus  effected  was  gen- 
erally acknowledged  in  the  public  press,  and 
the  mayor  as  late  as  July  17,  1919,  expressed 
the  opinion  that  the  company  was  giving 
"super  service."  It  should  be  added  that  the 
figures  given  are  those  of  the  company  as  a 
whole  and  that  the  same  fare  was  charged  on 
the  city  linc.M  during  both  periods.  On  the 
interurban  lines,  by  order  of  the  Public  Ser- 
vice Commission,  an  increased  fare  was  col- 
lected, beginning  May  1,  1919.  The  toUl  addi- 
tional revenue  thus  collected  was  $206,379,  but 
this  amount  of  money  is  not  included  in  the 
passenger  revenue  totals  for  the  year,  as  given 
in  the  tables  on  this  page. 

It  is  the  purpose  of  this  article  to  describe 
the  way  in  which  the  investigation  was  con- 
ducted, and  how  the  time-tables  were  prepared. 
The  work  was  undertaken  by  John  O.  Weigel, 
general  superintendent  of  transportation.  Mr. 
Weigel  came  to  the  International  Railway  from 


Statement  of  Operations, 

International  Railway 

For  Calender  Y««r 

Passenger  revenue 

Car-hours 

Receipts  per  car-hour.. . 

Car-miles .... 

Receipts  per  car  mile. . . . 
Speed  in  miles  per  hour. 

1919        .         1918 

$8,970,689    $7,167,371 

2.442,434       2,284,352 

$3 .67             $3  13 

22.355,365     20,655.019 

$0  401           $0  347 

9  1                 9  1 

Passenger  revenue 

For  Nine  Month.  Ended 
September  30 

1919                    1918 

$6,694,808     $5,689,744 

1.833.314       1.833,315 

$3.65             $3   10 

1'6. 739,825     16,582,453 

$0,400           $0,343 

9.1                 9.0 

Receipts  per  car-hour.. . 

Receipts  per  car-mile. .  . 
Speed  in  miles  per  hour. 

the  Brooklyn  Rapid  Transit 
Company,  where  he  had  had 
charge  of  the  construction  of 
time-tables. 

The  first  step  was  to  take 
a  traffic  count  at  certain 
strategic  points  on  each  line. 
These  counts  were  taken 
by  checkers,  of  whom  only  a 
small  number  was  required, 
because  they  would  go  from 
line  to  line  and  would  check 
only  at  the  times  when  a 
preliminary  investigation 
a  higher  transporta  tiun 
official  indicated  that  a  check 
was  necessary.  The  blanks 
used  gave  the  car  number, 
time,  headway,  number 
passengers  passing  the  poi:... 
and  weather.  As  a  rule,  the 
points  selected  for  such 
counts  were  half  or  two-thirds  of  the  way  out  from  the 
center  of  the  city,  where  there  were  cro.ss-overs,  so  tt 
cars  could  be  turned  back.  Most  of  the  changes  in  i 
time-tables  were  made  in  the  non-rush  hours. 

A  typical   record   passenger  count   is  shown    in   t' 
forms  below.     From  the  conclusions  indicated  by  thi 
counts  the  time-table  was  made  up. 

Several  fundamental  principles  were  recognized  in] 
the  time  tables  thus  drafted.  The  first  of  these  was  that 
if  possible  at  least  every  other  car  would  be  run  throuj'i' 
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UPPER  PORTIONS  OF  CAR-RUN  SHEET  AND  CREW-RUN  SHEET,  ELMWOOD  AVENUE  DINE 


to  the  end  of  the  line.  A  second  principle  was  that  every 
effort  should  be  made  to  keep  the  headway  regular.  A 
third  was  to  run  at  least  as  many  cars,  if  not  more, 
during  the  rush  hour  and  in  the  downtown  district. 

The  second  step  in  the  preparation  of  the  time  was 
'  e  drafting  of  the  "headway  layout  sheet."    The  upper 

;rt  of  such  a  sheet,  for  the  Elmwood  Avenue  line,  is 
Kiven  in  an  accompanying  form,  in  which  the  time  points 
from  north  to  south  are  Hinman  Ave.,  Forest,  Terrace 
and  Franklin  and  New  York  Central.  As  will  be  seen, 
cars  are  started  south  from  the  carhouse  at  Forest  Ave. 
on  this  schedule  as  early  as  4:51  a.  m.,  but  do  not  begin 
running  from  Hinman  Ave.,  the  north  end  of  the  line 
until  5:57  a.  m.  From  6.32  to  8:10  practically  every 
car  going  south  starts  from  the  outer  end  of  the  line 
at  Hinman  Ave.,  but  after  that  time  only  every  other 
car  starts  from  the  outer  end  of  the  line.  In  the  same 
•  way,  during  the  non-rush  hours,  only  every  other  car 
goes  as  far  south  as  New  York  Central. 

From  this  layout  sheet,  the  car  runs  are  compiled,  as 
shown  in  the  upper  part  of  the  car-run  sheet  for  the 
same  line,  and  from  the  car-run  sheet  the  crew-run 
sheet  is  compiled.  In  the  crew-run  sheet  shown  all 
of  the  runs  are  either  one-piece  or  two-piece  runs. 
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THIS  CHART  SHOWS  THH  BETTER  RECORDS  PER  CAR-HOUR  DURING  1919  AND  ATTRIBUTABLE,  IN  THB  OPINION 
K  OF  THE  MANAGEMENT,  LARGELY  TO  MORE  CAREFUL  SCHEDULE  MAKING 
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Contrary  to  the  conditions  on  some  properties,  Sun- 
day is  a  day  of  light  traffic.  This  fact  is  emphasized  in 
the  chart  of  car  miles,  car  hours  and  receipts  for  the 
first  two  quarters  of  the  last  three  years,  in  which  the 
weekly  peaks  represent  Saturdays  and  the  weekly  valleys 
represent  Sundays. 

While  much  was  done  in  the  way  of  schedule  adjust- 
ment to  secure  the  results  shown  in  this  chart  some  re- 
routing was  also  done  on  the  downtown  lines.  This 
relieved  the  congestion  during  the  rush  periods  on 
Main  Street  and  also  made  quite  a  material  saving  in 
car  hours  per  mile. 

The  number  of  cars  required  to  operate  the  schedule 
in  force  during  January,  1920,  was: 

During  the  morning  rush  period 584 

During  mid-day   303 

Daring  the  afternoon  rush  period 692 


New  Ticket  for  Zone  System 

Connecticut  Company  Adopts  New  Method  to 

Facilitate  Unloading  at  Termini  of 

Heavy  Interurban  Runs 

IN  ORDER  to  facilitate  unloading  at  the  end  of  heavy 
interurban  runs,  the  Connecticut  Company  is  inaugu- 
rating on  Sunday,  March  7,  a  new  method  of  zone  fare 
collections  for  all  passengers  who  go  through  to  the 
terminus.  This  is  being  applied  to  two  lines  at  first— 
the  Hartford-South  Manchester  and  the  New  Haven- 
Waterbury.  One  of  the  tickets  used  under  the  new 
method  is  shown  in  the  accompanying  cut. 

Ab  previously  described  In  these  columns,  under  the 
present  zone  system  of  the  Connecticut  Company  each 
passenger  is  given  a  "zone  check"  by  the  motorman  as 
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NEW    TICKETT   FOR   ZONB   FARB  COLL.BCTION   ON    INTBR- 
URBAN   L.mBS 

the  former  boards  the  car;  the  fare  deposited  in  the 
fare  box  is  then  calculated  by  the  passenger  and  con- 
ductor from  this  zone  check.  This  system  has  worked 
well  in  general,  but  at  the  termini  of  heavy  interurban 
runs  there  has  been  some  delay  in  unloading  the  usual 
large  number  of  passengers  at  the  one  point,  owing  to 
the  time  consumed  in  making  change  and  collecting 
from  passengers  coming  from  so  many  different  zones. 
Under  the  new  scheme,  the  same  method  of  fare  pay- 
ment is  followed  for  all  passengers  getting  off  l)efnre 
the  terminal  zone  is  reached.  But  for  those  going 
through  to  the  terminus,  the  conductor  will  collect  fare 
and  give  receipt  en  route,  or  under  a  "pay  within"  plan. 
Fare  is  calculated  on  the  same  basis  as  before  and 
figured  from  the  zone  check  the  passenger  holds.  Then, 
if  the  fare  is  16  cents,  the  conductor  tears  the  ticket  on 
the  line  between  16  cents  and  18  cents  in  the  central 
line  of  figures,  punches  the  date  in  the  body  of  the 
"Passenger  Cash  Receipt"  attached.  This  is  handed  to 
ilM  passenger  and  is  to  be  deposited  by  him  in  the 
receipt  box  as  he  leaves  the  car  at  the  terminus.  The 
other  portion  of  the  receipt  is  turned  in  by  the  con- 


ductor with  his  other  daily  records  and  shows,  in 
red,  at  the  lowest  right  hand  figure  the  fare  he  has 
collected  on  each  ticket. 

As  seen,  this  method  does  not  preclude  the  payment 
of  zone  fares  according  to  present  practice  in  case  the 
conductor  has  not  collected  from  all  passengers,  but  is 
merely  a  means  to  facilitate  the  unloading  of  cars  at 
the  termini. 


Closed  System  of  Turbo-Alternator 
Ventilation 

iN  AN  article  in  the  current  issue  of  the  General  Elec- 
tric Review,  George  Monson  gives  valuable  informa- 
tion on  turbo-generator  cooling.  He  points  out  the  im- 
portance of  sending  clean  air  through  the  ventilating 
ducts  because  the  volume  required  is  so  great  that  even 
a  small  amount  of  dust  in  a  unit  of  volume  may 
seriously  clog  up  the  spaces.  For  example,  some  con- 
ception of  the  magnitude  of  the  quantities  involved  may 
be  had  from  the  fact  that  a  30,000-kw.  machine 
requires  approximately  6,000,000  lb.  (81,000,000  cu.ft.) 
of  ventilating  air  in  a  20-hr.  run. 

The  closed  air  circuit  system  of  ventilation  oflfers 
certain  advantages  in  insuring  cool  clean  air.  It 
operates  in  the  following  manner:  The  air  enters  the 
rectifier  cooling  chamber  directly  after  leaving  the  gen- 
erator. This  chamber  contains  the  water  sprays  which 
produce  the  cooling  action.  It  then  flows  to  the  speed- 
reducing  chamber  where  the  water  particles  are  segre- 
gated from  the  air  flow,  then  through  an  eliminator 
chamber  where  the  last  vestige  of  water  is  removed 
from  the  air  before  it  re-enters  the  generator.  This 
system  uses  the  same  air  continuously,  and  can  be  made 
to  occupy  a  relatively  small  and  compact  space  as  com- 
pared with  the  present  system. 

The  foundation  directly  under  the  generator  is 
usually  provided  with  a  space  which  is  occupied  by  the 
inlet  and  outlet  airduct  pipes.  This  space  can  be 
utilized  to  advantage  for  mounting  the  air  rectifier. 
The  cumbersome  station  ventilating  ducts,  including  the 
room  occupied  by  the  air  washing  apparatus,  will  be 
eliminated,  thereby  simplifying  the  station  construction 
con.siderably  and  saving  space. 

The  air  washer  is  used  for  cleaning  and  cooling  the 
incoming  air.  By  using  the  same  air  continually,  and 
without  any  possible  way  for  it  to  mix  with  impurities, 
the  problem  of  cleaning  is  eliminated. 


Engineering  in  Canada 

In  his  inaugural  addres.s.  delivered  on  taking  the 
chair  of  the  Toronto  branch  of  the  Engineering  Insti- 
tute of  Canada,  R.  O.  Wynne-Roberts  discussed  "A 
generation  of  engineering  in  Canada."  In  connection 
with  the  electric  railways  of  Canada,  he  said  that  the 
first  ones  were  built  in  1890  from  Windsor  to  Walker- 
ville.  and  from  St.  Catherines  to  Thorold.  but  there 
may  also  have  been  a  short  exhibition  line  in  Toronto 
at  that  time.  These  were  followed  by  four  miles  each 
at  Victoria  and  Vancouver  and  short  lengths  in  one  or 
two  other  cities.  Oflkial  annual  statistics  in  this  field 
were  compiled  beginning  with  1901,  when  the  electric 
railway  mileage  in  operation  in  Canada  was  674.  It  is 
now  2,800.  The  capital  invested  is  about  1170,000,000 
and  approximately  500,000,000  passengers  are  carried 
annually. 
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New  Power  Supply  for  the  St.  Paul 

Water  Power  Plants  at  Long  Lake  and  Snoqualmie 

Falls  Supply  Electrical  Energy  at  100,000  Volts 

to  Eight  Motor-Generator  Substations 

THE  formal  inauguration  of  electric  service  on  the 
coast  division  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad  was  scheduled  for  March  5,  the  day  on  which 
this  issue  of  the  Electric  Railway  Journal  goes  to 
press.  An  account  of  the  inauguration  will  be  given  in 
a  later  issue.  Readers  of  the  paper  are  familiar  with 
the  details  of  the  line  and  the  locomotives  from  the  sev- 
eral articles  which  have  appeared  in  it  during  the  past 
three  years.  Two  pictures  of  one  of  the  substations 
have  just  come  to  hand  and  are  reproduced  herewith. 
They  were  furnished  by  the  General  Electric  Company. 
An  outline  map  of  the  line  is  reproduced  from  the 
Januarj',  1920,  issue  of  the  Electric  Journal,  from  which 
a  part  of  the  following  information  is  abstracted: 

The  electrification  of  the 
coast  division  adds  207.4 
miles  to  the  440  previously 
electrified  in  Montana  on  the 
Rocky  Mountain  and  Mis- 
.soula  divisions,  and  it  ex- 
tends from  Othello  in  cen- 
tral Washington  to  the  .shop.s 
in  Tacoma  at  the  Puget 
Sound  end.  There  is  still  a 
212-mile  gap  between  the 
Montana  and  Washington 
sections  to  be  electrified. 

All  of  the  energy  used  on 
the    new    electrification     is 

developed  from  water  power,  by  the  Washington  Water 
Power  Company  and  the  Puget  Sound  Traction,  Light 
&  Power  Company,  through  an  organization  known  as 
the  Intermountain  Power  Company.  The  Long  Lake 
plant  of  the  Washington  Company  and  the  Snoqualmie 
plant  of  the  Puget  Sound  Company  are  the  chief  sources 
of  power.  This  is  delivered  at  100,000  volts  along  the 
railroad's  right-of-way,  to  eight  substations  as  indicated 
by  triangles  on  the  map. 

The  contract  between  the  Intermountain  Power  Com- 
pany and  the  Chicago,  Milwaukee  &  St.  Paul  Railroad 
specifies  that  the  total  demand  of  the  railway  company 
must  "ot  exceed  a  stated  amount  when  integrated  over 


a  period  of  five  minutes,  and  that  tjie  power  payment 
be  based  upon  this  amount,  with  a  maximum  load  fac- 
tor of  60  per  cent.  For  instance,  if  the  denominated 
maximum  i.s  10,000  kw.,  the  railway  company  will  pay 
for  6,000  kw.  integrated  over  the  month,  whether  this 
amount  is  used  or  not,  and  for  amounts  in  excess  of 
6.000  kw.,  will  pay  at  the  same  rate  per  kilowatt-hour. 
This  requirement  gives  the  railway  company  the  bene- 
fits in  cost  of  power  generation  that  accrue  because  of 
high  load  factor.  In  order  to  meet  the  conditions  of  the 
contract  it  becomes  necessary  to  totalize  at  every  instant 
the  whole  load  being  taken  into  the  railway  system  at 
the  substations  located  at  Taunton,  Cedar  Falls,  Renton 
and  eventually  Tacoma.  This  load  must  be  totaHzed 
in  such  manner  that  it  can  be  measured  .by  a  maximum 
demand  meter  with  a  five-minute  interval,  as  well  as 
indicated  and  recorded.  Also,  in  order  to  prevent  the 
peaks  of  load  usual  to  railway  service  from  penalizing 
the  road  in  additional  power  cost,  the  voltage  generated 
at  the  substations  is  reduced  automatically   when  the 


MAP   OF   part    of   C,    M.    &   ST.    P.    R.R.    SHOWING   NEWLY    EI.ECTRIFIED  SECTION 

total  load  reaches  such  proportions  that  the  nominated 
maximum  demand  is  in  danger  of  being  exceeded.  The 
result  is  a  smoothing  out  of  the  load  curve  of  the  sys- 
tem by  slowing  down  trains  during  the  peak  and  spread- 
ing some  of  this  load  over  the  valleys  of  the  curve. 

Equipment  for  the  substations  is  being  supplied  by 
the  Westinghouse  Electric  &  Manufacturing  Company 
and  the  General  Electric  Company.  Each  of  these  com- 
panies has  taken  special  precautions  to  guard  against 
the  occurrence  of  flash-overs  on  the  direct-current  gene- 
rators at  times  of  short-circuit  on  the  3,000-volt  sys- 
tem. The  substations  whose  equipment  is  supplied  by 
the  General  Electric  Company  are  provided  with  high- 
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speed  circuit  breakers  with  a  view  to  opening  the  cir- 
cuit before  the  current  has  had  opportunity  to  build 
up.  The  machines  furnished  by  the  Westinghouse  Com- 
pany are  protected  by  the  "flash  suppressor,"  a  device 
developed  especially  for  this  electrification. 


Powdered  Coal  Plant  at  Seattle 

Following  Extensive  Experiments  the  Paget  Sound 

Company  Installed  4,100-b.-hp.  Plant  —  Well 

Arranged  Equipment  Increases  Economy 

and  Efficiency 

THE  Puget  Sound  Traction,  Light  &  Power  Com- 
pany, Seattle,  Wash.,  installed  in  one  of  its  boiler 
plants,  used  for  steam  heating  purposes,  a  complete 
equipment  for  burning  pulverized  coal,  following  the 
experiments  described  in  the  issue  of  the  Electric 
Railway  Journal  for  May  19,  1917.  Fuel  oil  was 
previously  burned  in  this  plant,  but  the  presence  of  a 
225,000-ton  culm  heap  near  by,  and  the  possibility  of 
effecting  considerable  economy  by  utilizing  it,  induced 
the  company  to  install  a  pulverizing  and  drying  plant. 
The  culm  is  from  Washington  lignite  coal  which  has  a 
fuel  value  of  about  9,000  B.t.u.  with  18  per  cent  mois- 
ture and  16  per  cent  ash.  The  culm  itself  contains 
7,300  B.t.u.  with  moisture  of  25  per  cent,  volatile  mat- 
ter 28  per  cent,  fixed  carbon  26  per  cent  and  ash  20 
per  cent.  It  costs  $1.80  per  ton  f.o.b.  the  raw-coal 
bunkers. 

Briefly  the  equipment  may  be  divided  into  several 
parts,  namely,  that  for  handling  raw  coal,  that  for  dry- 
ing, that  for  pulverizing,  that  for  burning  and  that  for 
handling  the  ashes. 

There  are  three  wooden  raw-coal  bunkers,  lined  with 
galvanized  iron,  of  a  total  capacity  of  '725  tons.  The 
raw  coal  passes  first  through  a  gate  and  an  auxiliary 
hopper  ^provided  to  prevent  clogging)  to  a  Mead-Mor- 
riaon  crusher,  next  by  way  of  a  belt  conveyor  to  a 
bucket  elevator,  thence  to  a  raw-coal  flight  conveyor, 
which  distributes  it  over  the  bin  provided  for  raw 
crushed  coal.  The  capacity  of  the  plant  to  this  point 
is  76  tons  per  hour. 

The  326-ton  crushed  coal  bunker  is  of  reinforced 
concrete.  It  branches  into  two  hoppers  with  10  in.  x 
6  ft.  discharge  openings  in  the  bottom.  From  these 
SO-in.  apron  feeders  convey  the  coal  to  dryers  through 
10-in.  pipes,  so  arranged  that  either  or  both  of  the  two 
dryers  can  be  u.sed.  In  these  pipes  are  lines  of  pad- 
dles, motor-driven,  to  insure  continuous  flow.  One 
horsepower  is  required  for  the  set  of  paddles  in  each 
pipe. 

The  two  dryers  are  of  the  indirect-fired  rotary  type, 
one  of  7  tons  and  the  other  10  tons  capacity  per  hour. 
Induced  draft  for  these  is  provided  by  two  Sirocco  fans, 
each  driven  by  a  Terry  steam  turbine.  These  fans 
discharge  through  cyclone  separator  heads.  The  dryers 
discharge  into  a  dry-coal  elevator,  through  magnetic 
separators  which  take  out  iron  scrap.  Thence  the  coal 
is  distributed  by  means  of  a  12-in.  screw  conveyor  over 
a  dry  coal  bin  through  eight  steel  extension  spouts.  The 
dry-coal  bunker  is  of  reinforced  concrete,  with  a  total 
capacity  of  160  tons.     It  is  divided  into  four  hoppers. 

The  pulverizing  mill  equipment  comprises  four  Fuller- 
Lehigh  42-in.  mills  and  one  Raymond  mill,  the  total 
capacity  being  16  tons  per  hour.  Each  mill  requires  a 
7^hp.  motor.    From  the  mills  the  spouts  lead  to  a  12-in. 


screw  conveyor  and  the  powdered  coal  passes  over  an 
elevator  to  another  12-in.  screw  conveyor,  leading  to  the 
bins  above  the  boilers. 

No  cyclone  separators  or  dust  collectors  are  used  with 
the  Fuller  mills,  but  the  excess  air  is  removed  by  a  small 
induced  draft  fan,  and  is  fed  directly  to  the  furnace. 
From  the  Raymond  mill  a  large  exhaust  fan.  driven  by 
a  30-hp.  motor,  drives  the  air  through  a  cyclone  separ- 
ator, from  which  the  discharge  leads  to  the  above  men- 
tioned screw  conveyor.  There  is  also  a  small  pressure 
relief  fan  connected  to  the  separator  to  prevent  accumu- 
lation of  pressure. 

As  previously  mentioned,  a  screw  conveyor  leads  to 
the  bins  over  the  boilers,  and  across  this  are  four  12- 
in.  conveyors,  each  driven  by  a  5-hp.  motor,  feeding  a 
bin  of  16  tons  capacity.  Connecting  with  the  bins  are 
twenty-two  screw-conveyor  feeders.  After  experiments 
with  .several  types  of  feeder,  it  was  found  that  for  the 
local  conditions  the  Santmyer  feeder  was  best  and  this 
is  now  used  throughout. 

Air  for  the  feeders  comes  from  two  50.000-cu.ft.  Sir- 
occo fans  and  two  3,000-cu.ft.  Sturtevant  fans,  the  lat- 
ter being  used  for  individual  feeders.  The  feeders  are 
driven  by  li-hp.  Crocker-Wheeler  motors. 

The  burners  are  especially  designed  elbows  with  three 
openings,  one  for  the  fuel,  a  smaller  one  for  the  air 
feed  and  a  third  for  the  discharge. 

In  adapting  the  boilers  for  the  new  fuel-  supply, 
Dutch  ovens  were  added  so  as  to  give  ample  combus- 
tion chamber  .space.  Ash  crushers  were  installed  also 
and  a  drag-chain  conveyor  was  provided  to  transfer  the 
ashes  to  an  elevator  which  raises  them  to  the  ash  bin. 

The  culm  is  loaded  at  the  mines  directly  into  coal 
cars  by  means  of  a  Bagley  scraper.  It  is  delivered  to 
the  storage  bunkers  at  night,  two  additional  men  being 
furnished  to  help  the  train  crew  in  unloading  the  cars. 
One  man  takes  care  of  the  raw  coal  equipment,  coal 
being  transferred  from  the  storage  bunkers  to  the 
crushed  coal  bunkers  suflScient  for  the  twenty-four-hour 
run  during  an  eight-hour  shift.  One  man  looks  after 
the  feeders  supplying  the  dryers  which,  owing  to  the 
higher  temperatures  of  the  discharge,  tend  to  clog  up. 
Another  man  operates  the  drjers  and  mills.  He  has  an 
assistant  to  look  after  the  distribution  of  the  dry  coal 
and  pulverized  coal  in  the  bunkers  above. 

Both  mills  and  dryers  are  operated  continuously. 
Pulverized  coal  is  used  as  a  fuel  for  drying,  approxi- 
mately one  ton  of  pulverized  coal  being  burned  to  dry 
twenty  tons  of  raw  coal. 

The  water  tender  takes  care  of  feeders,  which  are 
regulated  by  controllers  located  on  the  boiler  room  floor. 
The  machinery  is  kept  in  operating  condition  by  an 
oiler.  Two  helpers  keep  the  tubes  clean  by  operating 
the  soot  blowers  and  a  special  steam  jet  inserted  through 
the  front  of  the  setting.  This  operation  is  performed 
at  4-hour  intervals.  In  addition  to  this  the  men  also 
blow  down  the  tubes. 

Three  additional  helpers  remove  the  ashes  from  the 
dryer  settings,  clean  the  combustion  chambers  when 
nece8sar>'  and  remove  the  ash  deposits  back  of  the 
bridge  wall  at  regular  intervals.  This  deposit  is  wetted 
down  in  the  setting  to  facilitate  handling  and  to  avoid 
spreading  of  the  dust.  One  cleaning  a  week  is  sufllicient 
to  take  care  of  this  deposit.  The  slag  accumulating  on 
the  sides  of  the  combustion  chamber  is  removed  at  in- 
tervals var>ing  from  six  to  ten  weeks. 

The  aah  falling  into  the  pit  below  is  removed  with 
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long  rakes.  The  ashmen  look  after  this  work,  while 
the  third  operates  the  drag  chain  and  ash  elevator  and 
feeds  the  ash  crusher.  The  ash  in  the  pit  consists  of 
slag  and  powdered  dust.  The  slag  is  pulled  out  near 
the  door  and  cooled  off  with  a  stream  of  water.  When 
sufficiently  cool,  it  is  pulled  out  under  the  runway  in 
front  of  the  ash  pit  where  it  is  again  drenched  to  speed 
up  the  cooling,  after  which  it  is  fed  to  the  crusher. 

The  above  information  is  taken  from  an  article  in  the 
Stone  &  Webster  Journal,  where  additional  details  can 
be  found. 


Association  News 


Mr.  Henry  to  Head  Washington  Office 

WV.  HILL  has  resigned  as  manager  of  the  Wash- 
.ington  office  to  resume  his  duties  as  manager 
of  the  California  Electric  Railway  Association,  and 
Charles  L.  Henry,  president  Indianapolis  &  Cincinnati 
Traction  Company,  Indianapolis,  Ind.,  and  chairman 
of  the  committee  on  national  relations  will  take  over 
the  active  supervision  of  the  affairs  of  that  office. 
The  office  will  be  open  continuously  and  all  communi- 
cations pertaining  to  matters  of  federal  legislation, 
the  Interstate  Commerce  Commission,  or  other  federal 
departments  or  bureaus,  addressed  to  Charles  L. 
Henry,  chairman  committee  on  national  relations, 
American  Electric  Railway  Association,  950  Munsey 
Building,  Washington,  D.  C,  will  receive  prompt 
attention. 

The  Washington  office  is  equipped  to  act  as  agent 
before  the  Interstate  Commerce  Commission  for  com- 
panies requiring  this  service  and  such  companies  as 
are  not  so  represented  or  who  desire  to  make  a  change 
in    their   present    arrangement   should    communicate 
with  Mr.  Henry  at  Washington  for  the  necessary  author- 
ization   blanks.      There    will    be   no    charge    for    the 
performance  of  this  service  other  than  a  documentary 
tax  of  25  cents  required  by  the  government  and  cost 
of  telegrams  or  other  unusual  service  involved. 
Executives  and  others  connected  with  member  com- 
'     panics  having  business  in  Washington  are  urged  by 
I     Secretary  Burritt  to  make    the    Association's    rooms 
their  headquarters.. 


Information  Bureau  Activities 

DURING  February  the  following  very  considerable 
group  of  special  reports  and  compilations  was  pre- 
pared by  the  association  information  bureau  under  the 
direction  of  its  special  engineer,  J.  W.  Welsh: 

Typical  Exhibits  of  Electric  Railways  Used  in  Settle- 
ments of  Wages  and  Working  Conditions:  This  is  an  out- 
line of  a  typical  wage  arbitration  case,  showing  the  essential 
elements,  a  brief  statement  of  arguments  and  a  number  of 
actual  exhibits  used  by  member  companies  recently  in  the 
presentation  of  such  cases. 

Confidential  Information  Concerning  Wages  of  Traininen: 
Supplement  No.  1  to  bulletin  No.  122,  dated  March  1,  1920. 
This  supplement  follows  the  plan  of  the  original  bulletin, 
fihowing  the  name  of  the  company,  miles  of  track,  wage 
rates  for  each  period  of  service  and  the  dates  of  establish- 
ment and  expiration  of  the  scale. 

Practice  of  Electric  Railway  Companies  in  Adjusting  With 
Shipper  Shrinkage  in  Coal  Received  by  Boat  or  Rail:    In 


response  to  a  request  by  a  member  company,  a  question- 
naire was  sent  to  a  limited  number  of  companies  to  deter- 
mine their  practice  in  allowing  for  shrinkage  in  the  weight 
of  coal  as  shown  by  bill  of  lading  and  as  actually  measured 
on  receipt. 

Elements  Entering  Into  the  Determination  of  Fair  Value 
of  Public  Utilities,  Dated  February  10,  1920:  This  is  an 
appendix  to  a  former  compilation  on  "Offlcial  Valuation  of 
Electric  Railway  Properties"  and  is  based  on  extracts  from 
decisions  of  courts  and  public  service  commissions. 

Recent  Decisions  of  Public  Utility  Commissions,  Regard- 
ing One-Man  Car  Operation,  Dated  February  19, 1920:  This 
is  a  compilation  of  abstracts  of  decisions  and  orders  of 
public  utility  commissions  regarding  the  operation  of  one- 
man  cars. 

Rentals  Paid  by  Electric  Railway  Companies  for  High 
Tension  Lines  and  Cables  Over  Bridges,  Dated  February 
17,  1920:  This  report  was  prepared  in  response  to  a  request 
by  a  member  company  and  is  based  on  replies  received  to 
a  circular  letter  sent  out  by  the  association  to  a  limited 
number  of  companies. 

Effect  of  Increased  Rates  of  Fares  in  Cities  Having  a 
Population  Under  100,000,  Dated  February  16,  1920:  This 
compilation  is  supplemental  to  the  one  reported  last  month 
which  covered  companies  operating  in  cities  having  a  pop- 
ulation over  100,000.    It  shows  the  results  for  57  companies. 

Effect  of  Increased  Fares  for  Companies  Operating  in 
Interurban  Service,  Dated  February  16,  1920:  This  report 
covers  a  total  of  28  companies. 

Summary  of  Cities  of  Over  25,000  Population  in  Which 
the  Fares  Have  Not  as  Yet  Been  Increased,  Dated  February 
19, 1920:  This  shows  the  population,  the  operating  company, 
present  rate  of  fare  and  details  as  to  pending  applications. 

Bibliography  on  Motor  Bus  Design  and  Motor  Bus  and 
Jitney  Costs,  Dated  February  19,  1920. 

Copies  of  the  above  will  be  sent  to  member  companies 
upon  request. 

Some  Safety  Precautions  in  Winding 
Armatures 

IN  A  RECENT  issue  of  the  Safety  Bulletin,  issued 
by  the  Bureau  of  Safety,  Chicago,  some  precautions 
are  enumerated  which  can  be  advantageously  employed 
by  armature  winders.  Among  these  precautions  are 
the  following: 

Never  allow  water  to  drop  into  hot  solder  or  babbitt 
metal. 

Never  stand  directly  in  front  of  a  banding  lathe, 
where  a  banding  wire  is  apt  to  strike  you  if  it  breaks. 

Goggles  should  be  worn  when  banding  armatures  and 
when  slotting  or  turning  conunutators.  A  neat  guard 
with  an  adjustable  glass  screen  can  sometimes  be  added 
to  a  slotting  machine  to  prevent  copper  chips  from  strik- 
ing the  eyes. 

Do  not  allow  insulating  paints  that  are  mixed  with 
alcohol,  naphtha  or  other  inflammable  liquids  to  be 
poured  from  cans  while  near  furnaces  or  torches.  A 
5-gal.  can  with  about  one  quart  of  shellac  in  it  exploded 
while  a  young  man  was  shaking  it  within  a  few  feet 
of  a  furnace.  The  explosion  caused  severe  burns  on  his 
face  and  arms,  and  had  it  not  been  for  the  shopmen 
present,  these  might  have  proved  more  serious,  if  not 
fatal. 

Make  sure  that  the  tailstock  of  the  lathe  is  securt 
before  starting  to  turn  a  commutator.  Watch  carefullj 
the  condition  of  slings,  hooks  or  chain  tackles  and  make 
certain  that  armatures  are  properly  balanced  so  that 
they  cannot  slip. 

Gears  on  turning  lathes  or  field  winders  should  be 
properly  guarded. 

Remember  that  fooling,  horseplay  or  practical  joking 
has  no  place  in  the  armature  room.  Neglect  of  this 
will  lead  to  accidents,  poor  standards  of  work  and  gen- 
eral demoralization  of  an  otherwise  efficient  fovie. 
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Recent  Happenings  in  Great  Britain 

Railway    Wages   Arranged  —  London    Wants   Four-Track   Lines  — 
Practically  All  Municipal  Roads  Have  Raised  Fares 

From  Our  Regular  Correspondent 

The  railway  trouble  is  over.  On 
Jan.  15  the  negotiating:  committee  of 
the  National  Union  of  Railwayman  ac- 
cepted the  terms  as  to  standardized 
wages  offered  by  the  Government  sub- 
stantially in  the  same  form  as  that  in 
which  they  had  originally  refused  them^ 
The  leaders  of  the  men  succeeded  in 
persuading  the  latter  to  accept  the 
Government  proposal,  but  the  course 
was  adopted  by  only  a  very  narrow 
majority. 


Sliding  Wage  Scale 

The  standard  wage  in  each  grade  is 
to  be  the  average  of  the  pre-war  rate 
of  grade  plus  33s.  war  bonus  plus  5s. 
A  sliding  scale  is  adopted  by  which 
wages  move  up  or  down  by  Is.  a  week 
after  September  next  as  the  cost  of 
living  goes  up  or  down  five  points  from 
125  per  cent  above  the  pre-war  rate. 
Should  the  cost  of  living  fall  to  the 
pre-war  rate,  wages  will  never  fall  be- 
low double  the  pre-war  rate.  This 
settlement,  along  with  the  scheme  of 
the  Wages  Board's,  which  I  explained 
in  my  last  article,  should  go  far  to  pre- 
vent trouble  in  the  future.  Before  the 
war  the  railway  wages  bill  amounted 
to  £47,000,000  a  year.  It  will  now 
come  to  £110,000,000. 

A  remarkable  suggestion  was  made 
on  Jan.  16  by  Lord  Ashfield  (before  his 
elevation  to  the  Peerage,  Sir  Albert 
Stanley),  chairman  of  the  London 
underground  railways.  Speaking  at  a 
gathering  of  the  r.,ondon  American 
Luncheon  Club  on  the  problems  of  traf- 
fic congestion  in  the  metropolis,  he 
threw  out  the  proposal  that  not  only 
should  additional  underground  electric 
railways  be  constructed,  but  also  that 
underground  roads  should  be  made,  to 
be  devoted  exclusively  to  the  use  of 
fast  automobile  traffic,  and  connected 
In  the  outer  districts  with  boulevards. 

In  dealing  with  the  need  of  greater 
facilities  for  transportation.  Lord 
Ashfleld  pointed  out  that  a  population 
of  about  8,000,000  has  to  b«  dealt  with 
over  an  area  having  a  radius  from  the 
center  of  London  of  20  to  26  miles. 
Not  only  is  London  the  most  populous, 
but  it  is  the  greatest  riding  city  in  the 
world.  In  1914  the  number  of  Jour- 
neys per  head  of  population  was  303, 
while  now  it  is  393  per  annum.  In  ref- 
erence to  his  proposal  for  more  under- 
ground railways,  he  thought  they 
should  be  brought  up  more  to  the  sUn- 
dard  of  those  in  New  York  where  there 
were  local  and  express  services. 

Unions  Smpport  Fajus  Bill 

The  executive  of  the  National  Union 
of  Railwaymen,  contrary  to  the  lati- 
tude of  other  trade  unions,  decided 
early  in  February  to  support  the  Par- 
liamenUry  Bill  of  the  London  under- 
ground railway  companies  for  an  in- 
crease of  fares.  The  N.  U.  R.  see* 
that  without  the   increase  the   under- 


ground companies  will  not  be  able  to 
pay  the  higher  wages  under  the  recent 
agreement. 

Some  figures  submitted  by  C.  Owen 
Silvers,  general  manager  of  the  Wolver- 
hampton Corporation  Tramways,  to  the 
I  Town  Council  in  regard  to  fares  indi- 
cate pretty  clearly  what  has  been  done 
generally  in  England.  A  proposal  was 
brought  before  the  Council  to  reinstate 
the  Id.  fare  for  short-distance  jour- 
neys, but  acting  on  the  advice  of  the 
manager  it  was  decided  to  adhere  to 
the  increased  minimum  of  lid.  Mr. 
Silvers  stated  that  the  running  costs 
of  the  Wolverhampton  cars  were  6.651d. 
per  car  mile  in  1913-14,  but  in  1918-19 
they  amounted  to  12.366d.  People,  he 
said,  seemed  to  have  realized  that  in 
everjrthing  except  tramway  fares  2d. 
was  now  required  where  Id.  was 
enough  in  pre-war  times.  He  found 
from  returns  he  had  received  that  fares 
had  been  raised  on  practically  all  the 
municipal  tramway  undertakings  in  the 
kingdom,  and  that  the  IJd.  minimum 
was  now  the  usual   practice. 

Extension  of  Parcel  Service 
A  good  many  of  the  British  tramway 
undertakings  have  for  several  years 
carried  on  a  parcel  service  successfully. 
In  Leeds  a  new  arrangement  has  now 
been  adopted  for  the  carrying  of  mar- 
ket produce  on  the  cars.  Suburban  re- 
tailers make  their  purchases  in  a  cen- 
tral market  early  in  the  morning,  and 
they  have  hitherto  taken  their  parcels 
with  them  on  the  ordinary  cars,  paying 
for  them  at  the  time  they  paid  their 
own  fares.  Under  the  new  arrange- 
ment the  traders  have  to  take  their 
packages  to  a  weighing  machine  in  the 
market,  where  a  tramway  employee  is 
in  attendance  to  weigh  and  stamp  the 
packages.  The  car  conductors  do  not 
accept  the  parcels  unless  they  have  been 
stamped. 

On  the  occasion  of  the  amalgama- 
tion of  the  Metropolitan  Carriage 
Wagon  A  Finance  Company,  with 
Dickers,  Ltd.,  Mr.  F.  Dudley  Docker, 
chairman  of  the  former  company,  was 
presented  by  the  shareholders  with 
an  illuminated  addrett  and  a  sum  of 
money  for  the  creation  of  scholarships 
at  Birmingham  University  bearing  Mr. 
Docker's  name,  to  be  competed  for  by 
employees  of  the  Metropolitan  Com- 
pany, in  subjects  selected  by  him.  The 
subscribers  numbered  about  1,100. 
Mrs.  Docker  received  miniature  por- 
traits of  herself  and  her  husband 
mounted  in  gold.  Mr.  Docker  occupies 
one  of  the  most  prominent  positions  in 
the  British  manufacturing  world.  He 
is  a  leader  of  the  British  Industries 
Federation. 

The  lorry  omnibuses  which  had  be- 
gun service  in  June  last  year  were 
finally  withdrawn  from  the  streeU  of 
London  in  the  end  of  January.  Owing 
to  the  large  number  of  omnibuses  which 


had  been  sent  to  France  for  the  pur- 
poses of  the  war  and  owing  to  the 
impossibility  at  the  time  of  obtaining 
new  ones,  the  London  omnibus  traffic 
became  very  congested.  The  War 
Office  placed  at  the  disposal  of  the 
London  General  Omnibus  Company  a 
number  of  military  motor  lorries. 
These  were  fitted  'for  'bus  purposes  by 
providing  cross  seats,  an  overhead 
canopy,  and  a  door  and  steps  at  the 
rear.  These  vehicles  reached  a  maxi- 
mum number  in  service  of  176  last 
November.  They  were  never  popular, 
though  they  eased  the  situation,  be- 
cause their  springs  were  made  to  carry 
three  tons,  while  the  weight  of  the 
twenty-six  passengers  each  could  carry 
was  only  about  a  ton  and  a  half.  The 
company  found  that  the  working  ex- 
penses exceeded  the  revenue  by  no  less 
than  5d.  per  mile  run,  partly  owing  to 
low  receipts  and  partly  to  high  petrol 
consumption.  Regarding  the  latter, 
the  best  result  that  could  be  got  was 
5J  miles  to  the  gallon,  compared  with 
7  miles  in  the  case  of  the  ordinary 
omnibus,  which  carries  50  per  cent  more 
passengers.  The  company  has  got  so 
many  buses  back  from  France  it  can 
now  dispense  with  the  use  of  the  lorries. 
The  interesting  statement  was  made 
at  a  meeting  of  the  London  County 
Council  in  the  end  of  January  that  the 
average  speed  of  the  Council's  cars  is 
higher  than  that  of  the  cars  in  any 
other  city  in  the  kingdom.  In,  view  of 
the  great  congestion  of  general  traffic 
on  many  of  the  routes,  this  ac!ii?vp;iient 
is  highly  creditable. 

Edinburgh  Buses  Satisfactory 

Not  long  ago  the  Edinburgh  Town 
Council  as  an  experiment  began  run- 
ning a  service  of  five  motor  omnibuses 
as  supplementary  to  the  tramways. 
The  plan  has  proved  so  satisfactory 
that  it  is  now  proposed  to  purchase 
thirty  additional  omnibuses  at  an  es- 
timated cost  of  £66,000.  The  tram- 
ways, which  are  still  worked  by  cable 
traction,  are  congested  owing  to  increase 
in  the  number  of  passengers. 

Disaster  fell  on  the  English  Electric- 
ity (supply)  bill  during  December.  So 
much  opposition  developed  to  it  in  the 
House  of  Lords  that  the  (Jovemment 
dropped  the  part  opposed  till  next  year, 
when  there  will  be  more  time,  and  pro- 
ceeded only  with  the  part  on  which 
there  wm  general  agreement.  There 
haa  thus  been  cut  out  of  the  bill  all 
the  compulsory  powers  for  the  estab- 
lishment of  district  electricity  boards 
and  for  the  acquisition  of  generating 
stations   and   main   transmission   lines. 

The  financial  provisions  have  also  been 
deleted,  except  one  for  an  expenditure 
up  to  £20,000,000  for  the  erection  of 
power  stations  and  transmission  lines. 
The  part  of  the  bill  remaining  provides 
for  the  establishment  of  a  body  called 
electricity  commissioners,  and  the  ex- 
ercise through  them  of  present  powers 
and  duties  of  the  Board  of  Trade  under 
the  Electric  Lighting  Act*,  with  power 
to  the  commissioners  to  conduct  experi- 
ment*, and  power  to  set  up  advisory 
committees. 
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Sliding  Scale  for  Toledo 

New  Service-at-Cost  Measure  Provides 
for  Added  Return  to  Company  for 

■  Efficient    Operation 

The  service-at-cost  ordinance  drafted 
by  a  commission  appointed  by  Federal 
Judge  John  M.  Killits  for  settlement 
of  the  railway  problem  at  Todelo,  Ohio, 
will  be  submitted  to  the  City  Council 
for  preliminary  action  on  the  evening 
of  March  8.  Council  hopes  to  have  the 
proposed  ordinance  ready  for  a  refer- 
endum in  connection  with  the  presiden- 
tial primaries  on  April  27.  A  month's 
notice  must  be  given  before  the  election, 

Some  Slight  Modifications 

The  commissioners  met  during  the 
week  ended  March  6  for  the  first  time 
since  the  measure  was  submitted  to 
Henry  L.  Doherty  two  weeks  ago.  Mr. 
Doherty  has  sent  no  reply  yet.  The 
commissioners  heard  the  written  re- 
ports of  six  lawyers  who  scanned  the 
measure  for  technical  errors  and  have 
since  adopted  a  few  new  principles  to 
go  into  the  franchise  ordinance. 

Those  who  drew  up  the  franchise 
have  decided  that  it  should  contain  a 
provision  for  a  premium  in  the  form 
of  increased  rate  of  return  for  economi- 
cal operation  of  the  system  by  the  com- 
pany, which  will  take  over  the  traction 
business  when  the  ordinance  is  adopted 
by  the  people.  This  premium  is  to  con- 
sist of  a  one-quarter  of  1  per  cent  in- 
creased return  on  the  capital  .value  for 
each  half  cent  the  rate  of  fare  is  low- 
ered. Figured  on  an  estimated  capi- 
talization of  $10,000,000  and  60,000,000 
riders  annually,  this  would  mean  that 
the  car  riders  would  be  saved  $300,000 
for  each  $25,000  the  company  receives 
in  the  way  of  increased  return. 

Chairman  W.  L.  Milner,  of  the  com- 
mission, declared  such  a  provision 
would  make  the  securities  of  the  com- 
pany more  saleable  and  in  that  way 
help  the  financing  of  the  railway.  It 
was  agreed  that  the  increased  return 
should  accrue  to  the  stockholders.  With 
low  fare  and  consequent  high  rate  of 
return  the  stock  would  sell  above  par, 
the  commissioners  believe. 

Maximum  Fare  Provision  Retained 

The  maximum  fare  provision  will  be 
kept  in  the  ordinance  to  win  the  popu- 
lar support  necessary  for  the  adoption 
of  the  measure.  Some  commissioners 
believed  it  would  be  possible  to  elimi- 
nate the  maximum  fare  provision  with 
the  premium  on  economical  operation 
incorporated  in  the  ordinance. 

Mr.  Doherty  has  never  yielded  on 
the  maximum  fare  objection  which  he 
registered  with  the  commissioners  some 
time  ago.    This  and  the  valuation  ques- 


tion are  the  only  major  issues  not  defi- 
nitely decided. 

The  commissioners  also  considered 
the  cost  of  current  which  will  be  bought 
from  the  Water  Street  power  station 
and  the  Acme  Power  Company,  both 
Doherty  properties.  It  is  understood 
that  the  Acme  plant  does  not  come  un- 
der the  authority  of  the  Public  Utili- 
ties Commission  as  it  sells  power  only 
to  the  Water  Street  station  and  other 
commercial  users  in  Toledo.  The  com- 
missioners will  probably  make  the  Acme 
Power  Company  a  party  to  the  con- 
tract in  the  ordinance  and  in  that  way 
secure  the  rate-fixing  restrictions  im- 
posed by  the  Public  Utilities  Commis- 
sion. 

The  ordinance  must  be  passed  by 
Council  not  later  than  March  22  if  it 
is  to  be  submitted  at  the  presidential 
primary  election. 

The  decision  of  the  Supreme  Court 
on  the  municipal  ownership  test  case 
is  expected  soon.  If  it  is  favorable  to 
public  ownership  and  is  received  in  time 
another  ordinance  providing  for  the 
bonding  of  the  general  tax  duplicate  for 
the  purchase  of  the  traction  system  will 
be  submitted  to  the  voters. 


Franchise  Extension  Refused 

The  application  of  the  Hudson  & 
Manhattan  Railroad,  New  York,  N.  Y., 
for  another  extension  of  time  in  which 
to  begin  building  its  line  from  Thirty- 
third  Street  and  Broadway,  its  present 
terminus,  to  the  Grand  Central  Termi- 
nal, was  denied  on  Feb.  28  by  Acting 
Transit  Commissioner  Daniel  L.  Ryan. 

It  was  the  seventeenth  time  the  com- 
pany had  asked  for  an  extension,  and 
it  will  be  the  last,  for  the  reason  that 
its  franchise  expired  on  Feb.  29  and 
its  options  of  real  estate  has  lapsed.  It 
cannot  proceed  with  the  work  now  with- 
out obtaining  from  the  Board  of  Esti- 
mate another  franchise.  It  was  said 
that  this  would  probably  be  denied  by 
the  board,  for  the  reason  that  it  would 
be  deemed  unwise  to  advance  any  proj- 
ect that  would  compete  with  city-owned 
transit  lines. 

The  plan  of  the  Hudson  &  Manhat- 
tan Company  was  to  reach  the  Grand 
Central  Terminal  by  extending  its  line 
to  a  point  at  or  near  Sixth  Avenue  and 
Fortieth  Street,  then  running  under 
Bryant  Park  to  a  point  near  Fifth  Ave- 
nue and  Forty-second  Street,  to  a  ter- 
minal under  the  latter  street  between 
Madison  and  Lexington  Avenues. 

Fear  that  the  proposed  extension 
would  restrict  the  development  of  the 
city-owned  lines  was  one  of  the  reasons 
why  property  owners  in  the  borough 
of  Manhattan  opposed  the  proposed 
extension. 


Denver  Arbitration  Closed 

Decision     Expected     Soon     by     Board 

Which  Has  Been  Considering  Wage 

Question 

Indications  pointed  on  Feb.  24  to  a 
decision  being  reached  very  soon,  by 
the  board  which  has  been  considering 
the  question  of  pay  for  the  employees 
of  the  Denver  (Col.)  Tramway.  Com- 
mencing on  Jan.  19  public  meetings 
were  held  by  the  arbitration  board  in 
the  Council  Chamber.  Final  argument 
was  made  on  Feb.  10.  Since  then  the 
arbitration  board  has  held  numerous 
conferences  for  the  consideration  of 
the  data  and  the  evidence  submitted. 

The  demands  of  the  men  were  made  on 
Nov.  19, 1919,  to  a  local  board  of  arbitra- 
tion under  the  agreement  of  Sept.  4, 1919, 
between  the  company  and  the  union. 
The  trainmen  want  an  increase  from 
the  National  War  Labor  Board  award 
of  43  cents  the  first  three  months,  46 
cents  the  next  nine  months  and  48  cents 
thereafter,  to  60  cents  the  first  three 
months,  65  cents  the  next  nine  months 
and  70  cents  thereafter  with  correspond- 
ing increases  for  the  employees  in  the 
other  departments,  also  time  and  a  half 
for  overtime,  and  changes  in  working 
conditions.  The  board  of  arbitration 
consists  of  two  members,  one  appointed 
by  the  company  and  one  by  the  union. 
The  company's  appointee  was  William 
G.  Evans,  former  president  of  the  Den- 
ver Tramway,  while  William  C.  Thorn- 
ton, general  agent  of  the  Continental 
Life  Insurance  Company  and  also  iden- 
tified with  local  labor  circles,  was  se- 
lected by  the  union. 

The  failure  of  the  two  members  of 
this  board  to  come  to  an  agreement  re- 
garding the  questions  at  issue  and 
also  regarding  the  selection  of  a  third 
arbitrator  led  to  intervention  by  the 
State  Industrial  Commission,  which 
assumed  jurisdiction  on  Dec.  29  in  the 
effort  to  avert  the  possibility  of  a  ces- 
sation of  service. 

Through  the  efforts  of  the  Industrial 
Commission  Hamilton  Armstrong,  chief 
of  police  of  the  city  of  Denver,  was 
agreed  upon  as  the  third  member  of 
the  Arbitration  Board,  the  appointment- 
being  accepted  by  him  and  the  Board 
completed  on  Jan.  13. 

The  railway  is  now  collecting  the 
C-cent  fare  authorized  by  the  municipal 
authorities  during  November,  1919.  This 
ordinance,  which  contains  no  time  limit, 
was  passed  by  the  municipal  author- 
ities following  the  defeat  at  a  special 
election  held  on  Oct.  22,  1919,  of  the 
tramway  measures  which  were  on  the 
ballot  and  the  subsequent  expiration  on 
Oct.  29,  1919^  of  the  second  6-cent  fare 
ordinance  which  had  been  granted.  This 
last  measure  was  limited  to  ninety  days. 
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Detroit's  Battle  on  in  Earnest 

Opposing  Forces  tine  Up  in  Fight  on  Piece-Meal  Railway  Construc- 
tion by  City 

As  the  date  set  for  voting  on  the 
$16,000,000  bond  issue  for  financing 
Mayor  Conzens'  proposed  municipal 
•  railway  system  in  Detroit,  Mich.,  ap- 
proaches, both  parties  to  the  contro- 
versy, the  Mayor  and  his  followers  in 
favor  of  the  plan  and  the  Detroit  United 
Railway  officials  who  oppose  it  are 
taking  advantage  of  all  possible  oppor- 
tunities to  express  their  views  to  the 
taxpayers. 


Campaigning  Begun 

Either  the  Mayor  or  his  adherents  in 
the  matter  are  appearing  daily  before 
different  organizations  to  dis^ss  the 
issue  and  clear  up  points  of  doubt  in 
the  minds  of  the  car  riders  who  will  de- 
cide the  question  on  April  5. 

The  Detroit  United  Railway  officials 
are  endeavoring  to  justify  the  com- 
pany's conduct  in  the  matter  of  provid- 
ing extensions  by  reviewing  conditions 
as  they  have  existed  in  the  past  years. 
The  company's  views  are  being  ex- 
pressed through  its  official  weekly  pub- 
lication and  by  paid  advertisements  in 
the  local  papers. 

The  greatest  organized  opposition  to 
the  municipal  ownership  plan  was  ex- 
pressed at  a  meeting  of  the  street  rail- 
way men's  union.  Division  No.  26  of  the 
Amalgamated  Association,  when  a  res- 
olution was  adopted  denouncing  the 
Mayor's  plan  as  a  piece-meal  experi- 
ment sure  to  result  in  a  useless  dupli- 
cation of  equipment,  shops  and  ma- 
chinery, and  "in  confusion  and  incon- 
venience to  the  car  riders  rather  than 
improvement  and  relief."  The  declara- 
tion was  made  by  the  railway  men  that 
the  service-at-cost  plan  will  solve  the 
problem  if  properly  put  into  operation. 

The  proposed  bond  issue  for  piece- 
meal construction  is  opposed  as  a  waste 
of  time  and  funds  and  the  entire  mem- 
bership of  the  organization  will  be 
called  upon  to  oppose  the  Mayor's  prop- 
osition and  to  work  for  its  defeat  until 
the  date  act  for  voting  upon  the  ques- 
tion. 

The  Detroit  United  Railway  main- 
tains that  it  has  built  in  the  city  of 
Detroit  every  foot  of  railway  tracks 
that  the  city  authorities  would  allow 
it  to  build  and  when  restrained  from 
building  in  the  city,  went  outside  the 
city  and  by  outside  authority  built 
many  miles  of  railways  later  included 
in  the  city  and  one-fare  zone  when  the 
city  limits  were  extended. 

Company  Returns  to  thb  Attack 

Admitting  that  the  city  ia  short  on 
railway  service  and  reviewing  past  cir- 
cumstances including  the  World  War, 
instructions  from  city  authorities  to 
avoid  construction  In  Detroit  pending 
the  popular  vote  on  municipal  owner- 
ship in  1BI6,  and  similar  conditions  in 
1919  when  another  like  vote  was  taken, 
the  company  maintains  that  it  is  un- 
fair for  those  who  have  prevented  it 
from  aztanding  a«rvic«  to  now  make 


inadequate  service  the  sole  basis  of 
attack. 

In  discussing  the  bond  issue  the  com- 
pany's publicity  department  points  out 
that  Detroit's  municipal  pot  is  shy  in 
many  ways,  including  schools,  water- 
mains,  municipal  lighting  plant,  police 
department,  and  even  jails. 

The  cost  of  construction  of  the  pro- 
posed piece-meal  system,  if  approved  by 
the  city,  will  not  come  out  of  the 
taxes,  as  all  construction  costs  will  be 
met  by  the  sale  of  bonds  issued  against 
Ihe  ff.ith  and  credit  of  the  city  itself. 
The  city  charter  provides  that  "the 
faith,  credit  and  property  of  the  city 
of  Detroit  shall  remain  pledged  for 
final  payment  of  all  bonds  issued  ana 
of  all  moneys  borrowed  by  authority 
of,  and  In  accordance  with  this  charter 
or  any  act  of  the  legislature  of  this 
state." 

If,  however,  by  any  chance  or  under 
any  circumstances  enough  money  does 
not  come  in  from  railway  operation, 
resulting  In  deficits,  even  though  the 
fares  were  boosted  again  and  again, 
the  bonds  will  be  paid  because  they  are 
bonds  upon  the  entire  city  and  tax- 
payers' money  is  used  to  pay  bonds. 

Commenting  favorably  upon  the 
Mayor's  plan,  and  branding  the  claims 
of  the  railway  as  false,  the  supporters 
of  the  plan  advanced  no  argument  with 
the  man  constitutionally  opposed  to 
municipal  ownership  as  long  as  his  op- 
position is  based  upon  facts.  The  four- 
to-one  vote  in  favor  of  the  municipal 
ownership  charter  proves  these  oppo- 
nents are  a  small  minority. 

Why  Previous  Plans  Failed 

One  objection  to  previous  settlement 
plans  was  tha^  more  service  waE  not 
provided.  The  present  plan  is  su- 
premely a  service-at-cost  plan  provid- 
ing 100  miles  of  new  tracks  and  650 
new  cars  at  once. 

The  Mayor's  plan  involves  no  con- 
tracU  with  the  Detroit  United  Rail- 
way, thus  eliminating  objections  of 
those  who  feared  the  expense  and  trou- 
ble which  would  come  from  entering 
into  contracts  with  the  private  com- 
pany. As  it  is  intended  to  take  advan- 
tage of  the  right  the  Supreme  Court 
gave  the  city  to  oust  the  railway  from 
Fort  and  other  streets  where  franchises 
have  expired,  another  objection  to  pre- 
vious settlement  plans  has  been  met. 

The  fourth  objection  was  to  the  pur- 
chase of  the  Detroit  United  Railway's 
equipment  at  a  price  cither  too  high  or 
not  deflnitely  determined.  This  objec- 
tion is  met  by  the  present  plan  inas- 
much as  the  purchase  of  new  cars  and 
equipment  will  make  the  purchase  of 
the  company's  cars  unnecessary. 

Meeting  the  objection  that  municipal 
ownership  Is  not  efficient,  that  it  does 
not  give  service,  city  uffirin'ir  state  that 
in  the  last  ten  years  municipal  authori- 
ties have  Increased  sewerage  systems 
SO  per  cent,  increased  mileage  of  paved 


streets  by  80  per  cent,  increased  mile- 
age of  watermains  by  90  per  cent,  all 
at  the  cost  of  construction  while  in 
these  ten  years  when  the  population  of 
the  city  has  increased  more  than  100 
per  cent  the  Detroit  United  Railway 
has  increased  its  service  a  me.tger  25 
per  cent  , 

It  is  also  maintained  that  the  city 
can  borrow  money  to  bulM  nnd  equip 
155  miles  of  new  trackage  at  4}  per 
cent  or  5  per  cent  where  *he  Detroit 
United  Railway  would  have  to  pay  lOJ 
per  cent  to  get  the  money  to  build  sim- 
ilar lines,  thus  providing  a  savin?  an- 
nually of  $900,000  in  interest  charges 
alone. 

Mayor  Couzens  has  sounded  the 
warning  that  if  the  proposed  plan  does 
not  go  through  it  will  be  years  before 
the  much  needed  cr  line  extensions, 
some  200  miles  in  extent,  can  be  built 
and  that  they  may  never  be  built.  A 
private  company  cannot  build  the 
needed  extensions  without  a  vote  of  the 
people.  Either  a  vote  is  required  or 
the  lines  must  be  built  on  a  day-to-day 
agreement  and  the  company  says  it  can- 
not finance  a  day-to-day  agreement 

Mayor  Sounds  Warning 

Detroit  can  expand  only  if  it  gives 
proper  transportation  to  Its  workmen. 
Something  must  be  done  to  remedy 
present  traffic  conditions  and  the 
Mayor's  claim  is  that  Detroit  will  not 
get  anywhere  by  relying  on  private 
capital  while  his  proposed  plan  means 
development  and  progn^ss  for  the  city. 
He  has  also  sounded  the  warning  that 
only  four  out  of  every  ten  voters  need 
vote  against  the  plan  to  kill  it 


Seeks  to  Reduce  Paving  Cost 

An  agreement  has  been  reached  by 
the  San  Diego  (Cal.)  Electric  Rail- 
way, the  City  Council  of  San  Diego  and 
the  California  Railroad  Commission  to 
permit  the  railway  to  try  out  a  crushed 
rock  paving  on  streets  where  traffic  is 
not  as  heavy  as  in  the  business  district 
of  the  city. 

According  to  specifications  submitted 
by  the  railway  company's  engineers,  the 
new  paving  is  to  consist  of  a  layer 
of  coarse  crushed  rock,  with  a  surface 
of  finely  crushed  rock,  but  no  cement  ia 
to  be  used  with  it  as  a  binder.  Con- 
crete curba  will  be  laid  to  hold  the 
paving  in  place. 

Reed  Dilworth,  general  counsel  for 
the  railway  company,  stated  at  the  con- 
ference that  it  was  impossible  for  the 
company  to  put  down  the  regular  as- 
phalt pavement  because  of  financial 
conditions  at  this  time. 

Engineer  Sachse  of  the  Railroad 
Commission  stated  that  a  pavement 
similar  to  that  proposed  to  be  used  in 
San  Diego  was  put  down  between  the 
tracks  of  the  "Key  Route"  between 
Oakland  and  Richmond. 

Engineer  A.  Ervast  of  the  San  DieffO 
Electric  Railway  refused  to  give  out 
for  publication  any  figures  as  to  the 
relative  cost  of  the  proposed  paving, 
saying  that  such  figures  would  be  avail- 
able only  after  an  experimental  section 
had  been  put  down. 
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Commissioner  Paints  a  Drab  Picture 

Legislature  Hears  That  More  Than  One-Third  New  York  City- 
Mileage  Is  in  Hands  of  Receiver 


Lewis  Nixon,  Public  Service  Com- 
missioner for  the  First  District,  of  New 
York  on  March  2  submitted  a  special 
report  to  the  Legislature  upon  the  trac- 
tion situation  in  New  York  City  in 
response  to  a  concurrent  resolution 
passed  in  January.  The  report  is  in 
a  pamphlet  of  seventy-seven  pages, 
which  are  summarized  in  certain  gen- 
eral conclusions. 

Subway  Alone  Profitable 

Mr.  Nixon  holds  that  the  Inter- 
borough  subway  if  operated  alone  can 
very  probably  survive  under  the  present 
rate  of  fare,  but  that  the  Interborough 
system,  including  the  Manhattan  Ele- 
vated line,  can  avoid  a  receivership  only 
by  a  subordination  of  the  investment 
interest  charges  or  through  securing 
additional  revenue. 

Mr.  Nixon  also  holds  that  it  is  doubt- 
ful if  the  New  York  Consolidated  Rail- 
road which  operates  certain  city  sub- 
ways in  connection  with  the  Brooklyn 
Elevated  road,  can  continue  at  the  pres- 
ent rate  of  fare  under  existing  con- 
tracts and  pay  intei-est  on  municipal 
and  company  bonds.  As  to  the  surface 
lines,  both  those  in  Manhatttan  and 
other  boroughs,  he  expresses  the  view 
that  they  must  either  have  more 
revenue  or  that  their  deterioration,  dis- 
integration and  further  suspension  of 
service  may  be  expected  to  continue. 

The  commissioner  suggests  a  plan 
of  reorganization  of  all  the  companies 
into  one  company  for  the  entire  city, 
or,  if  that  is  not  possible,  one  large 
company  *rith  a  single  management  in 
the  area  now  served  by  the  Inter- 
borough Rapid  Transit  Company,  and 
one  for  the  area  served  by  the  Brooklyn 
Rapid  Transit  Company.  He  says  a 
simple  increase  of  fare  without  cor- 
responding concessions  from  the  com- 
panies should  not  be  considered  under 
any  circumstances.  Perpetual  fran- 
chises for  surface  lines  should  be 
abolished  and  a  proper  form  of  in- 
determinate franchise  substituted.  The 
securities  should  be  refunded  and  based 
in  amounts  upon  a  fair  appraisal  of  the 
properties  and  amortization  should  be 
provided  to  vest  title  in  the  city  after 
a  certain  term  of  years.  A  flexible 
cost-of-service  fare  should  be  estab- 
lished, controlled  by  a  surplus  fund  and 
consideration  should  be  given  to  the 
remission  of  taxes  and  paving  charges, 
because  all  expenditures  are  reflected 
in  the  fares  charged. 

Suggests  Experiment  With  Fares 
AT  Cost 

The  commissioner  suggests  the  ten- 
tative establishment  for  six  months  of 
such  a  cost-of-service  fare,  the  receipts 
from  which  should  be  used  only  for  cost 
of  operation  and  maintenance,  and  not 
one  cent  for  dividends  of  any  nature. 
Accounts  should  be  kept  of  receipts  and 
expenditures  for  the  first  four  months 
and  these  subjected  to  an  analysis  to  be 
completed  within  the  six  months,  after 


which  time  the  fare  for  the  next  six 
months  could  be  determined. 

Mr.  Nixon  says  the  reorganization 
plan  should  include  the  modification  of 
the  dual  subway  contracts.  The  pro- 
visions for  preferential  payments  to 
the  companies  under  these  contracts 
should  be  opened  and  a  fair  adjustment 
made  after  full  investigation.  The 
revenues  from  a  cost-of-service  fare  on 
rapid  transit  lines  should  be  suflficient 
to  meet  the  contract  requirements  for 
the  payment  of  interest  and  sinking 
fund  on  the  city's  rapid  transit  bonds, 
or  at  least  on  a  substantial  portion  of 
them,  so  that  they  may  be  relieved  from 
the  operation  of  the  debt  limit. 

After  explaining  the  different 
methods  of  ownership  of  the  various 
lines,  the  report  reads: 

As  the  result  of  corporate  extravagance 
In  the  past  and  municipal  inaction,  the 
city  of  New  York  is  now  reaping  a  whirl- 
wind in  transportation  shortage,  bankruptcy 
of  companies,  disintegration  of  long-estab- 
lished and  efRcient  systems  into  less  effec- 
tive units,  double  and  in  some  cases  triple 
fares  resulting  therefrom,  the  absolute  stop- 
page of  several  important  lines,  and  the 
ever-present  threat  of  further  demorali- 
zation and  bankruptcy. 


The  consequences  of  tills  policy  of  inaction 
may  be  seen  today  in  the  deplorable  con- 
ditions existing,  of  which  the  following  is 
a  summary : 

Street  railroad  trackage  abandoned  and 
service  discontinued,  77.82  miles. 

Street  railroad  trackage  cut  off  from 
parent  systems  and  now  operated  sepa- 
rately  under   additional   fare,    266.22    miles. 

Nine  operating  companies  in  the  hands 
of  receivers,  representing  a  total  of  nearly 
700  miles  of  track — more  than  one-third  of 
the  total  trackage  in  the  city.  (Two  of 
these  receiverships,  namely,  the  Second 
.A.venue  and  the  Manhattan  and  Queens 
companies,  with  44  miles  of  track,  ante- 
date 1918.) 

Combined  deficits  of  street  railroad  com- 
panies for  the  fiscal  year  ended  June  30. 
1919,  $8,083,820,  which  shows  the  companies 
worse  off  by  $13,350,346  than  the  year 
before. 

Deferred  maintenance  already  amount- 
ing to  $6,000,000,  and  consequently  growing, 
which  will  have  to  be  made  up  if  the 
property  is  to  be  kept  in  condition. 

-\bout  1,575  free  transfer  points  abolished, 
1,500    in    Brooklyn    and    75    in    Manhattan, 

Tremendous  shrinkage  in  values  of  street 
railroad  securities,  entailing  heavy  losses 
to    investors. 

The  companies'  distress  is-  the  city's  op- 
portunity. They  will,  they  must  make  con- 
cessions to  the  city  in  return  for  permis- 
sion to  raise  rates,  and  if  the  municipal 
authorities  would  enter  into  negotiations 
to  that  end  I  feel  confident  that  the  situa- 
tion can  be  saved  with  satisfaction  to  the 
carriers  and  with  profit  to  the  city. 

The  report  says  that  if  the  Manhat- 
tan Elevated  Railway  still  serves  to 
drag  the  Interborough  down  the  latter 
may  fall  into  the  hands  of  a  receiver 
in  June. 


P.  R.  T.  Accomplishments  Reviewed 

Relations  Between  Philadelphia  Rapid  Transit  Company  and  Its 
Employees  Described  in  Year  Book 


The  record  of  accomplishment  of  half 
a  decade  of  co-operative  management  is 
summed  up  in  the  1919  Year  Book  of 
the  Co-operative  Welfare  Association 
of  the  Philadelphia  (Pa.)  Rapid  Trans- 
it Company.  The  book,  which  was 
published  recently,  is  a  profusely  illus- 
trated pamphlet,  and  in  its  forty-odd 
pages  one  catches  a  glimpse  of  the 
"Philadelphia  plan"  in  action. 

Features  of  Plan  Well  Known 

The  essential  features  of  this  "Phila- 
delphia Plan"  are  too-well  known  to 
make  their  repetition  necessary  beyond 
a  bare  outline.  The  scheme  was  worked 
out  by  Thomas  E.  Mitten  shortly  after 
he  became  president  of  the  Philadelphia 
Rapid  Transit  Company.  Briefly,  it 
provides  for  settlement  of  wage  and 
other  disputes  between  company  and 
men  through  an  employees'  organiza- 
tion, the  Co-operative  Welfare  Associa- 
tion. Wages  are  regulated  by  the 
average  pay  for  the  same  kind  of  work 
prevailing  in  four  other  cities. 

The  1919  Year  Book  contains  the 
minutes  of  the  association's  annual 
mid-winter  meeting  and  the  speeches 
made  at  the  president's  dinner  on  Sept. 
4  last  and  at  the  association's  picnic 
and  "get-together"  meeting,  held  on 
Sept.  3  and  4.  At  the  mid-winter  meet- 
ing, held  on  Dec.  27,  1919,  the  ofl!icers 
of  the  association  and  the  committee 
chairmen  submitted  their  reports. 
George  W.  Jaekel,  president  of  the  as- 
sociation, announced  that  the  member- 
ship included  more  than  99  per  cent  of 
the  company's  employees. 


The  beneficial  results  which  the  or- 
ganization has  accomplished  in  the  di- 
rection of  stimulating  good  will  be- 
tween the  company  and  the  public,  are 
well  brought  out  in  the  talks  of  promi- 
nent Pennsylvanians  who  addressed  the 
meeting.  W.  D.  B.  Ainey,  chairman  of 
the  State  Public  Service  Commission, 
said,    speaking    of    service-at-cost: 

But  there  is  one  fundamental  weakness 
in  all  these  plans,  which  leads  me  to  say 
to  you,  that  you  have  gone  a  step 
further  than  any  other  plan  that  I  have 
heard  of,  or  seen,  in  the  solving  of  street 
railway  problems,  and  that  is,  you  have, 
by  your  plan  of  co-operation,  solved  all 
the  points  of  difference  that  sometimes 
come   up   between   management   and   labor. 

Coming  down  on  the  train  this  morning 
from  Harrisburg,  discussing  street  railway 
problems  casually  with  a  gentleman  with 
whom  I  was  sitting,  we  adverted  to  your 
Philadelphian  Plan.  I  am  going  to  tell  you 
that  I  made  this  remark,  that  the  focal 
point  which  has  lifted  the  P.  R.  T.  system 
above  many  others  of  the  country,  is  the 
work  that  you  gentlemen  of  these  commit- 
tees have,  done  In  your  co-operative  efforts 
to   make   the  management   a   success. 

So  I.  as  a  member  of  the  Public  Service 
Commission,  Interested  in  the  success  of 
all  the  utilities,  am  very  proud  of  your 
efforts,  because  you  are  enabling  this  com- 
pany to  serve  this  locality  and  be  the  kind 
of  a  carrier  and  public  service  body  that 
the  Commission  at  Harrisburg  is  anxious 
to  see   engaged   in   all   lines. 

Hon.  Samuel  M.  Clement,  Jr.,  Com- 
missioner, Public  Service  Commission 
of  Pennsylvania,  said  in  part: 

I  want  to  say  to  this  audience  that 
Governor  Sproul,  Mayor  Moore,  City  So- 
licitor Smyth,  and  every  other  prominent 
man  in  this  room  today — real,  full-blooded 
Philadelphians — all  are  mighty  proud  that 
there  Is  one  organization  in  the  United 
States  where  labor  and  capital  can  get 
together  and  work  for  the  welfare  of  hu- 
manity as  you  men  are  doing,  Tou  are 
doing  a  wonderful  work,  and  there  Is  not 
a  Bolshevist  In  the  audience — not  one.  If 
you  keep  up  the  work  that  you  have  done, 
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Philadelphia  will  have  something  to  be 
proud  of.  I  do  not  care  no  much  about 
the  rate  of  fare — I  care  more  about  the 
contentment  and  the  happiness  of  the  peo- 
ple of  Plilladclphla  that  you  represent. 

Mayor-elect  J.  Hampton  Moore  of 
Philadelphia,  said: 

I  have  witnessed  here  today  In  the  few 
brief  moments  that  I  have  been  In  this 
hall  a  picture  which  I  shall  not  forget. 
It  Is  so  different  from  some  of  the  pictures 
I  have  seen  In  days  gone  by  In  the  City  of 
Philadelphia.  How  many  of  you  recall 
the  early  strike  troubles,  way  back  In  1888 
and  1889.  when  the  men,  flnding  they 
could  not  exist  decently  upon  the  wages 
paid,  when  they  were  receiving  less  than 
20  cents  an  hour.  Anally  determined  upon 
the  force  of  the  strike  to  obtain  what 
they  claimed  at  that  time  was  justice? 
I  remember  those  days,  the  cars  tied  up. 
men  out  all  over  the  city,  and  finally, 
under  the  benign  Influence  of  the  com- 
promise and  the  conference,  going  back 
with  better  pay.  We  can  decently  contrast 
that  condition,  less  than  20  cents  an  hour. 
with  the  rather  remarkable  statement  made 
by  Mr.  Mitten  today,  that  the  maximum 
rite  Is  58  cents  an  hour,  a  percentage  of 
increase  that  la  a  great  credit  to  the  ofljcers 
and  managemeht  of  this  company.  That 
explains  why.  Instead  of  having  Bolsheviks, 
anarchisU  and  rioters  In  the  City  of  Phila- 
delphia, we  have  now  a  peaceful  co-opera- 
tion, between  the  traction  company  and  Its 
10.000  employees,  that  Is  a  model  for  the 
rest  of  the  country. 

Governor  William  C.  Sproul  of  Penn- 
sylvania was  also  among  the  speakers. 
He  paid  a  tribute  to  the  association's 
work  in  these  words: 

I  am  glad  to  have  an  opportunity  of 
testifying  to  the  appreciation  we  have 
of  the  good  effect  that  this  plan  Is  having 
on   the   real   of   the   State. 

I  know  a  great  many  of  the^  men  who 
work  on  the  cars  here  In  Phllartflpnla. 
went  to  school  with  a  good  many  of  them 
and  aee  them  every  once  In  a  while. ,.  I>et 
DM  •*»  that  they  are  better  quallfled, 
b«tt«r  appearing,  better  looking  generally. 
and  more  courteous  and  attentive,  than 
any  people  that  I  know  of  anywhere  In 
service   in  the   other  cities   of  the  country. 


Arbitration  Agrreement  in  Atlanta 

An  agreement  for  1920  has  been 
reached  between  the  Georgia  Railway 
ft  Power  Company,  Atlanta,  Ga.,  and  a 
committee  representing  the  railway 
union.  Every  point  at  issue  is  covered 
in  the  agreement  except  the  question 
of  hourly  wages.  This  question  will  be 
submitted  to  arbitration.  Luther  Ros- 
ser  will  represent  the  company  and 
Madison  Bell  the  union.  A  third  mem- 
ber of  the  board  of  arbitration  will  be 
chosen  by  these  two. 

Preston  S.  Arkwright,  president  of 
the  company,  would  not  give  out  the 
details  of  the  contract.  He  stated,  how- 
ever, that  the  "closed  shop"  is  not  in- 
cluded in  the  new  agreement.  All  mat- 
ters referring  to  the  relations  of  the 
members  of  the  union  to  the  company 
and  the  operation  of  the  company's  cars 
in  Fulton,  DeKalb  and  Cobb  counties 
were  fully  agreed  upon  by  both  parties, 
with  the  exception  of  the  straight 
hourly  wage. 

On  Feb.  26  Mr.  Bell  submitted  the 
name  of  Mayor  James  L.  Key  as  the 
third  member  of  the  board  of  arbitra- 
tion to  act  as  umpire,  but  Mr.  Roaaer 
declined  to  accept  him.  This  tMolted 
in  the  employees  calling  a  mass  meet- 
ing on  the  night  of  Feb.  27  which  was 
attended  by  more  than  1,000  union  men, 
most  of  them  railway  employees.  At 
."1:00  a  m.  on  Feb.  2H  a  motion  to  strike 
was  presented  at  the  meeting,  but  the 
appeals  of  the  coneative  coramitUemen 


had  the  desired  effect  and  the  men  final- 
ly agreed  to  let  the  matter  rest  until 
an  umpire  is  named  and  board  of  arbi- 
tration can  meet  to  settle  the  wage  mat- 
ters. 

Mr.  Rosser  refused  to  accept  Mayor 
Key  as  umpire  because  the  Mayor  has 
been  more  or  less  hostile  to  the  com- 
pany in  the  past. 


AvtT.ue  jthutllt' ;  Canarsle  shuttle.  .\v*-mu' 
K  to  Canarsle;  Grand  Street.  MetropolitHn 
Avi*nue  to  Fresh  Pond  Road  and  Jackson 
Avenue  to  North  Beach. 

NEW  YORK  &  QUEEN.S  COl-VTY  — 
Calvary  Cemetary,  Lutheran  Cemetary  lo 
lioint  one-fourth  mile  west ;  Stelnway. 
RIker  .Vvenue  to  North  Beach  :  Corona. 
Kisk  A\enue.  Woodslde,  to  Ueona  .Xynnuc. 
Corona ;  Flushing  Avenue.  Second  Avenue 
to  North  Beach ;  Vernon  Avenue,  one  track  : 
Fourteenth  Street  to'  Broadway :  Hutih 
Kills,  entire  line. 

LONG  ISLAND  ELECTRIC — Hollls  to 
Belmont   Park. 

NEW  YORK  &  LONG  ISLAND— Hemp- 
stead to  Jamaica  and   Mineola  to  Jamaica. 


City  Threatens  to  Seize  Railway 

Corporation  Counsel  Burr  of  New  York 
announced  on  March  4  that  unless  the 
Interborough  Rapid  Transit  Company 
improved  its  service  greatly  on  the 
subway  lines  within  ninety  days  steps 
would  be  taken  for  the  seizure  and 
operation  of  the  property  by  the  city. 
The  announcement  followed  instruc- 
tions to  Mr.  Burr  by  the  Board  of 
Estimate  on  March  3  to  take  action 
to  dep/ive  the  New  York  Railways  of 
its  franchises  for  failing  to  furnish 
adequate  service. 

In  reference  to  the  subway  lines, 
Mr.  Burr  said  he  would  call  upon  the 
Public  Service  Commission  and  insist 
that  the  terms  of  the  Interborough 
Company's  contract  with  the  city  be 
lived  up  to.  He  explained  that  a  clause 
in  the  dual  subway  contract  provides 
that  the  Interborough  Company  shall 
furnish  adequate  service,  and  that  if 
it  fails  to  do  so,  and  the  warning  of 
the  city  is  disregarded  for  ninety  days, 
the  city  could  take  over  the  lines  and 
either  operate  them  itself  or  turn  them 
over  to  an  operating  agency. 

On  March  1  Public  Service  Commis- 
sioner Lewis  Nixon  issued  an  order 
directing  the  Interborough  Company  to 
add  600  more  cars  to  its  subway  service 
not  later  than  March  10.  The  order 
practically  provides  for  a  service  equal 
to  the  present  rush-hour  periods  during 
the  entire  day.  Mr.  Burr,  in  his  state- 
ment, referred  to  this  order  by  Mr. 
Nixon  as  follows: 

There  Is  ample  proof  of  the  inadequacy 
nf  the  present  service  and  unleaa  the  600 
addlllonal  cars  are  provided  ths  present 
sirious  congestion  will  continue.  At  pres- 
>-ni  there  appears  to  be  no  doubt  that  the 
cuntract  with  the  city  has  been  violated. 
Recent  hearings  have  proved  this  beyond 
X  doubt. 


Thirty  Lines  Still  Tied  Up 

Surface  railway  lines  in  three  bor- 
oughs of  Greater  New  York  were  still 
out  of  commission  on  March  3  through 
the  blizzard  responsible  for  their 
break -down  begun  four  weeks  ago.  The 
following  lines,  thirty  in  number,  are 
still  idle: 

NEW  YORK  RAILWATS— Eighty-sixth 
Street  and  Spring  Street 

THIRD  AVENTJB— Wwt  Side  belt:  Ave- 
nue B.  from  Fourteenth  to  Flfty-nlntf- 
Streets. 

SECOND     AVBNUa  —  Second     Avenii' 
Cnnnl     to    Worth     Street*:     Flnt     Avenuf 
shuttle. 

EIGHTH  AND  NINTH  AVENUE  — 
Ninth  Avenue;  Bivhth  Avenue,  from  IKth 
lo  12Sth  Btreata. 

B  R  T.  AKD  BROOKLYN  CITY  — 
Montsfue  Street ;  Metropolitan  Avenue. 
frnm    iiry    Harbor   road   to  Jamaica   Ave- 

r.nr      \\'\Woff  Avenue:    Avenue  C  one  trnrk  ; 
o<««    track ;    Utica    Avenue    ahuttle ;    Ralph 


Bank  Comments  on  Electrification 
Prospects 

Fuel  saving  and  increased  track  ca- 
pacity would  be  two  of  the  important 
results  from  the  electrification  of  the 
railroads  of  the  country,  it  is  stated  by 
the  National  Bank  of  Commerce  in  New 
York  in  the  March  issue  of  its  maga- 
zine, Commerce  Monthly..  However, 
chiefly  because  of  the  great  expense  in- 
volved in  the  transition  from  steam  to 
electrically  operated  railroads,  it  is  un- 
likely that  any  general  move  toward 
electrification  will  be  made  in  the  near 
future.    The  bank  says: 

It  would  not  be  without  precedent  If  the 
next  decade  witnessed  England  and  the  con- 
tinent outstripping  this  countn-  in  the  ex- 
ploitation of  another  Industry  which,  while 
possibly  not  conceived  here,  has  certainly 
been  more  fully  developed  In  America  than 
fisewhere. 

It  Is  plain  that  we  must  take  a  long- 
.-•iBhted  view  of  the  future  of  our  railroads. 
They  must  be  given  such  freedom  to  develop 
and  to  improve  their  facilities  that  they  will 
not  be  required  to  enlarge  their  facilities 
merely  on  the  basis  of  the  immediate  pinch, 
but  will  be  able  to  Introduce  Improvements 
from  the  standpoint  of  return  a  decade  or 
two  decades  hence.  Electrification  thus  has 
its  greatest  argument  in  the  future,  for  with 
the  rapidly  Increasing  cost  of  fuel  and  rate 
of  traffic,  the  ultimate  return  on  any 
amount  now  Invested  In  electrification  will 
tie  more  than  generous  compare<>  with  the 
return  on  the  accumulated  amount  which 
might  be  spent  year  by  year  over  a  long 
period  In  patching  up  our  steam  railway 
system. 

Trafflc  on  our  railroads  normally  doubles 
every  twelve  years.  Practicailj'  all  Im- 
provements have  been  postponed  for  a  long 
period.  When  the  process  of  rehabilitation 
i>ogins.  it  will  be  well  to  consider  devoting 
to  electrification  part  of  the  tremendous 
sum  which  will  have  to  be  spent 

The  magazine  points  out  that  it  is 
estimated  that  $2,500,000,000  must  be 
spent  in  the  next  three  years  to  meet 
the  accumulated  and  the  current  annual 
need  for  improvements.  It  then  cites 
the  fact  that  plans  for  future  electriflca 
tion  are  more  extensive  abroad  than  at 
home.    It  says: 

.•      "•'   •—   '•"'•■  ^^   stales  are  not 

f  (Tpct  «ny  exten- 

di <'•<       The   polll- 

I  r  .1..,    >...t-rican 

r  thout 

L!,.  '    reg- 

:i.iM,K     .,,.'    past 
.  nt   thni   capital 
■otment       Also. 
'    '  States  la  so 
.^t  of  most 
of  conser- 
nul    I'MU't.lM    iiiui7.:»u(>n    n(   our    coal 
has    not    beenme    so    acoute    as    In 


utaiiiiT)  on  ti\<' 
few  years,  it  i« 
In    not    se^kinr    ' 

II..    -      ■ 


Mr.  Beeler  in  Chicago 

John.  A.  Beeler  has  been  employed 
bjr  Henry  A.  Blair  to  study  the  routes, 
schedules  and  equipment  of  the  Chicago 
Surface  Lines  and  to  make  such  recom- 
mendations for  improvements  as  he 
finds  advantageous. 
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Two-Cent  Wage  Advance  at  Covington. 

— The  Cincinnati,  Newport  &  Covington 
Railway,  Covington,  Ky.,  has  granted 
its  carmen  an  increase  in  wages  of  2 
cents  an  hour.  Under  the  new  scale  the 
maximum  rates  are  raised  to  45  cents 
and  50  cents  an  hour. 

Appeal  for  Wage  Increase. — The  em- 
ployees of  the  Joplin  &  Pittsburg  Rail- 
way, Pittsburg,  Kan.,  have  filed  a  com- 
plaint with  the  Kansas  Industrial  Court 
asking  for  increased  wages  and  better 
working  hours  and  conditions  on  that 
line.  The  employees  were  awarded  a 
raise  in  wages  by  the  War  Labor  Board, 
but  it  is  said  that  the  increase  was 
never  placed  in  effect. 

.  Jury     Inquiry      in     Richmond. — The 

Richmond  County  Grand  Jury  has  been 
instructed  to  investigate  all  the  cir- 
cumstances attending  the  suspension  of 
service  by  the  Staten  Island  Midland 
Railway,  which  ceased  operation  after 
its  failure  to  make  the  city  officials  of 
New  York  realize  the  need  of  the  com- 
pany for  increased  fares.  Residents  of 
Staten  Island,  deprived  of  car  service, 
have  indicated  their  willingness  to  pay 
a  10-cent  fare  if  necessary. 

Governor  Vetoes  Fare  Bill. — Gover- 
nor James  M.  Cox,  of  Ohio  denied  to 
the  State  Public  Utilities  Commission 
the  right  to  interfere  with  the  Toledo 
railway  situation  by  fixing  of  rates  for 
two  years,  when  he  vetoed  the  bill 
presented  by  Representative  Evans  of 
Lucas  County,  after  it  had  passed  both 
houses  of  the  Assembly  with  little  or  no 
general  debate.  The  bill  gave  to  the 
commission  the  power  of  rate  deter- 
mination of  city  tractions  such  as  ithas 
in  the  case  of  other  utilities  and  inter- 
urbans  at  the  present  time. 

An  Echo  of  the  Past.— Municipal 
ownership,  once  so  strongly  advocated 
by  the  Mayor  of  Atlanta,  Ga.,  has  never 
received  the  smallest  encouragement 
from  the  taxpayers.  Since  the  State 
Legislature  of  Georgia  a  year  ago 
turned  down  a  proposition  looking  to- 
ward municipal  ownership,  little  if  any- 
thing has  been  heard  on  the  subject. 
It  is  not  regarded  as  probable  that  a 
municipal  ownership  program,  which 
has  been  discussed  in  some  sections  of 
the  State,  will  find  any  favor  with  the 
law  makers  at  the  June  session  of  the 
Legislature. 

Explains  Service  -  at  -  Cost.  —  Harry 
Reid,  president  of  the  Kentucky  Utili- 
ties Company,  the  Louisville  &  South- 
■ern  Indiana  Traction  Company,  the 
Louisville  &  Northern  Railway  and  the 
road  between  Louisville  and  Indianap- 
olis, explained  the  service-at-cost  plan 
of  operation  in  an  interview  in  one  of 
the  Louisville  papers  recently.  Mr. 
Reid  is  a  resident  of  that  city.    He  said 


that  he  did  not  care  to  be  placed  in 
the  attitude  of  giving  advice  either  to 
the  city  authorities  or  to  the  new  ad- 
ministrative body  of  the  Louisville  Rail- 
way, but  merely  was  pointing  out  at  the 
request  of  the  paper  how  the  system 
had  worked  out  satisfactorily  in  other 
cities. 

Suggestions  Welcome.  —  Believing 
that  the  men  on  the  job,  who  are  in 
very  close  touch  with  conditions,  can 
offer  suggestions  to  the  officials  of  the 
Monongahela  Valley  Traction  Company, 
Fairmont,  W.  Va.,  that  will  improve 
service  and  better  conditions  in  general, 
George  M.  Alexander,  president  of  that 
corporation,  is  going  to  make  an  effort 
to  avail  himself  of  these  suggestions. 
Compensation  of  an  adequate  nature 
will  be  offered  for  those  that  are  ac- 
cepted. All  suggestions  will  receive  the 
earnest  consideration  which  is  due  them. 
A  committee  has  been  appointed  to 
devise  means  and  a  system  of  com- 
pensation for  such  suggestions. 

Municipal  Railway  an  Election  Issue. 
— It  is  expected  that  the  election  in 
Seattle,  Wash.,  on  March  5  will  bring 
about  a  change  of  administration  in  city 
affairs,  as  both  Hugh  M.  Caldwell, 
former  corporation  counsel,  and  James 
A.  Duncan,  the  labor  candidate,  de- 
feated the  present  Mayor  at  the  pri- 
maries. Mr.  Caldwell,  who  will  very 
probably  be  elected,  has  expressed  him- 
self as  bitterly  opposed  to  the  municipal 
railway  management,  and  in  fact  the 
entire  project.  He  has  even  intimated 
that  he  will,  if  elected,  take  steps  to 
revoke  the  $15,000,000  deal  whereby  the 
city  took  over  the  railway  lines  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company. 

City  Commission  Against  One-Man 
Cars. — The  City  Commission  of  Nash- 
ville, Tenn.,  has  passed  on  third  and 
final  reading  an  ordinance  abolishing 
one-man  cars  in  that  city.  The  Mayor 
and  Commissioner  Tompkins  voted 
against  the  proposal.  The  measure  be- 
comes effective  in  ninety  days.  The 
Nashville  Railway  &  Light  Company 
has  invested  $150,000  in  one-man  cars. 
It  protested  the  passage  of  the  measure 
abolishing  the  cars.  Representatives  of 
local  schools  and  colleges  and  of  local 
manufacturing  companies  appeared  in 
opposition  to  the  bill.  For  the  company, 
Walter  Jackson  explained  the  operation 
of  the  cars  and  reviewed  their  history 
and  development.  He  called  particular 
attention  to  the  fact  that  one-man  cars 
originated  in  and  enjoyed  the  greatest 
popularity  in  the  South. 

Snow  Affects  Connecticut  Trolleys. — 
While  other  electric  railways  in  New 
England  temporarily  abandoned  large 
portions  of  their  systems  during  the 
recent  series  of  severe  snowstorms,  the 
Connecticut  Company  at  no  time  failed 
to  provide  some  sort  of  service  on  all 
parts  of  its  system  and  kept  schedules 
even  during  the  most  trying  days  of 
the  period  on  85  per  cent  of  its  lines. 
On  March  1  the  company  was  able  to 
announce  100  per  cent  service  on  all 
lines.  The  Hartford  &  Springfield 
Street  Railway,  which  operates  on  both 
banks    of    the    Connecticut    River    be- 


tween the  two  cities,  had  its  first 
through  service  in  more  than  a  week 
on  the  east  side  on  March  1,  and  hoped 
to  get  back  to  normal  on  the  west  side 
during  the  week.  The  Shore  Line  Elec- 
tric Railway  has  had  intermittent 
service  on  its  lines  during  the  storms. 
To  Close  North  Hampton  Branch. — 
The  New  Hampshire  Public  Service 
Commission  on  Feb.  24  gave  the  Ports- 
mouth Electric  Railway  authority  to 
suspend  traffic  on  its  North  Hampton 
branch,  connecting  the  town  of  North 
Hampton  with  Hampton  Beach,  unless 
an  agreement  between  town  and  com- 
pany is  reached  before  May  1.  Author- 
ity to  close  for  the  time  being  the 
North  Beach  branch  was  refused,  as 
rail  communication  between  Portsmouth 
and  Hampton  Beach  would  thereby  be 
severed.  The  company  will  not  be  re- 
quired this  winter,  however,  to  clear  out 
about  200  yards  of  ice-filled  tracks,  so 
that  transfer  of  passengers  will  tem- 
porarily be  necessary  at  that  point. 


Program  of  Meeting 


Central  Electric  Railway  Association 

The  program  of  papers  has  been  an- 
nounced for  the  annual  meeting  of  the 
Central  Electric  Railway  Association  at 
the  Seelbach  Hotel,  Louisville,  Ky.,  on 
March  10  and  11.  Sessions  will  be 
held  at  2  p.m.  on  March  10  and  9  a.m. 
on  March  11.  The  dinner  for  associa- 
tion members,  their  families  and  invited 
guests  will  be  at  7  p.m.,  on  March  10, 
The  executive  committee  will  meet  at  9 
a.m.,  on  March  10.  The  Interstate 
Public  Service  Company  has  arranged 
to  furnish  a  special  car  to  be  operated 
between  Indianapolis,  Ind.,  and  Louis- 
ville, Ky.,  on  March  9. 

The  session  on  March  10  will  be 
opened  with  the  annual  address  by  J. 
F.  Collins,  president  of  the  association. 
This  will  be  followed  by  the  business 
session  and  the  reading  of  reports  of 
committees.  Ralph  H.  Rice,  principal 
assistant  engineer.  Board  of  Supervis- 
ing Engineers,  Chicago  Traction,  will 
then  read  a  paper  "Rail  Bonding."  The 
discussion  will  be  participated  in  by  M. 
B.  Lambert,  assistant  manager  of  the 
railway  department  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany; Ralph  W.  Palmer,  engineer  with 
the  General  Electric  Company;  E.  W. 
Rowland,  bond  engineer  with  the  Ohio 
Brass  Company;  R.  J.  Custer,  engineer 
of  ways  and  structures  of  the  Inter- 
state Public   Service  Company. 

Following  the  business  session  on 
March  11  there  will  be  a  paper  by 
D.  D.  Ewing,  professor  of  electric  rail- 
way engineering  at  Purdue  University, 
"Economical  Use  of  Electricity  for 
Car  Purposes."  The  discussion  of  this 
paper  will  be  led  by  L.  E.  Gould,  presi- 
dent of  the  Economy  Electric  Devices 
Company,  and  by  L.  M.  Clark  of  the 
Railway  Improvement  Company. 

The  regular  session  will  close  with 
the  presentation  of  the  annual  report 
of  the  secretary  and  treasurer  and  the 
election  and  installation  of  officers  for 
the  ensuing  year. 
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Increase  in  Revenue  for  November 

Fare  Increases,  One-Man  Cars  and  Absence  of  Epidemic  Lead  to 
More  Favorable  Conditions 


A  comparison  of  returns  for  the 
month  of  November,  1919,  with  those 
for  the  same  month  in  1918  of  those 
companies  reporting  their  operating 
statistics  to  the  information  bureau  of 
the  American  Electric  Railway  Associa- 
tion, shows  results  quite  favorable  to 
1919.  This  is  probably  due,  in  part  at 
least,  to  the  effect  of  the  influenza  epi- 
demic, which  although  it  had  passed  its 
climax  at  the  end  of  October,  1918,  in 
the  East  and  South  still  lingered  with 
enough  force  to  make  itself  felt  in  those 
sections  of  the  country  throughout  the 
month  of  November. 

November  Worst  in  West 

In  the  West,  the  disease  did  not 
reach  its  full  malevolence  until  after  it 
had  been  gotten  well  under  control  in 
the  other  sections  of  the  country.  No- 
vember was  probably  the  worst  month 
in  the  West,  and  this  is  very  clearly 
reflected  in  the  attached  tables  in  which 
the  West  makes  the  most  favorable 
showing  in  the  comparison  of  1919  with 
1918. 

The  South  seems  to  be  enjoying  an 
unusual  degree  of  prosperity  which  has 
shown  up  consistently  in  its  operating 
itatistics  for  the  last  few  months.  Sev- 
eral factors  are  contributing  to  this 
prosperity,  or  at  any  rate  are  con- 
tributing to  the  favorable  showing 
made  in  the  latter  months  of  1919 
when  compared  with  the  corresponding 
months  of  1918.  First  there  are  the 
lingering  effects  of  the  influenza  men- 
tioned above.  Second,  there  are  the 
numerous  oil  booms  occurring  there, 
bringing  in  their  train  large  additions 
to  the  population  and  building  up  the 
traffic  of  the  local  street  railways. 
Third,  there  is  the  introduction  of  one- 
man  cars  daring  1919  on  a  large  pro- 
portion of  the  mileage  represented  in 
the  accompanying  tables,  with  the  con- 
■equent  reduction  of  expenses  and  tend- 
ency to  secure  the  maximum  amount  of 
traffic  possible. 

Tabues  Analyzed 

In  Tables  III  and  IV  an  analysis  of 
the  operating  expenses  is  given.  Table 
III  showing  the  actual  amount  spent  by 
the  different  departments  and  Table  IV 
showing  the  same  amounts  on  a  per 
car-mile  basis. 

A  stady  of  these  tables  shows  that 
the  heaviest  increases  have  occurred  in 
the  way  department,  with  the  transpor- 
tation department  second.  For  the 
country  as  a  whole  the  cost  of  main- 
taining way  and  structures  rose  from 
2.7  cents  per  car-mile  in  November, 
1018,  to  4.24  cents  per  car-mile  in  No- 
vember, 1910,  an  increase  of  67.03  pet 


cent.  The  heaviest  increase  in  this 
department  occurred  in  the  West,  where 
it  jumped  from  1.81  cents  per  car-mile 
in  1918  to  5.11  cents  per  car-mile  in 
1919,  or  182.32  per  cent.  , 

The  cost  of  conducting  transporta- 
tion for  the  country  as  a  whole  in- 
creased 25.54  per  cent  per  car-mile, 
rising  from  11.08  cents  per  car-mile  in 
1918  to  13.91  cents  in  1919.  The  West 
showed  the  heaviest  increase  in  this 
department  also,  the  increase  being 
33.23  per  cent  per  car-mile. 

The  only  item  of  expense  showing 
an  actual  decrease  iii  any  part  of  the 
country  was  that  for  power.  In  the 
East  the  cost  of  power  dropped  from 
6.2  cents  per  car-mile  in  1918  to  5.83 
cents  in  1919,  a  decrease  of  5.97  per 
cent  per  car-mile.  The  South  also 
showed  a  slight  decrease  in  power  ex- 
pense, amounting  to  0.71  per  cent  per 
car-mile,  but  as  some  of  the  Southern 
companies  include  their  power  expenses 
in  their  expenses  for  conducting  trans- 
portation, the  figures  for  these  items 
are  probably  not  strictly  accurate. 

Usual  Territorial  Arrangement 
Followed 

As  in  the  past  the  returns  from  both 
city  and'  interurban  companies  have 
been  classified  according  to  the  follow- 
ing geographic  grouping:  Eastern  dis- 
trict— east  of  the  Mississippi  River  and 
north  of  the  Ohio  River;  Southern  dis- 
trict— south  of  the  Ohio  River  and  east 
of  the  Mississippi  River;  Western  dis- 
trict— west  of  the  Mississippi  River. 


Boston  Has  Fairly  Good  January 

The  financial  statement  of  the  month 
of  January  as  given  out  by  the  Boston 
(Mass.)  Elevated  Railway  shows  a  net 
gain  of  $99,727  as  compare  dwith  |343,- 
S83  for  the  proceeding  month.  The 
difference  is  due  mainly  to  the  fact 
that  the  month  of  January  was  a  par- 
ticularly stormy  one.  The  total  re- 
ceipts for  the  month  were  $2,868,841. 
The  total  cost  of  service  was  $2,769,118. 
The  total  operating  axpensea  were 
$2,071,950.  of  which  $1,373,223.  was  for 
wages.  During  the  month  there  were 
29,467,646  revenue  paaaangara  and  the 
cost  of  service  per  passangar  was  9.727 
cents.  The  receipts  per  revenue  pas- 
senger amounted  to  10.078  cents.  Due 
to  the  particularly  favorable  balance 
now  resulting  from  the  10-cent  fare,  it 
is  very  likely  that  the  and  of  the  year 
1920  will  find  the  Boston  Elevated  Rail- 
way able  to  continue  its  programme 
without  the  necessity  of  resorting  to 
special  assessments  upon  the  cities  and 
towns  served. 


Connecticut  Loss  $177,110 

Increased    Revenues    Under   Zone    Plan 

Offset    by     .Mounting     Expenses  — 

Figures  for  Three  Months 

The  Connecticut  Company  went  $177,- 
110  behind  in  the  ■first  three  months  of 
operation  under  the  zone  system,  des 
pite  greatly  increased  gross  revenues 
This  was  learned  at  the  final  hearing 
on  the  zone  system  before  the  Public 
Utilities  Commission  in  the  State 
capitol  at  Hartford,  Conn. 

Greatly  increased  costs  of  operation 
were  responsible  for  this  condition,  ac- 
cording to  President  Lucius  S.  Storrs, 
who  said  that  a  statement  on  the  situ- 
ation would  be  issued  by  the  company 
shortly.  He  and  Walter  J.  Flickinger, 
his  assistant,  expressed  the  belief  that 
under  the  6-cent  system,  in  force  up 
to  Nov.  2  of  last  year,  the  loss  would 
have  been  much  greater.  In  the  year 
ended  October  31,  1919,  the  compan> 
had  a  deficit  of  little  more  than  $10,00u 

In  each  month  since  the  establish- 
ment of  the  zone  system  the  company's 
gross  revenue  has  shown  an  increase 
over  that  of  the  corresponding  month  in 
the  preceding  year.  February  was  a 
banner  month  so  far  as  gross  receipts 
were  concerned,  but  the  great  expensi 
of  keeping  the  lines  open  during  th. 
series  of  storms  that  has  swept  Con- 
necticut has  eaten  into  this  increased 
revenue  and  sometimes  more  than  nulli- 
fied it. 

During  November,  the  first  month  of 
the  zone  system,  the  deficit  of  the  com- 
pany after  taking  out  the  amount  re- 
quired for  fixed  charges  was  $82,999. 
In  December  the  deficit  was  only  $110 
because  of  the  great  volume  of  holiday 
season  riding.  The  January  deficit  was 
$94,000.  During  February,  with  a  largi 
number  of  snow  storms  that  kept  the 
jitneys  off  the  streets,  the  volume  of 
riding  was  approximatly  25  per  cent 
greater  than  that  in  the  same  period 
of  1919,  but  the  work  of  keeping  the 
lines  clear  was  very  expensive. 

Attorneys  for  most  of  the  sixteen 
towns  protesting  against  the  zone  sys- 
tem were  heard  in  final  argument. 
Joseph  F.  Berry,  attorney  for  the  com- 
pany, told  the  commission  that  under 
the  law  he  did  not  believe  that  body 
had  the  power  to  set  rates  for  passen- 
ger service  and  then  grant  a  lower  rate 
for  commuters. 

The  commission  intimated  that  ita 
decision  would  be  given  early  in  April. 

Court  Orders  .Service 
Discontinued 
Judge  Mayer  in  the  Federal  Court  at 
New  York  on  Feb.  27  authorized  Job  E. 
Hedges,  receiver  of  the  New  York, 
N.  Y.,  to  discontinue  the  operation  of 
the  Seventh  Avenue  line  and  of  the 
Fourteenth  Street  line  across  the  Will- 
iamsburg Bridge.  The  date  for  the  dis- 
continuance was  set  for  March  7.  Tha 
order  was  made  on  the  grounds  that 
the  company  has  no  franchise  for  serv- 
ice over  the  bridge.  The  franchise  is 
owned  by  the  Fourth  and  Madison  Ave- 
nue line,  which  was  recently  separated 
from  the  rest  of  the  Npw  York  Railways. 
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TABLE  I— I.NXOME  STATEMENT  OF  THIRTY-THREE  RAILWAYS  FOR  NOVEMBER,  1919.  COMPARED  WITH  NOVEMBER,  1918 


-  United  States  - 


Railway  operating  revenues $6, 

Railway  operating  expenses 4, 

Net  operating  revenue... 1, 

Netrevenue:  Auxiliary  operations 

Taxes 

Operating  income I, 

Non-operating  income 

Gross  income I , 

Deductions  from  gross  income 1 , 

Net  income 

Operating  ratio  Tper  cent) 

Car  miles  operated 16, 


1919 
,444,246 
,969,084 
,475,162 

62,071 
374,974 
,162,258 
141,854 
,304,112 
,207,560 

96,552 

77  09 
,696,655 


1918 

$5,385,969 

4,177,439 

1.208,530 

'340.639 
867,691 
103,325 
971.016 
1.135.052 

iei,os6 

77  58 
16.033.000 


191 

J3.154. 

2,521. 

632, 

50. 

168. 

514, 

79, 

594. 

554 

39. 

79 

7,938, 


9 

686 

970 

716 

369 

560 

525 

527 

052 

946 

106 

.91 

985 


East 


1918 
$2,692,601 
2.104,827 
587,774 

■  r73'.i25 

414.649 

50,326 

464,975 

487,358 

78.19 
7.501.534 


1919 

$694,614 

472.429 

222.185 

4.272 

57.537 

168.919 

172 

169.091 

128.227 

40.864 

68.01 

2.027.162 


-  South  - 


1918 

$601,193 

416,510 

184,683 

■53.659 

131,624 

6.642 

138.266 

128.664 

9.602 

69.27 

1.919,772 


1919 

$2,594,946 

1,974,6«5 

620,261 

7.430 

148.877 

478.814 

62.155 

540.969 

524.387 

16,582 

76  11 

6,730,508 


West 


$2,092,175 

1,656,102 

436,073 

114,655 

321,418 

46.357 

367,775 

519,030 

161.g66 

79.17 

6,611,694 


TABLE  II— INCOME  STATEMENT  IN  CENTS  PER  CAR-MILE  OF  THIRTY-THREE  R.\ILWAYS  APPEARING  IN  TABLE  I,  COMPARING 


NOVEMBER,  1919,  WITH  NOVEMBER,  1918 


-  United  States  - 


Railway  operating  revenues 

Railway  operating  expenses. . . 
Net  operating  revenue .... 

Netrevenue;  Auxiliary  opera- 
tions  

Taxes 

Operating  income 

Non-operating  income 

Gross  income 

Deductions  from  gross  income . 
-Vet  income 

Operating  ratio  ( per  cent) 

Car  miles  operated 


1919 
38.60 
29.76 
8.84 


1918 
33.59 
26.06 
7.53 


Per  Cent 

Increase 

II    49 

11.42 

11.74 


1919 
39  74 
31.76 
7.98 


-  Tast  — 

1918 
35.89 
28.06 
7.83 


Per  Cent 

Increase 

10  73 

13.19 

1.91 


1919 
34.26 
23.30 
10.96 


South — 

■Per  Cent 

1918        Increase 

31.31  9.42 

21.69         7.42 

9.62        13.92 


0.57 
77.09 


2.13 
5.40 
0.64 
6.04 
7.07 
l.OS 
77.58 


5.63 
28.88 
31  25 
29.13 

2.26 


0  63 
2.12 
6.49 


0.«i 


79.91 


2.31 
5.52 
0.67 
6.19 
6.50 
O.SI 
78   19 


s.es 

17  57 

49,25 

21    00 

7.54 


0.21 
2.84 
8.33 


2.19 


8.33 
6.32 
2.01 
68.01 


2.76 
6.86 
0.35 
7.21 
6.70 
0.51 
69.27 


2.90 
21.42 

5. 68 
294.41 
t.8S 


16,696,655     16,033,000         4.14        7,938,985    7,501,534      5.83      2,027,162     1,919,772        5.59 


1919 
38.55 
29.34 
9.21 

0  11 
2.21 
7.11 
0.92 
8  03 
7.79 
0.24 
76.11 
6,730,508 


■  West  — 

1918 
31.64 
25.05 
6.59 


Per  Cent 

Increase 

21.83 

17.12 

39.75 


1.73 
4.86 
0  70 
5.56 
7.85 
I.S9 
79.17 
6,611,694 


27.74 
46.29 
31.43 
44.42 
0.77 

'  s.ir 
1.79 


TABLE  III— OPERATING  EXPENSES  OF  THIRTY-SEVEN  *RAILWAYS  FOR  NOVEMBER,  1919,  COMPARED  WITH  NOVEMBER,  1918 


-  United  States - 
1919 


Operating  expenses $5,557,217 


Way  and  structuree . 

F.quipraent .*..... 

Power ,^. ,.,,.,.., 

r'onducting  transportation , 

Traffic 

General  and  miscellaneous '. , 

Transportation  for  Investment — Cr. 
Car-miles  operated 


783,522 

610,645 

867,669 

2,571.079 

21,703 

710.518 

7.9/9 

18,473.777 


1919 

$2,744,480 

377,238 

301.637 

507.470 

1,244,113 

10,837 

353,185 


-East- 


1918 
$2,346,890 
301,600 
286,276 
511.539 
943.530 
9,585 
260,784 


1919 

$640,205 

62,100 

74,338 

42,624 

382,107 

753 

.  78,283 


■  South 


1918 

$531,148 

55,088 

59,980 

39,425 

312,973 

464 

63,218 


8,699,238        8,250,087        3,044,031         2,780,6155 


1919 

$2,122,532 

344,184 

234,670 

317,575 

944,859 

10,113 

279,050 

7,919 

6,730,508 


-West- 


1918 

$1,620,528 

119,403 

182,031 

263,384 

696,057 

11,765 

220,011 

5.1  SS 

6.611,694 


1918 

$4,498,566 

476.091 

528.287 

814.348 

1,952.560 

21.814 

544.013 

5,tlS 

17.642.446 

*  NOTE — This  table  includes  the  expenses  of  the  33  companies  shown  in  Tables  I  and  II,  and  in  addition  4  other  companies  which  are  not  included  in  Tables  I  and 
II,  because  of  the  fact  that  they  do  a  power  and  light  business  and  do  not  separate  their  railway  taxes  and  fixed  charges  from  the  taxes  and  fixed  charges  of  their  other 
business. 

^  Includes  $166,576  undistributed  depreciation  and  express  and  freight  charges. 
"  Includes  $33,576  for  express  and  freight  charges. 

•  Includes  $133,000  undistributed  depreciation. 

TABLE  IV— OPERATING  EXPENSES  IN  CENTS  PER  CAR-MILE  OF  THIRTY-SEVEN  COMPANIES  APPEARING  IN  TABLE  III, 

FOR  NOVEMBER,  1919.  COMPARED  WITH  NOVEMBER,  1918 


Operating  expenses 

Way  and  structures 

Equipment 

Power 

Conducting  transportation 

Traffic 

H  General  and  miscellaneous 

^  Transportation  for  investment— Cr. 
Car-miles  operated 

*  Includes  0.94  cents  per  car-mile  undistributed  depreciation  and  express  and  freight  ch^ges. 

*  Includes  0. 40  cents  per  car-mile  for  express  and  freight  charges. 
■  Includes  2.01  cents  per  car-mile  undistributed  depreciation. 


. United  States 

1919              1918      Percent 

1919 

— East . 

1918      Percent 

1919 

-  South  . 

1918      Percent 

1919 

— West — 
1918 

Per  Cent 

Increase 

Increase 

Increase 

Increase 

30.08 

'25.50     17.95 

32.12 

'28.45     12.90 

21.03 

19.10     10.11 

31.54 

'24.51 

28.68 

4.24 

2.70     57.03 

4.33 

3.66     18.31 

2.04 

1.98       3.03 

5.11 

1.81 

182.32 

3.31 

2.99     10.70 

3.47 

3.47     

2.45 

2.16     13.52 

3.49 

2.75 

26.91 

4.70 

4.62       1.73 

5.83 

6.20      5.97 

1.41 

1.42      0.71 

4.72 

3.98 

18.59 

13.91 

11.08     25.54 

14.31 

11.44     12.51 

12.56 

11.27     11.44 

14.03 

10.53 

33.23 

0.12 

0.12     

0.12 

0.12     

0.15 

0.17 

11.  n 

3.85 

3.08     25.00 

4.06 

3.16     28.48 

2.57 

2.27     13.21 

4.15 

3.33 

24.62 

o.ot 

0.03    33.33 



0.11 

0.07 

57.00 

18,473.777 

17,642,446       4.71 

8,699,238 

8.250,087       5.44 

3,044,031 

2.780.665       9.47 

6,730,508 

6,611,694 

1.79 

East 

South 

West 

$8,769,510 

$1,260,016 

$6,345,608 

6,862,456 

879,121 

4,839,779 

1,907,054 

380,895 

1,505,829 

515,451 

260.516 

206,060 

486,347 

122.228 

394.416 

1,936,158 

519.183 

1,317,473 

139,936 

4,098 

230,884 

2,076,094 

523,281 

1,548.356 

1,714,698 

310,752 

1,187,183 

361,396 

212,529 

361,173 

21,657.136 

3,676,591 

15,073,657 

TABLE  V— COMBINED  INCOME  STATEMENT  OF  *EIGHTy-8EVEN 
RAILWAYS  FOR  NOVEMBER,  1919 
United  States 
Railway  operating  revenues.,..  $16,375,134 
Railway  operating  expenses...     12,581,356 

Net  operating  revenue 3.793,778 

Net  revenue:  Auxiliary  opera- 
tions   982,027 

Taxes 1,002,991 

Operating  income 3,772,814 

Non-operating    income 374,918 

Grof^H  iiworne 4, 1 47,732 

Deductions  from  gross  income.       3,212,633 

Net    income 935,099 

Car-miles  operated 40,407,387 

•  Includes  the  companies  shown  in  Tables  I  to  IV  to  others  for  which  the 
1918  figures  are  not  available. 

TABLE  VU— DETAILED  STATEMENT  OF  THE  OPERATING 
EXPENSES  OF  'ONE  HUNDRED  RAILWAYS  FOR 
NOVEMBER.  1919 
United  States        East  South 

Operating  expenses '$12,685,330  '$7,093,579    $1,009,349 

Way  and  structures 1,735,457         992,028  119.283 

Equipment 1,420,394         848,307  30,058 

Power 1,836,757       1,113,118  106,179 

Conducting  transportation 5,777,648      3.142,754         607,344 

Traffic...    47,717  25,429  2,466 

General  and  miscellaneous....       1,709,584         966,666  144,019 

Transportation  for  investment 

—Ct s.ies    

Car-miles  operated 42,782,633    22,693,813      4,743,721 

*  This  table  includes  the  expenses  of  the  87  companies  shown  in  Tables  V  and 
VI  and  in  addition  1 3  other  companies  which  are  not  included  m  Tables  V  and 
VI  because  of  the  fact  that  they  do  a  power  and  light  business  and  do  not  separate 
their  railway  taxes  and  fixed  charges  from  the  toxes  and  fixed  charges  of  their 
other  business.  ,    . 

>  Includes  $  1 65,936  undistributed  depreciation. 
'  Inoiudea  $5,277  undistributed  depreciation. 
■  Includes  $160,659  undistributed  depreciation. 


TABLE  VI— COMBINED  INCOME  STATEMENT  OF  TABLE  V. 
SHOWING  THE  AMOUNTS  IN  CENTS  PER  CAR-MILE 


r 

United  Sta 

:es       East 

South 

West 

Railway  operating  revenues... 

40.52 

40.49 

34.27 

42.10 

Railway  operating  expenses.. . 

31.14 

•  31.69 

23.91 

32.11 

Net  operating  income 

9.38 

8.80 

10.36 

9.99 

New  revenue:  Auxiliary  opera- 

tions   

2.43 

2.38 

7.08 

1.37 

Taxes 

2.48 

2.24 

3.32 

2.62 

Operating  income 

9.33 

8.94 

14.12 

8.74 

Non-operating    income 

0.93 

0.65 

0.11 

1.53 

Gross  income 

10.26 
7.95 

9.59 
7.92 

14.23 
8.45 

10  27 

Deductions  from  gross  income. 

7.88 

Net  income 

2.31 

1.67 

5.78 

2.39 

Operating  ratio  (percent) 

76.85 

78.27 

69.77 

76.27 

Cax-miles  operated 

40,407,387 

21,657,136 

3,676,594 

15,073.657 

West 

$4,582,402 

624,146 

542.029 

617,460 

2,027.550 

19.822 

598.899 

s.ies 

15,345,099 


TABLE  VIII— DETAILED  STATEMENT  OF  OPERATING  EXPENSES 
OF  THE  ONE  HUNDRED  COMPANIES  APPEARING  IN 
TABLE  VII,  IN  CENTS  PER  CAR-MILE 


Operating  expenses 

Way  and  structures 

Equipment 

Power 

Conducting  transportation.. 

Traffic 

General  and  miscellaneous.. 

Transportation  for  Invsst- 

ment — Cr 

Car- miles  operated 


United  States       East 

South 

West 

>  29.65 

"31.26 

21.28 

•29.86 

4.06 

4.37 

2.51 

4.08 

3.32 

3.74 

0.63 

3.53 

4.29 

4.90 

2.24 

4.02 

13.50 

13.86 

12.81 

13.22 

on 

0.11 

0.05 

0.12 

4.00 

4.26 

3.04 

3.90 

O.Oi 

0  OS 

42.782.633 

22.693.813 

4.743,721 

15,345.099 

*  Includes  0.39  cents  per  car-mile  undistributed  depreciation. 
^  Includes  0. 02  cents  per  car-mile  undistributed  depreciation. 

*  Includes  1 .  04  cents  per  car-mile  undistributed  depreciation. 
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Twin  City  Conditions  Fair 

Company  Able  to  Meet   Dividend   Pay- 
ments— Hopes  Current  Year  Will 
Show  Greater  Improvement 

The  annual  report  for  the  year  1919 
recently  issued  by  the  Twin  City  Rapid 
Transit  Company,  Minneapolis,  Minn., 
indicates  that  the  financial  condition  of 
the  company  has  slightly  improved  and 


ment  maintenance  is  also  attributed  to 
the  continued  increase  in  the  cost  of 
labor  and  material  and  the  fact  that 
during  1918  a  large  amount  of  main- 
tenance work,  especially  as  regards  the 
equipment,  had  to  be  deferred  because 
of  the  inability  to  secure  sufficient  la- 
bor to  maintain  the  property  in  its  past 
high  physical  condition  of  excellence. 
Because    the   city   claimed    that    the 


INCOME  STATEMENT  OF  THE  TWIN  CITY  RAPID  TRANSIT  COMPANY 


1919 

RcveiKM  from  tnMportatioo (II,)5I.739 

Revenue  from  other  railway  operationa 90,705 


Total  railway  operatint  rerenue . . 

Way  and  itructuree 

Equipment 

Poww 

Coodaetinc  transportation. . ., 

TraiBe 

Oanenland  roiacellaneous 

TMHpcrtation  for  investment  C^ 

Total  railway  operating  expenses . . 

Net  operating  revenue 

Taxes  assignable  to  railway  operating. 


»n. 442.444 
)I.I02.567 

1.245.070 

1,175.293 

3,7««.7II 

^ 62.450 

1.090.669 

•19,701 

58.445,059 
2,997,385 

1.126,338 

Operating  income $1,871,047 

Non-operating  income 51,034 

Gross  income . 

Rent  for  leased  roads 

'Interait  on  funded  debt 

Net  loss  miscellaneous  physical  property 

MiaesUaoeous  debits 


11,922.081 

3,000 

1,087.446 

32.829 

10.454 


Total  deductions  from  gross  income 
NstiaeaoM  traoafarred  to  profit  and  loss . 
•  Deficit. 


$1,133,729 
)7M.]52 


1918 
$9,618,501 
77,479 

$9,695,980 

$1,005,629 

823.048 

1.132.335 

3,142.150 

37.422 

873.962 

•10,572 

$7,003,974 

2.692,006 

936.451 

$1,755,555 
15.215 

$1,770,770 

3.000 

1,034.428 

27,334 

14.706 

$i,079,46t 

1691.302 


Per  Cent 
Change 
+     Increase 
—  Decrease 
+  18  02 
-1-17  II 


-i-18  02 
+  9.69 
-^51.40 
-I-  3  79 
+  20  58 
+  66  80 
+  24  82 
—86  40 

+  20  60 
+  11  33 
+  20.25 

+  6  08 
+235  50 

+  8  05 


+  5  13 
+  20  15 
—28  92 

+  5.02 

+  14  02 


as  yet  the  point  has  not  been  reached 
when  it  is  necessary  to  pass  the  stock 
dividends  entirely,  although  it  is  true 
that  the  dividend  rate  on  the  common 
stock  has  been  below  normal  for  the 
past  two  years. 

An  analysis  of  the  accompanying 
table  shows  that  operating  expenses 
increased  more  than  the  revenues,  due 
especially  to  large  increases  in  the 
equipment,  conducting  transportation 
and  general  and  miscellaneous  ac- 
counts. The  increase  in  these  accounts 
resulted  from  the  substantial  increase 
in  wages  made  to  all  employees  on 
Aug.  20,  1919.  The  net  income  trans- 
ferred to  Profit  and  Loss  for  the  year 
was  slightly  more  than  in  the  previous 
year, — thus  making  it  possible  to  in- 
er«aM  the  dividend  rate  on  the  common 
stock  by  half  of  1  per  cent 

The  increase  in  the  track  and  equip- 


franchises  of  the  company  in  Minne- 
apolis expired  in  1923,  no  track  exten- 
sions or  new  rolling  stock  were  added 
during  the  year.  On  Dec.  9,  1919,  the 
voters  in  referendum  refused  to  ratify 
an  agreement  resulting  from  four 
years'  continuous  and  painstaking  ef- 
fort on  the  part  of  the  company  and 
Minneapolis  city  officials,  providing  for 
a  service-at-cost  franchise. 

The  company,  although  defeated  for 
the  t:m«  bieing  in  obtaining  sufficient 
revenue  to  meet  the  ever  increasing 
cost  of  service  rendered,  believes  that 
an  ultimate  solution  of  the  transporta- 
tion problem  in  the  Twin  Cities  will  be 
worked  out  as  the  public  more  and  more 
understands  and  appreciates  that  much 
of  the  prosperity  of  the  community  de- 
pends upon  good  transportation.  The 
situation  is  rapidly  adjusting  itself  to 
a  point  where  the  people  are  willing  to 
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Total  mileaga—  A II  tracks 
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7  par  esat  on  mtmni  stock 
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1919 
24)  07 
177  40 
452  65 
451  70 
222.186.823 
73.458.262 

295.645.0*5 

$11,179,535 

46.000 

24,7M 

5  04 
J  73 
73  7 
9  80 

2 10.  WO 
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24)  03 
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+  I  06 
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9  65 
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pay  a  sufficient  fare  to  insure  adequate 
service  and  provide  a  reasonable  re- 
turn on  the  fair  value  of  the  property. 
Already  the  officials  of  the  city  of  St. 
Paul  are  considering  submitting  to  the 
voters  of  that  city  an  amendment  to 
the  franchise  ordinance  under  which 
service  is  now-rendered,  which  will  per- 
mit raising  the  fare  from  5  cents  to  7 
cents.  The  company,  however,  in  con- 
sideration of  receiving  this  increase  in 
unit  rate  of  fare  must  furnish  adequate 
equipment  and  service.  Pending  the  out- 
come of  this  referendum,  operation  will 
continue  and  the  best  possible  service 
rendered  under  the  existing  conditions. 

To  facilitate  the  handling  of  traffic 
and  further  economies  of  operation  the 
company  is  planning  to  use  a  part  of 
the  renewal  reserve  fund  for  improve- 
ments in  the  equipment  and  the  con- 
struction of  certain  extensions  which  it 
is  hoped  will  somewhat  reduce  the  con- 
gestion and  thereby  expedite  traffic. 

During  the  year  an  agreement  was 
made  with  the  Northwestern  Terminal 
Company  whereby  that  company 
financed  an  extension  into  a  new  indus- 
trial district.  The  notes  covering  the 
loan  do  not  mature  until  the  line  is 
self-supporting  and  produces  a  return 
on  the  investment  The  terminal  com- 
pany also  guarantees  the  railway 
against  operating  losses. 


Abrogation  of  Lease  Postponed 

The  Shore  Line  Electric  Railway, 
which  had  planned  to  turn  back  to  the 
Connecticut  Company,  New  Haven, 
Conn.,  the  New  London  and  other  lines 
operated  under  lease,  will  continue  to 
run  the  lines  indefinitely.  This  is  in 
accordance  with  the  wishes  of  the  Con- 
necticut Company.  This  permission  was 
granted  by  Judge  John  P.  Kellogg  in 
the  Superior  Court  in  New  London  who 
passed  an  order  approving  of  the  exten- 
.sion  of  the  agreement  made  by  Robert 
W.  Perkins,  receiver  of  the  Shore  Line 
Electric  Railway,  with  the  Connecticut 
Company  regarding  the  annulment  of 
its  lease  of  the  local  lines. 

On  Dec.  19  Mr.  Perkins  applied  to 
the  Superior  Court  for  permission  to 
annul  the  ninety-nine  year  lease  of  the 
New  London  lines  with  the  Connecticut 
Company  and  the  court  passed  an  order 
terminating  the  lease  and  authorizing 
the  delivery  of  the  property  to  the 
Connecticut  Company. 

The  application  of  Mr.  Perkins  stated 
that  on  account  of  the  exigencies  con- 
nected with  the  operation  of  its  railway, 
the  Connecticut  Company  finds  it  diffi- 
cult and  practically  impossible  to  take 
over  the  operation  of  the  leased  lines 
and  requested  Mr.  Perkins  to  continue 
the  operation  until  one  week  after  the 
Connecticut  Company  notifies  the  r«- 
ceiver  that  it  is  ready  to  take  over  the 
lines  or  until  one  week  after  the  re- 
ceiver notified  the  Connecticut  Com- 
pany of  his  unwillingness  to  continue 
further  operation.  Mr.  Perkins  statee 
that  it  is  for  the  best  interest  of  the 
receiversh  p  estate  and  the  public  that 
the  Shore  Line  continue  the  operation 
of  the  New  London  lines. 
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Spokane  Sale  Confirmed 

The  Federal  Court  at  Taeoma,  Wash., 
has  approved  the  sale  under  foreclosure 
of  the  properties  of  the  Spokane  &  In- 
land Empire  Railroad,  referred  to  pre- 
viously in  the  Electric  Railway  Jour- 
nal. 

The  Spokane  &  Eastern  Railway  & 
Power  Company  has  accordingly  taken 
over  the  former  properties  and  holdings 
of  the  old  company  known  as  the  Nine 
Mile  power  plant,  and  all  transmission 
lines,  all  the  city  lines  of  the  Spokane 
Traction  Company,  the  interurban  line 
extending  east  into  the  Spokane  valley 
to  Coeur  d'Alene  and  Hayden  Lake,  the 
terminal  properties  in  the  city  of  Spo- 
kane, both  passenger  and  freight,  and 
the  line  extending  into  the  Spokane 
valley  known  as  the  Vera  line. 

The  other  company,  known  as  the 
Inland  Empire  Railroad,  has  taken  over 
the  property  from  a  junction  on 
Sprague  Avenue  in  Spokane,  extending 
south  to  Moscow  and  Colfax.  Both  com- 
panies will  be  officered  and  operated  by 
the  same  individuals,  who  are  as  fol- 
lows: 

George  H.  Taylor,  Chicago,  president. 

F.  E.  Connors,  vice-president  and 
general  manager. 

Waldo  G.  Paine,  vice-president  and 
traffic   manager. 

Elmo  Edwards,  secretary. 

The  directorate  is  composed  of 
George  H.  Taylor,  Albert  W.  Harris, 
Chester  Corey,  Chester  A.  Cook  and 
Holmes  Forsyth,  all  of  Chicago,  and 
E.  D.  Adler  and  John  C.  Partridge  of 
Milwaukee  and  F.  E.  Connors  and 
Waldo  G.  Paine  of  Spokane. 

According  to  the  tabulated  report  sub- 
mitted to  Mayor  Fleming  by  Mr.  Con- 
nor.s,  the  local  lines  carried  72,306  more 
passengers  in  January,  1920,  than  in 
January,  1919,  and  collected  an  increase 
in  cash  fares  of  $9,680  in  the  same 
period.  In  the  last  month  the  com- 
pany's cars  carried  823,425  passengers, 
as  against  751,119  in  January,  1919,  and 
940,081  in  1918. 


New  Haven  Wants  Its  Trolleys 
Back 

The  New  York,  New  Haven  &  Hart- 
ford Railroad  would  like  to  get  back 
the  lines  of  the  Connecticut  Company, 
which  operates  more  than  90  per  cent 
of  the  electric  railway  mileage  in  that 
State,  and  which  is  run  by  federal 
trustees  under  a  federal  court  order 
that  it  be  divorced  from  the  steam  road 
.system. 

Edward  G.  Buckland,  president  of 
the  New  Haven  road  during  the 
period  of  federal  control,  told  the  cor- 
respondent of  the  Electric  Railway 
Journal  of  the  desire  of  his  road  on 
Feb.  28  as  he  finished  his  work  as  head 
of  the  road.     Mr.  Buckland  said: 

I  think  that  a  uniflcil  Hystem  of  trans- 
ixirtatlon  Ij.v  steam  road,  trolley  and  .steam- 
i"iat  Is  most  ilesirable  for  southern  New 
Dngianil  For  this  reason  the  New  Haven 
■ 'luW  like  Id  operate  the  electric  railways 
n  I'onnectieut,  under  the  provisions  of  the 
railroad  law  which  elves  the  Interstate 
*  'ommerce  Commission  preat  re^ulatoi'y 
powers.  The  Rhode  Island  electric  railway 
properties     are     In     receivership,     and     the 


Massachusetts  and  New  York  properties  do 
not  lend  themselves  to  consolidation  with 
the  steam  railroad. 

It  is  likely  that  the  New  Haven  will 
petition  the  Interstate  Commerce  Com- 
mission within  the  next  year  for  a  re- 
commendation to  the  United  States 
Courts  asking  that  the  steam  road  be 
allowed  to  take  back  the  Connecticut 
Company's   lines. 


Financial 
News  Notes 


Average  Fare  Reported  Incorrectly. — 

In  the  second  paragraph  from  the  last 
in  the  article  on  the  Toronto  (Ont.) 
Railway  in  the  Electric  Railway 
Journal  for  Feb.  14,  page  852,  the 
average  fare  during  1919  was  quoted 
at  8.9  cents  per  revenue  passenger. 
This  should  have  read  3.9  cents. 

Town  Votes  to  Take  Over  Road.— The 

town  of  Turner,  Me.,  has  voted  to  take 
over  the  electric  railway  between  Tur- 
ner and  Auburn,  the  operation  of  which 
was  not  resumed  by  the  Androscoggin 
&  Kennebec  Railway,  the  successor 
under  foreclosure  to  the  Lewiston, 
Augusta  &   Waterville  Street  Railway. 

Wants    Service    Decision    Hurried. — 

A  petition  carrying  the  names  of  600 
citizens  of  Ra6ine,  Wis.,  has  been  pre- 
sented to  the  Wisconsin  Railroad  Com- 
mission urging  that  body  to  speed  its 
decision  in  the  investigation  of  railway 
service  in  Racine  as  furnished  by  the 
Milwaukee  Electric  Railway  &  Light 
Company  there. 

Plan  to  Study   Service-at-Cost. — The 

managing  committee  of  directors  now 
in  active  charge  of  the  officers  of  the 
Louisville  (Ky.)  Railway  pending  the 
election  of  a  successor  to  T.  J.  Minary 
as  president,  plans  a  tour  to  study  at 
first  hand  the  workings  of  service-at- 
cost  grants  where  such  ordinances  have 
been  in  operation  sufficiently  long  to 
establish  authentic  data. 

Atlanta    Bond    Issues    Authorized. — 

The  Georgia  Railroad  Commission  has 
authorized  the  Georgia  Railway  & 
Power  Company,  Atlanta,  Ga.,  to  issue 
additional  bonds  in  the  amount  of 
$601,000,  and  the  Georgia  Railway  & 
Electric  Company  to  issue  bonds  in 
the  amount  of  $189,000.  Both  issues 
are  under  the  original  mortgage  to 
cover  improvements  for  the  six  months 
ended  Dec.  31,  1919. 

Spokane  Officers  Re-elected. — At  the 
annual  meeting  of  the  Washington 
Water  Power  Company,  Spokane,  Wash, 
recently,  the  officers  and  trustees  were 
re-elected.  J.  D.  Porter  takes  the  place 
of  Dr.  N.  Fred  Essig,  deceased.  Dur- 
ing the  year  18,478,611  passengers  were 
carried  on  the  Water  Power  lines.  This 
total  was  greater  than  in  any  year  since 
1913,  but  still  6,000,000  short  of  the 
maximum  number  in   1910. 


Equipment  Trust  Securities  Asked. — 

The  New  York  &  Stamford  Railway  has 
applied  to  the  Public  Service  Commis- 
sion for  the  Second  District  of  New 
York  for  authority  to  issue  at  par  $30,- 
000  in  7  per  cent  equipment  trust  notes 
to  be  used  for  purchasing  seven  steel 
one-man  safety  cars.  The  road  operates 
between  New  Rochelle,  N.  Y.,  and  Stam- 
ford, Conn.  The  cars  have  a  seating 
capacity  of  thirty-two. 

Agree    to    Bond    Extension. — F.    H. 

Dewey,  president  of  the  Worcester 
(Mass.)  Consolidated  Street  Railway, 
is  quoted  as  authority  for  the  statement 
that  holders  of  the  $700,000  of  4J  per 
cent  debenture  bonds  due  on  Mar.  1, 
1920,  will  be  offered  the  right  to  extend 
the  bonds  to  Mar.  1,  1925  at  7  per  cent. 
Holders  of  $500,000  have  agreed  to 
extend. 

Recommends    Short-Term    Financing. 

— State  Treasurer  Burrill  of  Massa- 
chusetts has  recommended  to  the  Gov- 
ernor a  change  in  act  providing  for 
purchase  of  Cambridge  subway,  decid- 
ing to  finance  purchase  with  short  term 
notes  rather  than  with  fifty-year  bonds 
as  provided  in  the  act.  He  expresses 
the  opinion  that  the  money  market  will 
fall  a  full  point  during  next  year,  and, 
if  such  proves  to  be  the  case,  the  Com- 
monwealth, he  says,  will  save  at  least 
$500,000  by  deferring  the  issuance  of 
bonds. 

Boston  Elevated  to  Issue  Bonds. — 
The  Public  Utilities  Department  of 
Massachusetts  has  authorized  the  Bos- 
ton Elevated  Railway  to  issue  notes  or 
negotiable  bonds  to  an  amount  nyt  ex- 
ceeding at  par  value  $1,500,000,  said 
notes  or  bonds  to  be  payable  in  a  pe- 
riod not  exceeding  thirty  years  from  the 
date  of  issue  and  to  bear  interest  at  a 
rate  not  to  exceed  7  per  cent  per  an- 
num. These  notes  or  bonds  are  to  be 
used  for  paying  and  refunding  bonds  to 
the  amount  of  $1,500,000  due  on  March 
1,  1920. 

Court  Will  Pass  on  Service  Discontin- 
uance.— Three  judges  of  the  Supreme 
Court  of  Nevada  sat  en  bajic  recently 
to  hear  the  proceedings  on  the  injunc- 
tion which  was  brought  by  citizens  of 
Reno,  Nev.,  to  prevent  the  Reno  Trac- 
tion Company  from  discontinuing  local 
service.  The  case  was  concluded  and 
the  judges  now  have  the  matter  under 
advisement.  Decision  may  be  rendered 
in  from  two  days  to  two  weeks.  Mean- 
time, the  local  system  has  been  stopped 
entirely,  but  the  interurban  service  be- 
tween Reno  and  Sparks  is  continued. 

Suggests  Valuation  at  Akron. — The 
Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio,  has  requested  that 
the  railway  lines  of  the  company  in 
that  city  be  valued  by  a  board  of 
arbitration  as  a  step  in  the  direction  of 
affording  relief  to  the  company  from 
the  burdensome  conditions  under  which 
it  is  now  operating.  A.  C.  Blinn,  gen- 
eral manager  of  the  company,  has  sug- 
gested a  board  of  three,  one  member 
to  be  appointed  to  the  company,  one  by 
the  city  and  the  third  by  the  two  so 
chosen.  The  Council  has  taken  the 
matter  under  advisement. 
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Traffic  and  Transportation 


Tjcmporary  Increase  Urged 

Public    Service    Commissioner    Recom- 
mends  Fare   Agreement  in   Rochester 
as  Solution  of  Service  Problem 

A  temporary  agrreement  between  the 
New  York  State  Railways  and  the  city  of 
Rochester,  N.  Y.,  under  which  the  com- 
pany would  be  permitted  to  increase 
its  fares  on  its  Rochester  lines  for  a 
period  of  three  months,  was  proposed 
by  Public  Service  Commissioner  John 
A.  Barhite  of  the  Second  District  at  a 
hearing  in  Rochester  on  Feb.  28.  Com- 
missioner Barhite  made  his  suggestion 
for  a  temporary  suspension  of  the  5- 
cent  fare  provision  of  the  company's 
franchise  as  offering  the  best  hope  of  a 
solution  of  the  city's  transit  difficulties, 
which  the  company  contends  cannot 
be  reached  without  an  increase  in  reve- 
nue. 

Commissioner  Barhite  urged  the  com- 
pany and  the  city  to  "get  together" 
and  agree  on  the  points  at  issue  to 
improve  the  service  in  Rochester,  ad- 
mitted by  company  officials  to  be  in- 
adequate. The  Public  Service  Commis- 
sion had  ordered  the  company  to  show 
cause  why  it  should  not  improve  the 
service.  In  all,  three  hearings  were 
held,  at  which  Commissioner  Barhite 
examined  witnesses  for  the  company 
and  the  city.  The  hearings  are  now 
concluded.  It  is  believed  that  under 
existing  conditions  the  commission  will 
refuse  to  order  the  company  to  improve 
the  service. 

Company  Welcomes  Agreement 

Under  the  temporary  agreement  the' 

company  would  be  granted  a  fare  of  6 

or  7  cents  for  a  limited  period,  during 

which  its  books  would  be  open  to  public 

inspection.     The  company  has  already 

expressed  its  willingness  to  accept  such 

an   agreement.      Daniel    M.    Beach,   its 

counsel,  said  in  this  connection: 

We  are  not  aaklns  thai  the  contract  with 
the  city  hy  which  we  are  required  to  fur- 
nish a  S-43ent  fare  be  abrogated.  We  are 
■Imply  aaklnir  for  its  auapension  and  the 
riKht  to  charire  a  Juat  fare  while  operating 
coats  are  too  much  In  permit  of  irnod 
■•rvloa  at  that  ratx.  When  thr  lime  mmfH 
that  a  S-cpnt  fare  In  nufllrlenl  the  iiuep<<nalon 
couM  and  nhould  Im>  lirie<l 

The  company's  books  showed  a  bal- 
ance of  $300,000  for  the  year  1»1!>, 
according  to  testimony  at  the  hearing 
by  representatives  of  the  city.  The 
attorneys  for  the  company,  declared, 
however,  that  this  sum  did  not  allow 
for  deferred  maintenance,  the  cost  of 
trackage,  equipment  need  renewals  and 
replacements  which  they  said  aggre- 
gated several  hundred  thousand  dol- 
lars. The  attorneys  stattnl  that  the 
increase  in  service  demanded  by  the 
dty  authorities  would  cost  the  com- 
pany 1500,000  additional,  and  together 
with  the  future  raises  in  employees' 
•alaries  would  toUl  |&63,000.  It  was 
contended  that  in  order  to  give  better 


service  the  company  would  have  to  abol- 
ish the  present  5-cent  fare  and  charge  7, 
8  or  even  9  cents. 

General  Auditor  Joseph  M.  Joel  of  the 
company,  while  under  cross-examina- 
tion, testified  as  to  the  value  of  the 
company's  property  within  the  city  of 
Rochester.  Asked  as  to  the  allocation 
of  the  salary  of  President  James  F. 
Hamilton  and  the  expenses  of  admin- 
istering the  offices  of  the  New  York 
State  Railways,  Mr.  Joel  said  that 
slightly  more  than  a  third  is  paid  by 
the  Rochester  lines. 

Corporation  Counsel  Charles  L. 
Pierce  asked  representatives  of  the 
company  for  a  statement  of  its  expen- 
ditures for  renewals  and  replacements 
for  the  years  from  1909  to  1917  in- 
clusive. It  was  said  that  it  would  take 
six  weeks  of  searching  through  vouch- 
ers to  give  the  information.  On  the 
Charlotte  line,  which  is  an  appendage 
to  the  Rochester  lines,  a  6-cent  fare 
has  been  charged  and  for  the  past  three 
years  subject  to  a  decision  by  the  Pub- 
lic Service  Commission  as  to  whether 
or  not  that  rate  is  more  than  should 
be  asked,  rebate  slips  have  been  is- 
sued to  patrons  on  this  line.  It  was 
said  on  March  1  that  the  slips  issued 
to  date  amount  to  approximately 
$223,443. 


New  Jersey  Fixes  Fare  Rights 

The  New  Jersey  Supreme  Court  at 
Trenton  has  affirmed  with  costs  the 
findings  of  the  Second  District  Court 
in  the  matter  involving  Mayor  Charles 
P.  Gillen,  of  Newark,  and  the  Public 
Service  Railway.  The  decision  holds 
that  the  railroad  companies  possess 
the  legal  right  to  raise  rates  of  fares 
at  will,  subject,  of  course,  to  suspen- 
sion later  by  the  Board  of  Public  Util- 
ity Commissioners.  Mayor  Gillen,  a 
passenger  on  a  Public  Service  Railway 
car,  refuse<l  to  pay  a  7-cent  fare  after 
the  Utility  Board  had  set  a  rate  of  6 
cents  for  the  company.  The  matter  was 
threshed  out  in  the  Newark  District 
court,  and  the  verdict  rendered  was 
favorable  to  the  railway.  Mayor  Gillen 
took  an  appeal. 

The  court  says  that  the  legal  ques- 
tion is  whether  the  railway  could  law- 
fully raise  its  fares  without  an  order  of 
the  commission  and  a  delay  of  twenty 
days  before  proceeding  under  the  order. 
The  court  said: 

This  question  waa  deflnllHy  ■rltlml  In 
the  raae  of  O'Brlan  a«alnet  lh>'  fubllc 
riiuty  board,  and  wh«r«  It  wiu  h<-l<l  that 
the  railway  poaneaeed  auch  n  rlithi,  and 
that  caae  la  rontroUInc  here.  It  wan  made 
clear  In  tin  cnun  refarred  to  that  Ihe  ralii- 
Injr  of  III'  >■>.  aa  a  matirr  of  rounve, 

■  ubjert  I  inn  by  the  Public  ftlllty 

Hoanl.    '^  .ii)ip<ni1    'hr    fnnn.      The 

proposition     l»     ""If-dem  that     If 

the   4«fendanl    comp<ui>  right    to 

raise  the  fare,   it   ne«d>'<i  i    and   no 

twenty  day»'  delay  btfore  puiting  the  order 
Into  effect.  Tho  JudcBMat  Of  Ihc  DIatrlct 
Court  l«  affirmed  with  costs. 


Sees  Hope  for  I.  R.  T. 

Can  Continue  to   Operate  Temporarily 

at    Present    Fare,    Says    President 

Hedley    at   Traction    Inquiry 

Frank  Hedley,  president  of  the  Inter- 
borough  Rapid  'Transit  Company,  ad- 
mitted under  questioning  at  the  re- 
sumption of  the,  hearings  before  the  New  < 
York  City  Board  of  Estimate  on  March 
3  that  the  company  could  continue 
to  operate,  for  the  present,  at  least,  on 
a  5-cent  fare.  While  urging  the  neces- 
sity of  an  increase  in  the  company's  ' 
revenue,  Mr.  Hedley  stated  that  the 
lines  would  not  go  out  of  business  on 
July  5  next  unless  an  8-cent  fare  were 
obtained  before  that  date,  when,  it  had 
previously  been  predicted,  the  system 
would  be  driven  into  bankruptcy. 

Mr.  Hedley  stated  it  as  his  personal 
conviction  that  the  company  would  be 
able  to  continue  beyond  July  5  next 
and  still  pay  its  debts.  Comptroller 
Craig  thereupon  asked  why  the  com- 
pany could  not  put  up  with  a  5-cent 
fare  until  July  5,  1921.  The  witness 
replied  that  "the  company  has  certain 
obligations  to  meet."  He  further  de- 
clared that  it  was  not  he  who  had 
named  July  5  next  as  the  day  of  fate 
for  the  Interborough.  Asked  concern- 
ing the  quality  of  the  service  furnished 
by  the  company,  Mr.  Hedley  said: 

With  Ihe  revenue  aa  II  la  at  present.  I 
consider  Ihc  smtc  of  the  subway  highly 
efflcleni.  We  arc  carryinit  more  passengers 
than  any  other  road  in  the  world,  and  we 
arc  doinK  it  with  a  higher  degree  of  safety. 

The  Comptroller  then  asked  if  Mr. 
Hedley  considered  it  fair  for  the  Inter- 
borough to  fall  dovm  on  its  part  of  tl 
contract,  and  for  the  people  to  continvi' 
to  pay  the  fare.  "Supposing  the  peopU 
regarded  the  fare  as  too  high  an  i 
refused  to  pay?"  he  asked. 

Mr.  Hedley  said  that  he  was  willin. 
at  any  time  to  sit  down  with  the  boarii 
and    devise    any,    practical     means    <f 
solving  the  problem.     He  added  that 
was  absolutely  essential  that  the  peo|> 
eventually  should  pay  an  adequate  fari . 
something  between  8  and  10  cents.     .\' 
present,  he  said,  the  Interborough  h: 
not  fimds  enough  to  meet  the  retun 
on   its   investments,  and  capital   un(i< 
these  circumstances  cannot  be  attractr 

The       Comptroller       then       inquir> 
whether  the   Interborough  was  willii 
to  permit  the  city  to  buy  the  securi' 
holders   out,   and   cancel   all   contract 
After    this,    he    said,    the    city    coul<i 
arrange  the  rate  of  fare  to  its  own  snt 
isfaction.      Mr.    Hedley    said    that    I 
would  consider  any  proposition  oflTerc 
and  that  in  the  case  the  city  was  al' 
the    raise    sufficient    funds,    which    ) 
much  doubted,  he  would  recommend  ' 
the   board    of  directors   that   they   f 
out.     The   price,  he   said,   would   be   in 
the    neighborhood    of   $400,000,000. 

Mr.  Hedley  maintained,  in  answer  ' 
questions  by  Corporation  Counsel  Bui 
that  the  railroad   was  giving  comfoi 
able  and  adequate  rapid  transit  to  l ' 
best   of   its   ability.      Asked   what  pi 
vented   the   railroad   from   giving  coi 
plete   accommodation    to   the   traveling' 
public,    the    witness    replied    the    con- 
struction work  under  the  contracts  hn'l 
not  been  finished. 
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Safety  Cars  Did  It 

Terre     Haute's     Rejuvenated     Traction 

System  Bears  Witness  To  Their 

Accomplishments 

"Safety  Cars."  These  two  words  sum 
up  very  largely  the  history  of  the  Terre 
Haute  Traction  &  Light  Company, 
Terre  Haute,  Ind.,  for  the  past  year 
as  far  as  public  relations  are  concerned. 
They  even  do  more  than  that.  They 
stand  for  a  revolution  in  the  habits  of 
a  community  of  more  than  60,000  per- 
sons. Two  years  ago  Terre  Haute's 
railway  equipment  was  worn  out.  The 
company  had  no  funds  for  replacements. 
Everybody  was  disgruntled. 

Then  something  happened.  Through 
strenuous  efforts  the  company  secured 
a  loan  for  the  purchase  of  thirty  one- 
man  safety  cars.  Even  the  local  in- 
vestors subscribed.  The  first  batch  of 
new  cars  arrived  at  Terre  Haute  in 
November,  1918.  Everyone  wondered 
how  they  would  work.  They  had  not 
long  to  wait.  From  the  time  the  cars 
arrived  a  change  for  the  better  was 
apparent.  With  their  advent  the  whole 
traction  system  began  to  speed  up. 
The  improvement  continued.  Today 
there  are  fifty-six  one-man  cars 
operating  in  Terre  Haute.  The  people 
who  ride  in  the  cars  now  say  that  their 
city  has  the  best  railway  service  in  the 
country.  They  are  the  ones  who  know. 
The  safety  cars  are  admitted  to  have 
been  the  chief  factor  in  bringing  about 
the   change. 

Not  only  are  the  people  of  Terre 
Haute  proud  of  their  revamped  trolley 
system.  They  like  to  talk  about  it.  In 
fact,  they  take  delight  in  putting  it 
through  its  paces.  When  ex-Secretaries 
of  State,  movie  queens  or  other  visiting 
dignitaries  arrive  in  town  the  residents 
do  not  take  the  illustrious  strangers 
on  a  tour  of  the  public  library  or  the 
scene  of  the  latest  divorce  scandal.  Oh, 
no!  They  are  too  good  salesmen  for 
that.  They  want  their  guests  to  see 
Terre  Haute  at  her  best.  So  they  take 
them  for  a  ride  on  the  "safeties." 

Even  the  local  newspapers  "boost" 
the  trolley.  Most  editors  are  more 
afraid  of  praising  railway  managers 
than  a  husband  of  two  weeks  is  of 
being  five  minutes  late  for  dinner.  Not 
so  the  Terre  Haute  scribes.  They  be- 
lieve in  being  different.  Or  perhaps 
it  is  merely  that  they  appreciate  get- 
ting to  the  office  on  time.  Anyway, 
they  laud  the  trolley  management.  The 
accompanying  article,  which  recently 
appeared  in  the  Terre  Haute  Star,  is 
concrete  evidence  of  their  attitude. 
Through  it  runs  an  unmistakable  note 
of  pride  in  the  local  system.  A  port- 
rait of  E.  M.  Walker,  general  manager 
of  the  company,  accompanied  it.  Here 
is  the  article: 

With  an  announcement  by  General  Man- 
mT  E,  M.  Walker  yesterday  that  more 
■  ' ople  were  carried  on  Terre  Haute  street 
irs  this  month  than  any  other  January 
in  the  history  of  the  city,  attention  was 
directed  to  the  metamorphosis  that  the 
local  street-car  system  has  experienced  in  a 
litth^    over    a    year. 

From  a  small  number  of  old  style  cars, 
many  of  them  out  of  repair,  because  no 
'ine  of  th<,m  could  be  spared  from  service 
long  enough  for  an  overhaulinK,  to  a  fleet 
ft   more   than   sixty,   flfty-slx   of   which   are 


brand  new  and  of  the  latest  design — from 
one  of  the  poorest  street-car  services  in  the 
country  to  one  of  the  very  best,  has  been 
the  experience  of  this  system,  much  to  the 
satisfaction  of  the  citizens  of  Terre  Haute. 
There  were  short  periods  in  the  year 
1918  when  less  than  twenty  cars  were  in 
operation  at  one  time  on  the  streets  of  the 
city.  Rejuvenation  of  the  system  began  in 
November,  1918,  with  the  delivery  of  the 
first  five  or  six  of  the  thirty  safety  cars 
that  had  been  ordered  some  months  pre- 
viously. These  cars  were  put  into  service 
as  fast  as  they  arrived  here,  the  South 
Seventh   Street   line  being  equipped   first. 

More   Cars   Ordered 

No  sooner  had  the  thirty  cars  embraced 
in  the  first  order  been  delivered  than  plans 
were  set  In  motion  to  obtain  almost  as 
many  more,  and  with  the  aid  of  some 
local  bankers,  money  was  obtained  to  buy 
twenty-six  more  cars.  The  last  of  these 
were  installed  more  than  two  months  ago, 
with  the  result  that  every  line  in  the  city 
is  operated  with  safety  cars,  with  the 
exception    of   Wabash    Avenue. 

The  new  cars  enabled  the  company  to 
give  much  more  frequent  service,  three 
and  four  minute  schedules  being  main- 
tained on  nearly  all  lines  during  the  rush 
hours  of  mornings  and  evenings,  while  six, 
seven  and  eight  minute  service  is  main- 
tained at  other  hours. 

"Of  course  we  have  to  do  more  business 
to  make  this  better  service  pay,"  said 
General  Manager  Walker,  "but  with  im- 
provement in  the  service,  there  has  been 
a  coi-responding  increase  In  the  number  of 
passengers  carried.  This  Increase  has  been 
going  on  right  along  as  our  service  im- 
proved, and  in  point  ■  of  gross  receipts, 
that  is,  of  passengers  carried,  this  Jan- 
uary is  the  best  January  we  ever  had.  I 
think  I  am  safe  in  saying  that  as  a  result 
of  the  public's  response  to  our  efforts  to 
give  the  best  street-car  service  in  the 
United  States,  there  is  no  Indication  that 
we  will  anyways  soon  have  to  ask  for  an 
Increased  fare.  In  other  words  while 
other  cities  are  asking  and  receiving  a 
fare  of  from  6  to  10  cents,  we  are  getting 
along  very  comfortably  on  a  5-cent  fare 
and  our  business  is  showing  a  healthy  In- 
ciease  over  the  same  period  a  year  ago." 

Safety   Car   Proves  a   Success 

This  situation  is  said  to  be  due  to  the 
flexibility  and  economy  of  the  safety  car, 
which  other  cities  are  rapidly  adopting. 
The  success  of  these  cars  here  has  been 
so  great  that  there  has  hardly  been  a 
weelc  during  the  last  six  or  eight  months 
that  delegations  have  not  come  from  other 
cities  to  Inspect  our  street-car  system  with 
a  view  of  modeling  theirs  after  It.  Just 
a  few  months  ago  a  delegation  was  here 
from  Brooklyn.  N.  Y.,  and  as  a  result  of 
what  they  saw  more  than  200  safety 
cars  were  ordered   for  that  city. 

One  of  the  noteworthy  things  about  this 
Improvement  In  service  and  the  thing  that 
Indicates  the  greatest  confidence  in  the 
city  of  Terre  Haute,  is  the  fact  that  money 
to  make  these  improvements  could  be  ob- 
tained at  a  time  when  street-car  systems 
In  other  places  were  barely  able  to  pay 
their  running  expenses.  All  of  the  money 
for  the  Terre  Haute  Improvements  was 
borrowed  in  Indiana,  and  not  In  consider- 
able part  of  It  came  from  Terre  Haute. 

More  Improvements  Planned 

Mr.  Walker  states  that  the  program  of 
Improvements  Is  not  completed  by  any 
means  and  that  these  will  be  carried  on  as 
fast  as  money  can  be  obtained  for  them. 
It  Is  not  improbable  that  more  safety  cars 
will  be  ordered  before  the  year  is  much 
older,  and  It  is  probable  also  that  the 
Water  Street  power  station,  which  Is  al- 
ready one  of  the  finest  In  Indiana,  will 
be  enlarged  by  the  addition  of  boilers  and 
machinery  of  the  latest  and  mo^  improved 
type. 


and  by  engineers  of  the  State  commis- 
sion for  general  relief  of  congestion. 
Petitions  for  a  referendum  election  to 
pass  on  the  ordinance  are  being  circu- 
lated. Mr.  Stephens  urged  all  persons 
not  to  sign  these. 

Representatives  of  the  Railroad  Com- 
mission repeatedly  warned  the  coun- 
cilmen  during  a  hearing  on  the  new 
ordinance  that  failure  on  the  part  of 
the  city  to  enact  such  legislation  would 
block  the  plan  outlined  for  rerouting 
cars.  The  car  rerouting  plan  was 
worked  out  by  the  State  officials  as  the 
only  means  for  preventing  increases 
in  car  fares  in  Los  Angeles.  Commis- 
sioners Edgerton  and  Brundidge  of  the 
commission  pointedly  informed  city  offi- 
cials that  the  present  crriffic  congestion 
in  the  downtown  streets  was  such  that 
the  street  cars  could  not  be  operated 
on  schedule.  The  ordinance  has  been 
published  and  will  become  effective 
April  10,  at  which  time  the  rerouting 
plan  will  be  put  into  effect,  unless 
halted  by  the  referendum. 


Appeals  for  Public's  Co-operation 

The  "home  rule"  committee  recently 
appointed  to  manage  the  Quincy 
(Mass.)  division  of  the  Eastern  Massa- 
chusetts Street  Railway,  has  appealed 
to  the  people  of  Quincy  for  their  sup- 
port. The  committee  asks  the  public's 
co-operation  in  giving  the  city  the  best 
street  railway  in  the  State.  The  ap- 
peal, which  was  placed  in  all  Quincy 
cars  in  the  form  of  display  posters, 
follows : 

For  Quincy's  Sake 

The  Quincy  Street  Railway  Is  now  op- 
erated by  a  Home  Rule  Citizens'  Committee 
composed  of  Quincy  business  men. 

Fares,  service  and  other  problems  are 
to  be  settled  by  this  purely  local  committee. 

Everyone's   help  Is   needed. 

More  cars,  better  cars,  quicker  service 
and  the  lowest  possible  fares  are  our  aims. 

Praise  or  criticism  of  the  road  and  Its 
employees   is   desired. 

Let's  get  together  for  Quincy's  sake  and 
give  the  city  the  best  street  railway  in 
the  State.     It  can  be  done  If  you'll  help. 

Therefore  send  In  your  suggestions  or 
criticisms  either  by  letter  or  personally  to 
any  member  of  the  committee  : 

Forest  I.  Neal,  chairman  ;  Henry  L.  Kln- 
caide,  S.  W.  Wakeman,  Charles  L.  Gilllatt. 
Walter  E.  Barry,  Herbert  S.  Barker  and 
C.    L.    Young. 


Fare  Increase  Anti-Parking 
Alternative 

The  Los  Angeles  (Cal.)  Railway  will 
be  compelled  to  raise  its  fare  if  the 
plan  worked  out  by  the  State  Railroad 
Commission  for  the  relief  of  conges- 
tion in  Los  Angeles  is  defeated  through 
rejection  of  the  "no  parking"  ordinance 
recently  passed  by  the  City  Council. 
Warnings  to  this  effect  have  been  is- 
sued by  Assistant  City  Attorney 
Stephens,  who  points  out  that  the  "no 
parking"  ordinance  is  part  of  a  com- 
prehensive plan  worked  out  by  the  city 


Staggered  Hours  Tried  in 
Richmond 

The  Lorillard  Tobacco  Company, 
Richmond,  Va.,  has  voluntarily  adopted 
as  a  permanent  plan  the  staggered- 
hour  system  of  assembling  and  dismiss- 
ing employees.  The  employees  are  di- 
vided into  groups  who  come  to  work 
at  7,  7:15,  7:30,  7:45  and  8:00  a.m.,  and 
leave  at  intervals  from  4:30  to  5:30 
p.m.  The  plan  was  first  put  in  on  trial 
and  it  worked  out  so  well  that  it  has 
been  adopted  permanently.  This  scat- 
tering of  the  load  throughout  an  hour, 
both  morning  and  evening,  practically 
removes  the  peak  for  the  railway  com- 
pany in  connection  with  this  particular 
plant.  The  idea  is  gaining  in  favor 
with  other  Richmond  employers.  In  a 
letter  to  the  Virginia  Railway  &  Power 
Company,  in  regard  to  this  matter,  J. 
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N.  Dart,  general  manai;er  of  the  tobac- 
co company,  wrote  as  follows: 

As  you  know,  we  have  at  all  times  tried 
to  co-operate  with  the  Virginia  Railway 
ft  Power  Company,  as  we  realized  that  ft 
Is  to  our  Interest  as  much  as  to  theirs  to 
get  our  people  to  work  at  such  times  as 
will  enable  them  to  avoid  the  rush,  both 
coming  to  work   and   going  home. 

It  might  further  Interest  you  to  know 
about  the  plan  which  we  have  recently 
put  Into  effect,  whereby  we  sell  our  em- 
Plyeei  street-car  tlckeU  in  the  building. 
nfa  enable*  them  always  to  have  a  ticket 
when  they  get  on  the  car  and  so  they 
do  not  have  to  wait  for  change.  This 
■dieme  works  very  nicely,  and  our  em- 
ployees are  taking  advantage  of  it,  having 
bought  $260  worth  of  tlckeU  within  the 
past  ten  days. 


Transportation 
News  Notes 


Increase  on  New  York  Interurban. — 
Increased  rates  have  been  authorized 
for  the  Utica  and  Oneida  lines  of  the 
New  York  State  Railways,  Syracuse, 
N.  Y.,  the  schedule  of  increase  affecting 
all  lines  between  Utica,  Little  Falls, 
Frankfort,  Ilion,  Mohawk  and  Her- 
kimer. 

Asks  Seven  Cents  in  Oneonta. — ^The 
Southern  New  York  Power  &  Railway 
Corporation,  Cooperstown,  N.  Y.,  has 
applied  to  the  Public  Service  Commis- 
sion for  the  Second  District  for  auth- 
ority to  charge  a  7-cent  fare  on  its 
lines  in  Oneonta.     The  present  fare  is 

5  cents. 

Lowar  Fare  f«r  Revere. — The  public 
tnuteas  of  tho  Eastern  Bfassachosetts 
Street  Railway  have  reduced  the  fare 
in  Rerere,  Mass.,  from  10  cents  straight 
to  sixteen  tickets  for  |1,  The  redaction 
was  made  in  accordance  with  the  com- 
pany's policy  of  reducing  fares  where- 
ever  conditions  warrant  such  a  course. 

Fare  Reduced  in  Montpeller.  —  The 
City  Council  of  Montpelier,  Vt.,  has 
authorized  Mayor  Shurtleff  to  sign  an 
agreement  with  the  Montpelier  A  Barre 
Traction  Company  by  which  the  fare  in 
Montpelier  will  be   5  cents   instead   of 

6  cents,  as  heretofore.  The  Council  has 
permitted  the  company  to  increase  its 
rate  beween  Barre  and  Montpelier  from 
16  cents  %o  18  cents. 

"CosipUint  Csrds**  in  Dstrait^The 
cars  of  the  Detroit  (Mich,)  United  Rail- 
way have  been  equipped  with  "com- 
plaint card  boxes,"  placed  at  the  exit 
end  of  the  car  togstlMr  with  a  supply 
of  complaint  cards  so  that  violation  of 
traffic  ordinances  observed  by  passen- 
gtn  may  be  reported  easily  and  quick- 
ly. The  cards  are  collseted  each  night 
at  the  carhooaea  and  sent  to  the  com- 
plaint bureau. 

Fare  Briefs  Filed.— The  city's  brief  in 
the  hearing  of  the  Portland  Railway, 
Light  A  Pow«r  Company,  Portland, 
Ore.,  before  tlM  Public  Service  Commis- 
sion asking  for  an  increase  in  reveinie, 
Imu  been  filed  with  the  commission  by 
City    Attorney    Stanley    Myers.      The 


company's  brief  has  also  been  filed,  and 
the  Public  Service  Commission  hopes 
to  arrive  at  some  decision  in  the  matter 
within  thirty  days. 

Seven-Cent  Fare  Urged. — In  apply- 
ing for  a  7-cent  fare  in  the  District  of 
Columbia,  William  F.  Ham,  president 
of  the  Washington  Railway  &  Electric 
Company,  declared  that  at  the  present 
rate  of  income  his  company  is  earning 
only  3i  per  cent  on  its  investment.  Mr. 
Ham  expressed  the  opinion  that  the 
Public  Utilities  Commission  should  al- 
low a  7-cent  fare  with  2  cents  for  trans- 
fers for  the  period  beginning  May  1. 

Staggered  Hours  Helpful.  —  Very 
satisfactory  results  are  reported  by  the 
railways  in  Washington  as  a  result  of 
staggered  hours  in  the  Government  de- 
partments. The  congestion  on  cars  has 
been  measurably  relieved,  both  in  the 
rush  hours  of  the  morning  and  in  the 
afternoon  by  spreading  the  hour  for 
reporting  for  duty  between  8:45  and 
9:15  o'clock,  instead  of  all  reporting  at 
9  o'clock  as  formerly  was  the  custom. 

Safety  Campaign  in  Toledo.— "Safety" 
posters  are  a  feature  of  a  campaign 
which  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio,  is  conducting 
for  the  reduction  of  the  number  of 
accidents  on  its  lines.  The  company 
has  placed  the  posters  in  its  cars  and 
in  other  public  places.  Accidents  in- 
volving the  company's  cars  numbered 
169  in  January,  1920,  as  compared  with 
seventy-four  for  the  same  month  of 
1919. 

Suspends  Seven-Cent  Rate. — Owing 
to  protests  from  the  city  authorities 
of  Phillipsburg,  N.  J.,  the  Phillipsburg 
Transit  Company  did  not  raise  its  fare 
to  7  cents  on  March  1  as  it  had  pro- 
posed doing.  The  municipality  has  ap- 
plied to  the  Interstate  Commerce  Com- 
mission for  a  hearing  on  the  company's 
petition  for  a  rate  increase.  The  com- 
pany operates  in  Phillipsburg  and 
neighoring  New  Jersey  and  Pennsyl- 
vania towns. 

Will  Grant  Six-Cent  Fare.— The  City 
Council  of  Little  Rock,  Ark.,  ius  di- 
rected the  city  attorney  to  prepare  an 
ordinance  granting  the  Little  Rock  Rail- 
way &  Electric  Company  a  6-cent  fare 
for  a  period  of  three  years.  This  action 
was  taken  after  the  approval  by  the 
Council  of  the  report  of  the  public  utili- 
ties committee,  which  urged  financial 
relief  for  the  company  through  a  higher 
fare.  The  company's  petition  for  an 
increasa  has  been  under  advisement  for 
several  months.  Th^  present  fare  is 
6'  cents. 

Jitneys  Under  Ban  ia  LowelL — Op- 
eration of  jitneys  in  Lowell,  Mass., 
ceased  on  March  1  by  order  of  the  City 
Council,  The  Council  had  previously 
passed  an  ordinance  barring  the  jitneys 
from  all  streets  served  by  the  Eastern 
Massachusetts  Street  Railway.  This 
action  wag  taken  at  the  instance  of  the 
"home  rule"  committee  recently  ap- 
pointed to  manage  the  Lowell  division 
of  the  company.  Company  officials 
estimated  that  the  annual  loss  in 
revenue  due  to  jitney  competition  in  the 
lAiwell  district  amounted  to  $50,000. 


Would  Carry  Fare  I'lea  to  Courts. — 

The  New  York,  Westchester  &  Boston 
Railway,  New  York,  N,  Y.,  has  applied 
to  Supreme  Court  Justice  Platzek  for 
a  writ  of  certiorari  to  compel  Lewis 
Nixon,  Public  Service  Commissioner  for 
the  First  District,  to  produce  in  court 
all  documents  relating  to  the  hearings 
on  the  company's  application  for  a 
higher  fare.  Th^  company  seeks  to 
raise  the  rate  for  passengers  riding 
within  the  corporate  limits  of  New 
York  City  from  5  cents  to  7  cents. 
Commissioner  Nixon  has  refused  to 
g^rant  the  increase. 

Fare  Case  Still  Pending. — The  matter 
of  fares  on  the  Memphis  (Tenn.)  Street 
Railway  is  still  up  for  discussion  at 
Nashville  before  the  State  Utility  Com- 
mission. The  railway  is  seeking  to 
raise  its  fare  from  6  cents  to  7  cents 
with  a  charge  for  transfers.  This  is 
bitterly  opposed  by  the  Memphis  city 
government,  Mayor  Rowlett  Paine  hav- 
ing appeared  in  person  before  the  com-  ' 
mission.  It  is  intimated  that  a  fight  in 
the  courts  will  ensue  if  the  rate  is 
raised  above  6  cents.  There  is  also 
considerable  talk  in  Memphis  of  re- 
routing many  of  the  lines. 

Theatres   Advertise    Subway    Advan- 
tages.— The  Shuberts,  New  York   the- 
atrical    producers,     have     distributed 
among  their  patrons  a  leaflet  contain- 
ing directions  for  reaching  their  the- 
atres via  the  Broadway  subway,  oper-    ; 
ated    by    the    New    York    Consolidated    j 
Railroad.     The  location  of  the  twenty   , 
Shubert  theatres  along  the  "Rialto,"  or 
Broadway  theatre  district,  is  shown  on 
a    map,    on    which    the    route    of    th- 
Broadway    line    is    also    marked.      Tl  ' 
leaflet   also   contains    information    con 
cerning  important  buildings  and  other 
points  of  interest  along  the  line. 

Freight  Rates  Up  Twenty  Per  Cent. 
— The  Aurora,  Elgin  &  Chicago  Rail 
road,  Aurora,  111.,  has  filed  tariffs  with 
the  Illinois  Public  Utilities  Commis- 
sion providing  increases  of  approxi- 
mately 20  per  cent  in  its  freight  rates. 
The  company  seeks  to  abandon  its 
collection  and  delivery  service  to  the 
Interurban  Motor  Despatch  Company, 
a  freight  and  express  company  operat- 
ing over  its  lines.  The  new  tariffs  raise 
the  rate  from  80  to  40  cents  on  ship- 
ments between  Elgin  and  St.  Charles 
and  (Geneva.  Corresponding  increases 
are  made  between  other  points.  The 
new  rates  are  now  in  effect  pending 
approval  by  the  commission. 

Eight  CenU  on  Hudson  Tubes.— Tho 
Hudson  A  Manhattan  Railroad,  oper- 
ating the  tubes  under  the  Hudson  River 
connecting  New  York  City  with  New 
Jersey  points,  has  posted  a  new  local 
passenger  tariff  schedule  effective 
April  4,  under  which  it  proposes  to 
raise  the  fare  bcwteen  the  Hudson  Ter- 
minal, Manhattan,  and  Jersey  City  and 
Hoboken  from  5  cents  to  8  cents.  The 
fare  between  stations  in  New  Jersey 
and  stations  in  New  York  City  other 
than  the  Hudson  Terminal,  now  7  cents, 
is  also  to  be  raised  to  8  cents.  The 
only  6-cent  fare  left  is  for  a  ride  be- 
tweCTi    the   Jersey    City    and    Hoboken 
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stations  and  between  stations  in  Man- 
hattan. 

Lower    Ticket    Rate   Ordered  —  The 

Indiana  Public  Service  Commission  has 
ordered  the  Chicago,  South  Bend  & 
Northern  Indiana  Railway,  South  Bend, 
Ind.,  to  cancel  all  commutation  fares 
calculated  on  the  basis  of  2  cents  a  mile 
and  to  establish  in  lieu  thereof  fares  on 
the  basis  of  $.01875  a  mile,  the  rate 
charged  by  the  Chicago,  Lake  Shore  & 
South  Bend  Railway,  which  operates  in 
the  same  territory.  Commutation 
books  are  to  be  made  up  of  forty 
tickets  with  a  minimum  charge  of  $4 
a  book  and  10  cents  a  ride.  The  Chi- 
cago, Lake  Shore  &  South  Bend  Rail- 
way has  been  authorized  to  establish  a 
minimum  commutation  fare  of  $4  for 
forty  rides,  or  ten  cents  a  ride. 

City  Backs  Five-Cent  Fare  Suit.— 
Justice  Clark,  of  the  Appelate  Term  of 
the  Supreme  Cpurt  in  Brooklyn,  has 
given  permission  to  Corporation  Coun- 
sel Burr  of  New  York  City  to  intervene 
in  the  suit  instituted  by  Julius  Merk- 
samer,  to  recover  5  cents  charged  him 
by  the  Brooklyn  Rapid  Transit  Com- 
pany. It  is  claimed  that  the  extra  5 
cents  was  charged  for  a  ride  to  Coney 
Island,  on  the  Sea  Beach  line,  and  that 
not  more  than  5  cents  should  haye  been 
charged.  The  suit  was  tried  in  the 
Municipal  Court  in  Brooklyn,  and  re- 
sulted in  a  victory  for  the  company. 
If  the  appeal  is  successful,  the  fare  to 
Coney  Island  on  the  Rapid  Transit  lines 
will  be  only  5  cents  thereafter. 

Revocation  of  Jitney  Licenses  Up- 
held.— The  repeal  of  jitney  licenses  in 
the  city  of  Brockton,  Mass.,  by  the  City 
Council  after  the  Eastern  Massa- 
chusetts Street  Railway  had  threatened 
to  discontinue  service  unless  jitneys 
were  eliminated  as  competitors  was  up- 
held by  the  Supreme  Court  of  Massa- 
chusetts in  a  recent  decision  handed 
down  by  Chief  Justice  Rugg.  The 
opinion  of  the  court  says  that  the  Al- 
dermen acted  in  good  faith  and  in  the 
exercise  of  a  reasonable  discretion  in 
the  interest  of  public  safety  and  con- 
venience as  they  believed,  to  the  end 
that  the  mode  of  transportation  which 
they  thought  best  calculated  to  serve 
the  best  interest  of  the  entire  popula- 
tion of  the  city  might  be  preserved  and 
maintained. 

Less  Traffic  in  Kan.sas  City.  —  The 
Kansas  City  (Mo.)  Railways  reports 
that  it  now  has  in  service  during  the 
evening  rush  hours  641  cars  and  twelve 
trailers,  and  in  the  morning  rush  hours 
55.5  cars  and  twelve  trailers.  This  is 
almost  exactly  the  same  service  that 
was  supplied  in  July,  1917,  but  the 
average  daily  number  of  passengers 
now  is  310,000  as  against  370,000  in 
1917.  This  decrease  is  attributed  large- 
ly to  the  jitneys  and  the  growing  habit 
of  auto  owners  in  picking  up  passen- 
gers on  the  street  and  carrying  them 
downtown.  The  increase  in  population 
of  Kansas  City  is  estimated  at  50,000 
within  the  last  tjiree  years.  The  in- 
crease in  the  number  of  automobile 
owners  is  about  13,000  in  the  same 
period. 


Asks  Riders'  Support  to  Prevent 
Breakdown.— James  F.  Hamilton,  presi- 
dent of  the  New  York  State  Railways, 
has  addressed  to  the  people  of  Roches- 
ter an  open  letter  asking  their  support 
in  the  company's  effort  to  obtain 
financial  relief  for  the  Rochester  lines 
through  an  increase  in  fare.  Mr.  Ham- 
ilton points  out  that  the  Rochester  lines 
carry  275,000  passengers  daily,  al- 
though the  population  of  the  city  is  less 
than  300,000.  He  calls  attention  to  the 
fact  that  the  company  needs  $1,000,000 
to  put  its  tracks  and  equipment  in  good 
condition.  Mr.  Hamilton  suggests  that 
car  riders  use  their  influence  with  the 
city  authorities  to  prevent  a  total 
breakdown  in  the  city's  transportation 
system  which  threatens  because  of  lack 
of  funds. 

Appeals  for  "Safety  First."— H.  O. 
Allen,  safety  engineer  of  the  Beaver 
Valley  Traction  Company,  New  Brigh- 
ton, Pa.,  believes  in  carrying  the  mess- 
age of  "safety  first"  into  the  homes  of 
the  company's  men.  He  recently  drew 
up  and  sent  to  each  employee  a  series 
of  talks  in  letter  form,  dealing  with  the 
problem  of  eliminating  accidents  on  the 
company's  lines.  Mr.  Allen  discussed 
among  other  topics,  proper  braking  of 
cars,  the  operation  of  door  devices,  and 
the  regulation  of  car  speed.  He  tailed 
the  men's  attention  to  the  fact  that, 
if  they  had  any  questions  to  ask  regard- 
ing proper  car  operation,  they  should 
come  to  him  for  their  answers,  and 
that,  while  it  was  his  business  to  show 
them  the  correct  methods,  they  should 
not  feel  that  he  would  report  them  for 
mistakes. 

Six  Cents  in  Charleston. — The  Char- 
leston (W.  Va.)  Interurban  Railway  has 
received  .  permission  from  the  State 
Public  Service  Commission  to  raise  its 
fare  within  the  Charleston  city  limits 
and  its  interurban  rates.  The  com- 
mission has  authorized  a  6-cent  city 
fare.  The  company  had  applied  for  a 
7-cent  fare.  The  increase  in  interurban 
rates  asked  by  the  company  was 
granted  without  objection.  The  books 
of  the  company  showed  gross  earnings 
of  $261,000  with  operating  expenses  of 
$244,500  and  net  earnings  of  $17,000. 
George  R.  C.  Wiles,  chairman  of  the 
commission,  stated  that  the  company 
was  entitled  to  earn  11  per  cent  upon 
its  investment  to  include  depreciation 
and  risk.  It  is  estimated  that  the  in- 
crease in  fares  will  raise  the  net  earn- 
ings to  $22,000. 

Referendum    on    Columbus    Fares. — 

The  6-cent  fare  ordinance  recently 
passed  by  the  City  Council  of  Columbus, 
Ohio,  will  be  submitted  to  the  voters  of 
that  city  at  a  referendum  election  on 
April  27.  The  ordinance  as  passed  by  the 
Council  grants  the  Columbus  Railway, 
Power  &  Light  Company  a  6-cent  cash 
fare  for  a  six-year  period.  During  the 
first  two  years  the  company  is  to  sell 
five  tickets  for  25  cents  and  during  the 
remaning  four  years  six  tickets  for  25 
cents.  The  company  is  permitted  to 
charge  10-cent  "owl  ear"  fare.  Free 
transfers    are    retained.      Under    the 


terms  of  the  ordinance  the  company 
binds  itself  to  improve  service,  pay  its 
share  of  necessary  street  paving,  and 
make  not  more  than  six  miles  of  ex- 
tensions within  the  six-year  period  at 
a  cost  of  not  more  than  $3,000,000. 

Further     Transfer     Curtailment.  — 

The  Public  Service  Commission  for  the 
First  District  of  New  York  has  issued 
an  order  permitting  the  Belt  Line  Rail- 
way Corporation  to  file  a  new  schedule 
on  short  notice,  showing  the  elimin- 
ation of  transfers  between  the  Fifty- 
ninth  Street  Crosstown  line  and  the 
Madison  Avenue  line.  The  Fifty-ninth 
Street  Line  is  owned  by  the  Belt  Line 
Railway  Corporation,  a  part  of  the 
Third  Avenue  system,  while  the  Mad- 
ison Avenue  line  is  being  operated  by 
the  New  York  &  Harlem  Railroad,  the 
owner  of  the  property,  to  which  com- 
pany it  was  returned  by  an  order  of  the 
court  a  few  weeks  ago.  The  New  York 
&  Harlem  Railroad  recently  notified  the 
Belt  Line  Corporation  that,  beginning 
March  1,  it  would  discontinue  giving 
transfers  to,  or  accepting  them  from, 
the  Fifty-ninth  Street  line. 

Unprecedented  Traffic  Increase  in 
Brooklyn. — Directions  have  been  given 
by  the  Public  Service  Commission  for 
the  First  District  of  New  York  to  the 
operating  officials  of  the  Brooklyn 
Rapid  Transit  elevated  and  subway 
lines,  the  effect  of  which  is  to  call  for 
improvement  in  the  serivec  on  those 
lines.  Owing  to  the  recent  storm, 
which  greatly  delayed  surface  railroad 
operation,  an  enormous  amount  of 
traffic  was  diverted  to  the  subway  and 
elevated  lines,  so  that  for  the  month  of 
February  the  total  increase  of  traffic 
upon  these  lines  aggregated  40  per  cent. 
This  great  growth  has  had  the  effect 
of  overloading  the  company's  facilities. 
Investigations  made  by  the  commission 
have  recently  shown  that  at  times  there 
was  as  high  as  20  per  cent  of  the  roll- 
ing stock  of  the  elevated  and  subway 
lines  in  the  shops  awaiting  repairs. 
This  fact  has  also  helped  to  make  the 
present  congestion  a  serious  one. 

Plans    Fight    on    One-Man    Cars. — 

The  city  of  Richmond,  Va.,  will  shortly 
begin  legal  proceedings  to  bar  the  use 
of  one-man  cars  by  the  Virginia  Rail- 
way &  Power  Company,  according  to 
an  announcement  on  Feb.  24  by  Com- 
monwealth's Attorney  George  E.  Wise. 
Mr.  Wise  stated  that  he  was  preparing 
a  petition  for  a  writ  of  quo  warranto 
against  the  company.  Action  against 
the  one-man  cars  was  first  taken  by 
John  Hirschberg,  candidate  for  mayor, 
who  filed  injunction  proceedings  in  the 
Law  and  Equity  Court,  declaring  that 
the  operation  of  the  cars  was  contrary 
to  the  charter  of  the  city  and  a  direct 
violation  of  the  franchise  of  the  com- 
pany. He  further  claimed  in  the  pro- 
ceedings that  the  cars  were  unsafe. 
Judge  Beverly  T.  Crump  decided  that 
he  was  without  jurisdiction  unless  ac- 
tion was  filed  by  legal  representatives 
of  the  city,  and  Mr.  Hirschberg  then 
asked  the  Commonwealth's  attorney  to 
act.  It  is  charged  that  the  cars  violate 
flagging  regulations  at  grade  crossings. 


498 


Electric    Railway    Journal 


VoL  55,  No.  10 


Personal  Mention 


subject  of  depreciation  before  the  recent 
mid-year  meeting  of  the  Association  at 
Cleveland. 


Mr.  Fish  Again  in  Chicago 

Leaves  West  Penn  Railways  to  Become 
General  Manager  of  Chicago  Sur- 
face Lines — Other  Changes 

The  Board  of  Operation  of  the 
Chicago  (111.)  Surface  Lines  at  its 
meeting  on  Feb.  24  appointed  Williston 
Fish,  vice-president  of  the  West  Penn 
Railways,  Pittsburgh,  Pa.,  to  the  posi- 
tion of  general  manager  of  the  system. 
Mr.  Fish's  appointment  was  briefly 
noted  in  the  ELECTRIC  Railway  Jour- 
nal for  Feb.  28.  Mr.  Fish  was  gen- 
eral manager  of  the  Chicago  Railways 
until  the  time  of  the  operating  con- 
solidation with  the  Chicago  City  Rail- 
"way  in  1914,  when  he  became  connected 
with  the  West  Penn  System.  He  there- 
fore returns  to  Chicago  thoroughly 
familiar  with  operating  conditions  in 
that  city  and  well  equipped  to  cope 
with  the  problems  confronting  the  sur- 
face lines. 

Other  Changes  Announced 

At  the  meeting  on  Feb.  24  the  Board 
of  Operation  also  made  the  following 
appointments: 

Frank  L.  Hupp,  formerly  assistant 
secretary,  was  advanced  to  secretary. 
Mr.  Hupp  is  also  secretary  of  the  Chi- 
cago Railways. 

F.  D.  Hoffmann,  formerly  secretary 
and  assistant  treasurer,  was  appointed 
assistant  secretary  and  assistant  treas- 
urer. Mr.  Hoffmann  is  also  secretary 
and  treasurer  of  the  Chicago  City  Rail- 
way. 

M.  B.  Orde  was  made  treasurer  of  the 
Chicago  Surface  Lines.  He  is  also 
treasurer  of  the  Chicago  Railways. 

John  J.  Duck  was  reappointed  gen- 
eral auditor.  Mr.  I>uck  is  auditor  of 
the  Chicago  City  Railway. 

W.  W.  Garley  was  reappointed  gen- 
eral counsel. 

No  changes  in  the  department  heads, 
further  than  those  already  published  in 
the  Journal,  have  been  announced  by 
President  Blair,  and  the  former  heads 
are  being  continued  until  further  notice. 

Carkcr  or  Mr.  Fish 

Mr.  Fish  was  bom  at  Berlin  Heights, 
Ohio,  in  1868.  He  entered  Oberlin  Col- 
lage in  1876  and  in  the  following  year 
was  appointed  to  West  Point.  Gradu- 
ating from  the  miliUry  academy  in 
1881  with  high  sUnding  in  mathe- 
matics, engineering,  law  and  languages, 
he  was  appointed  a  second  lieutenant 
of  th*  Fourth  U.  S.  Artillery.  He 
Mrrad  with  that  regiment  for  several 
]r««n  at  San  Francisco,  New  London, 
Conn.,  and  Fort  Snelling,  Minn.,  mean- 
whO*  eontinoing  the  study  of  law. 

Ifilgwinir  from  the  army  in  1887,  he 
tatMfi  the  employ  of  the  Crane  Ele- 
Cooipany,  of  ChicAgn,  as  a  salea- 
He  remained  with  the  company 


for  a  little  more  than  a  year.  He 
meanwhile  resumed  the  study  of  law  in 
the  school  of  Judge  Thomas  Moran,  and 
was  admitted  to  the  bar  in  1897. 

Mr.  Fish's  connection  with  the  street 
railway  industry  began  in  1890,  when 
he  joined  the  South  Chicago  City  Rail- 
way. For  the  next  nine  years  he 
served  as  right-of-way  and  claim  agent 
and  assistant  counsel  of  the  company. 
■  During  this  period  he  acquired  most  of 
the  right-of-way  for  the  company  and 
drew  up  all  the  contracts. 

In  1899  Mr.  Fish  was  appointed 
assistant  to  Jesse  Spaulding,  president 
of  the  Chicago  Union  Traction  Com- 
pany, continuing  in  the  same  capacity 
under  John  M.  Roach,  Mr.  Spaulding's 
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successor.  As  aide  to  Mr.  Roach  he  had 
an  important  part  in  the  valuation  of 
the  property  of  the  Chicago  Union 
Traction  Company  and  in  the  negotia- 
tions for  the  settlement  ordinance  of 
1907.  When  Mr.  Roach  became  presi- 
dent of  the  newly-organized  Chicago 
Railways,  Mr.  Fish  remained  with  him 
a.H  his  assistant.  In  February,  1912,  he 
was  elected  vice-president  and  general 
manager  of  the  company. 

Upon  the  operating  consolidation  of 
the  Chicago  Railway.1  and  the  Chicago 
City  Railway  to  form  the  Chicago  Sur- 
face Lines  in  1914,  Mr.  Fish  was  made 
vice-president  of  the  system,  resigning, 
however,  in  the  same  year.  About  the 
same  time  he  was  chosen  vice-president 
of  the  West  Penn  Traction  A  Water 
Power  Company  and  the  West  Penn 
Railways. 

In  addition  to  his  duties  with  the 
West  Penn  Railways,  Mr.  Fish  has 
served  as  president  of  the  Wheeling 
(W.  Va.)  Traction  Company  and  as 
an  official  of  several  other  companies 
controlled  by  the  Weat  Penn  Railways. 
He  has  taken  an  active  interest  in  the 
work  of  the  American  Electric  Railway 
Association,  preaenking  a  paper  on  the 


Col.  R.  A.  Mitchell  of  Gadsden  has 
been  elected  a  vice-president  of  the 
Alabama  Power  Company,  Anniston, 
Ala. 

George  R.  Hart  has  been  appointed 
assistant  general  manager  of  the 
Sacramento  Northern  Railroad,  Sacra- 
mento, Cal. 

R.  E.  Luellen  has  been  appointed 
safety  engineer  of  the  Union  Traction 
Company  of  Indiana,  Anderson,  Ind. 
Mr.  Luellen  is  the  editor  of  Safety,  the 
company's  magazine. 

J.  W.  McNeely,  superintendent  of 
transportation  of  the  Paducah  (Ky.'i 
Traction  &  Light  Company,  has  been 
appointed  superintendent  of  the  Pa- 
ducah Railway,  which  recently  took 
over  the  property  of  the  former  com- 
pany. 

Archibald  Page,  general  manager  of 
the  Glasgow  Corporation  Tramways 
Department,  Glasgow,  Scotland,  has  re- 
signed. Mr.  Page  has  been  appointed 
a  member  of  the  Commission  under  the 
Ministry  of  Transport  for  the  control 
of  the  electrical  supply  of  Scotland. 

H.  M.  Aldrich,  formerly  superinten- 
dent of  the  Northampton  Street  Rail- 
way, has  been  appointed  by  the  Massa- 
chusetts Department  of  Public  Utilities 
to  be  inspector  of  street  railways  and 
street  railway  equipment  for  the  west- 
ern district  of  the  State. 

John  M.  John.son,  traffic  superinten- 
dent of  the  Trenton  £  Mercer  County 
Traction  Corporation,  Trenton,  N.  J. 
has  resigned.  Mr.  Johnson  joined  the 
company  in  the  fall  of  1919.  He  was 
formerly  superintendent  of  the  Ithaca 
(N.  Y.)  Traction  Company. 

Leslie  W.  Spraggon  has  resigned  his 
position  with  the  Connecticut  Company 
where  he  has  been  inspector  of  rolling 
stock  for  the  past  two  years,  to  take 
effect  March  1.  He  goes  to  the  Boston 
office  of  the  Westinghouse  Electric  & 
Manufacturing  Company  as  travelling 
salesman. 

James  T.  Hutchings  has  resigned  as 
president  of  the  Rochester  Gas  A  Elec- 
tric Corporation,  Rochester,  N.  Y.,  to 
become  assistant  general  manager  of 
the  United  Gas  Improvement  Company, 
Philadelphia.  Pa.  Mr.  Hutchings  was 
president  of  the  Rochester  Railway  .t 
Light  Company  from   1904  to  1909. 

T.  K.  Glenn  has  been  elected  presi- 
dent of  the  Georgia  Railway  A  Electric 
Company,  Atlanta,  Ga.,  to  succeed  the 
late  Frank  E.  Block.  Mr.  Glenn  is 
vice-president  of  the  Georgia  Railway 
A  Power  Company,  which  operates  the 
lines  of  the  Georgia  Railway  A  Electric 
Company. 

G.  M.  Roaell*  has  been  appointed 
division  superintendent  of  the  Union 
Traction  Company  of  Indiana,  Ander- 
son, Ind.,  with  headquarters  at  Mancie. 
Mr.  Rozelle  succeeds  A.  G.  Snell,  re- 
signed. Prior  to  his  appointment  as 
superintendent  he  was  an  inspector  for 
the  company. 
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Maurice  Dooley,  superintendent  of 
the  Barre  &  Montpelier  Traction  & 
Power  Company,  Montpelier,  Vt.,  has 
tendered  his  resignation  to  take  effect 
on  March  22.  Mr.  Dooley  has  been 
superintendent  of  the  company  for 
several  years.  He  was  formerly  assist- 
ant superintendent. 

J.  C.  Hallman  has  been  elected  vice- 
president  of  the  Georgia  Railway  & 
Electric  Company,  Atlanta,  Ga.,  the 
lines  of  which  are  operated  under  lease 
by  the  Georgia  Railway  &  Power  Com- 
pany. Mr.  Hallman  succeeds  T.  K. 
Glenn,  who  has  been  chosen  president 
of  the  company. 

John  J.  Dempsey,  who  resigned  some 
months  ago  as  vice-president  and  gen- 
eral manager  of  the  Brooklyn  (N.  Y.) 
Rapid  Transit  Company  to  become  vice- 
president  of  the  Seamans  Oil  Company, 
ha.s  been  transferred  by  the  company 
from  New  York  to  Oklahoma  City, 
Okla.,  where  he  will  hereafter  live  and 
make  his  headquarters. 

W.  E.  Herring,  for  the  last  seven 
years  industrial  agent  of  the  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany, Seattle,  Wash.,  has  been  trans- 
ferred to  the  Boston  offices  of  Stone  & 
Webster.  He  is  to  be  connected  with 
the  engineering  department  of  the  di- 
vision of  engineering  and  construction. 
Mr.  Herring  went  to  the  company  at 
Seattle  from  the  position  of  chief  en- 
.  gineer  of  the  U.  S.  Forestry  Service. 
B  A.  C.  Colby,  who  has  been  master  me- 
"^  ehanic  in  the  Bridgeport  shops  of  the 
Connecticut  Company,  New  Haven, 
Conn.,  for  the  past  two  years,  has  been 
transferred  to  the  New  Haven  general 
offices  with  the  title  of  mechanical  engi- 
neer. He  will  take  over  the  duties  of 
Leslie  W.  Spraggon  in  connection 
with  the  company's  reclamation  shop. 
Before  joining  the  Connecticut  Com- 
pany Mr.  Colby  was  master  mechanic 
with  companies  at  Pittsfield,  Mass.,  and 
Birmingham,  Ala.  He  was  appointed 
master  mechanic  of  the  Connecticut 
Company's  Bridgeport  shops  in  October, 
1918,  succeeding  William  F.  McCoy. 

G.  J.  Smith,  superintendent  of  rolling 
stock  and  shops  of  the  Kansas  City 
(Mo.)  Railways,  resigned  from  that 
position  on  Jan.  31  and  will  engage  in 
the  automobile  business.  Mr.  Smith  has 
been  actively  engaged  in  electric  rail- 
way work  for  the  past  thirty  years, 
having  organized  the  South  Covington 
&  Cincinnati  Street  Railway  in  1890. 
In  1899  he  resigned  as  master  mechanic 
of  that  company  to  become  master  me- 
chanic of  the  St.  Louis  &  Suburban 
Railway,  where  he  remained  for  two 
years.  At  the  end  of  that  time  he 
joined  the  St.  Louis  Car  Company  as 
superintendent,  in  which  position  he 
accomplished  important  work  in  con- 
nection with  truck  design  and  methods 
of  truck  manufacture.  He  was  one  of 
the  first  to  advocate  an  association  of 
electric  railway  master  mechanics.  In 
1904  Mr.  Smith  joined  the  Metropolitan 
Street  Railways,  now  the  Kansas  City 
Railways,  as  superintendent  of  rolling 
stock  and  shops,  which  position  he  has 
held  for  the  past  sixteen  years. 


O.  B.  Coldwell  Promoted 

Now  Vice-President  Portland  Railway, 

Light  &  Power  Company  in  Charge 

of  Light  and  Power  Department 

Under  a  reorganization  of  the  oper- 
ating personnel  of  the  Portland  Rail- 
way, Light  &  Power  Company,  Port- 
land, Ore.,  Orin  B.  Coldwell,  who  for 
some  time  has  acted  as  general  super- 
intendent, has  been  chosen  second  vice- 
president  and  has  been  placed  in  charge 
of  the  light  and  power  departments. 
F.  I.  Fuller,  first  vice-president,  has  as- 
sumed charge  of  all  railroad  matters, 
which  have  heretofore  been  attended 
to  by  Mr.  Coldwell.  For  operating  pur- 
poses the  railway  department  and  the 
light  and  power  department  are  again 
segregated. 

Mr.  Coldwell,  the  new  vice-president, 
is  one  of  the  best-known  operating  men 
in  the  Northwest.  He  was  bom  at  Sa- 
lem, Ore.,  in  1875.  In  1892,  while  yet 
a  student  at  the  Portland  High  School, 
he  entered  the  employ  of  the  Willam- 
ette Falls  Electric  Company,  a  pioneer 
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in  the  field  of  electric  power  transmis- 
sion. During  the  next  five  years  he 
was  engaged  in  one  capacity  or  an- 
other in  practically  every  department 
of  the  Willamette  Falls  company. 

Wide  Experience  as  Enginebk 

Not  content  with  a  merely  practical 
knowledge  of  electricity,  Mr.  Coldwell 
entered  Leland  Stanford  University  in 
1897  as  a  special  student  in  electrical 
engineering.  Here  he  put  in  three 
years,  spending  his  summer  vacations 
in  the  employ  of  the  Portland  General 
Electric  Company.  In  the  fall  of  1900 
he  entered  Cornell  University  as  a  stu- 
dent in  the  electrical  engineering  course 
of  Sibley  College,  and  was  graduated 
with  the  class  of  1902.  Returning  to 
the  West,  he  again  joined  the  Portland 
General  Electric  Company,  this  time  as 
assistant  superintendent.  He  has  since 
filled  successively  a  number  of  posi- 
tions with  the  company  »nd  its  suc- 
cessor, the  Portland  Railway,  Light  & 
Power  Company. 

Mr.  Coldwell  has  taken  an  active  part 
in  building  up  electrical  engineering 
societies  on  the  Pacific  Coast.    He  was 


one  of  the  organizers  of  the  Northwest 
Electric  Light  &  Power  Association, 
of  which  he  served  as  president  in 
1914.  He  was  also  instrumental  in 
bringing  about  its  affiliation  with  the 
National  Electric  Light  Association. 
He  is  a  member  of  both  organiza- 
tions and,  in  addition,  a  fellow  of 
the  American  Institute  of  Electrical 
Engineers. 


A.  G.  Snell,  superintendent  of  the 
Muncie  division  of  the  Union  Traction 
Company  of  Indiana,  Anderson,  Ind., 
has  resigned.  Mr.  Snell  has  accepted 
the  position  of  cashier  of  the  Farmers' 
State  Bank  of  Muncie.  He  has  been 
connected  with  the  Union  Traction 
Company  for  more  than  fifteen  years. 
He  was  appointed  superintendent  of 
the  Muncie  division  in  1917. 


Frank  E.  Block,  president  of  the 
Georgia  Railway  &  Electric  Company, 
Atlanta,  Ga.,  whose  lines  are  leased  by 
the  Georgia  Railway  &  Power  Com- 
pany, is  dead. 

D.  S.  Robertson,  purchasing  agent  of 
the  Montreal  (Que.)  Tramways,  died 
in  Montreal  from  pneumonia  on  Feb.  27. 
Mr.  Robertson  was  bom  in  Glasgow, 
Scotland,  sixty-nine  years  ago. 

Andrew  B.  Bullock,  superintendent 
of  carhouses  of  the  Kansas  City  (Mo.) 
Railways,  died  on  Feb.  15.  Mr.  Bullock 
had  been  connected  with  the  company 
for  thirty-one  years,  beginning  as  a 
conductor. 

R.  L.  Morley,  electrical  engineer  of 
the  Muskegon  Traction  &  Lighting 
Company,  Muskegon,  Mich.,  died  recent- 
ly in  Muskegon  at  the  age  of  thirty-six 
years.  Mr.  Morley  had  been  connected 
with  the  company  for  several  years. 
He  was  graduated  from  the  engineer- 
ing department  of  Purdue  University 
in  1909,  and  for  three  years  thereafter 
served  as  electrical  engineer  of  the 
Maine  Short  Line. 

Henry  B.  Endicott,  head  of  the  Endi- 
cott-Johnson  Company,  and  chairman 
of  the  Massachusetts  Committee  on 
Public  Safety  during  the  war,  died  in 
Boston  on  Feb.  12.  During  the  war 
Mr.  Endicott  was  called  on  to  assist  in 
the  settlement  of  labor  problems  and  in 
one  year  helped  settle  labor  disputes  in- 
volving 100,000  workers.  He  was  not 
directly  engaged  in  electric  railway 
work,  but  filled  offices  in  the  Holyoke, 
Springfield  and  Boston  Elevated  rail- 
way settlements  that  drew  the  atten- 
tion of  the  industry  to  him.  He  was  a 
man  of  unusually  broad  sympathy  and 
of  fine  understanding.  He  put  public 
service  above  his  own  interests.  The 
removal  of  the  influence  for  good  that 
he  wielded  in  connection  with  labor 
matters  makes  his  passing  a  distinct 
loss  to  Massachusetts  and  the  nation  at 
large. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Heavy  Coupler  Orders  Placed 

Deferred    Maintenance   and    Buying   of 

New  Equipment  Responsible  for 

Large  Volume  of  Business 

Considerable  activity  is  now  being 
shown  in  the  buying  of  couplers.  The 
market  is  flooded  with  inquiries  be- 
cause of  the  large  number  of  double- 
truck  car  orders  pending.  Deferred 
maintenance,  however,  also  is  responsi- 
ble for  a  large  volume  of  orders  that 
are  being  placed. 

Prices  are  firm,  no  advances  having 
been  made  since  Dec.  1,  1919,  when  a 
small  increase,  approximately  5  per 
cent,  was  announced.  Owing  to  pres- 
ent market  tendencies,  another  increase 
about  April  1  would  not  be  a  great 
surprise. 

In  addition  to  the  couplers  ordered 
for  new  cars  that  are  being  built,  many 
railways  are  in  the  market  for  main- 
tenance needs.  Among  the  large  orders 
for  this  purpose  noted  is  one  by  the 
Brooklyn  Rapid  Transit  Company  for 
enough  coupler  heads  of  the  pin  and 
link  type  to  equip  475  cars.  These  in- 
cluded 400  type  1,250  couplers,  200  type 
1,275,  250  type  18  and  100  type  4-A,  all 
of  which  will  be  furnished  by  the  Van 
Dom  Coupler  Company.  Also  the  Long 
Island  R.R.  electric  division,  has  placed 
an  order  for  a  large  number  of  couplers 
from  a  well  known  coupler  manufac- 
turer. In  addition  orders  from  some  of 
the  railways  in  the  larger  cities  are  now 
pending  and  may  be  closed  at  any  time. 
The  outlook  is  very  good  for  a  large 
volume  of  bu.>)iness  within  the  next 
three  months. 


President  Names  New  Fuel 
Commission 

Railroads'  Coal  ConflHcation  Claimed  t« 

Be  Illegal  By  National  Coal 

AxNoriation 

President  Wilson  has  issued  execu- 
tive orders  effective  until  April  30  next, 
providing  for  continuation  of  the  power 
of  the  Fuel  Administration,  but  divid- 
ing them  between  the  Director  General 
of  Railroads  and  a  commission  of 
four,  compoaed  of  A.  W.  Howe,  Rem- 
brandt Peale,  F.  M.  WhitUker  and 
J.  F.  Fisher.  It  will  function  through 
the  Tidewater  Coal  Exchange,  which 
had  been  suspended  before  the  repig- 
nation  of  Dr.  Garfield  as  Fuel  Ad- 
ministrator. Director-General  Hinea 
will  retain  jurisdiction  over  domestic 
distribution,  while  the  commission  will 
handle  bunker  and  export  coal  matters. 
The  order  said  the  action  was  taken 
"because  of  the  present  emergency  and 
in  order  to  insure  an  adequate  supply 
and  equitable  distribution,  and  to  facil- 
itate  the   movement,   and   to   prermt. 


locally  or  generally,  scarcity  of  coal." 
It  directs  specifically  that  the  order 
issued  by  the  U.  S.  Fuel  Administra- 
tion Nov.  6,  1917,  relative  to  tidewater 
transshipment  of  coal  at  Hampton 
Roads,  Baltimore,  Philadelphia  and  New 
York,  and  for  the  employment  of  and 
co-operation  with  the  Tidewater  Coal 
Exchange,  as  a  common  agency  to  fa- 
cilitate transshipment  and  to  reduce  de- 
lays in  the  use  of  coal  cars  and  coal- 
carrying  vessels,"  suspended  by  Dr. 
Garfield  on  Feb.  20,  1919,  be  reinstated. 
Rush  C.  Butler,  the  general  counsel 
of  the  National  Coal  Association,  de- 
clares that  all  confiscations  and  diver- 
sions of  coal  by  the  Railroad  Admin- 
istration made  subsequent  to  Dec.  13, 
1919,  the  date  of  Dr.  Garfield's  resigna- 
tion as  Fuel  Administrator,  are  invalid 
and  unlawful,  subjecting  not  only  the 
Administration  itself  but  the  individ- 
uals to  liability  for  any  damage  attend- 
ant on  such  action. 


Line  Hardware  Active 

Spring  Buying  of  Line  Materials  Open- 
ing Up  Well — Railways  Commence 
on  Linework  Within  Six  Weeks 

To  all  appearances  railways  utilities 
are  quite  active  in  their  preparations 
for  line  work  this  spring  as  orders  for 
line  hardware  have  been  coming  in  in 
large  amounts.  Here  and  there,  how- 
ever, spots  are  found  in  the  ordering 
where  there  is  little  or  no  work  in 
course  of  preparation  at  this  time. 
Throughout  the  South,  West,  and  Mid- 
dle West  the  buying  has  been  more  mar- 
ked than  in  the  East,  although  there 
has  been  considerable  movement  there 
too. 

Shipments  are  of  varying  length  of 
time,  according  to  the  class  of  material 
required.  In  the  East  flats  may  be 
ordered  from  stocks  acquired  before  the 
embargoes  shut  down  shipments  from 
the  steel  regions,  and  deliveries  are 
being  made  in  two  to  three  weeks. 
Many  brackets  are  coming  through  in 
three  to  four  weeks,  while  some  cannot 
be  shipped  for  four  to  six  weeks. 

It  seems  that  the  rolling  mills  are 
devoting  much  of  their  effort  on  heavy 
sections,  and  this  is  given  as  a  reason 
for  a  rather  limited  quantity  of  the 
light  sections  such  as  angles,  channels, 
ovals  and  flats. 

The  latter  part  of  last  week  some 
manufacturers  advanced  their  prices  of 
line  hardware  10  per  cent,  and  it  is  ex- 
pected that  those  who  have  not  already 
done  so  will  follow  suit  any  day.  The 
tendency  of  steel  products  is  upward, 
and  mills  are  booked  to  the  limit  for 
months  to  come.  One  of  the  main 
causes  for  the  shortage  is  ghren  as  the 
insufflcient   number   of   cars   to   carry 


coal  to  be  coked,  to  carry  raw  mater- 
ials to  the  mills  and  to  remove  finished 
products  from  the  mill  warehouses. 
Then,  too,  there  is  a  shortage  of  labor 
not  only  in  the  steel  mills  but  also  at 
the  coke  ovens,  so  that  it  is  improbable 
just  now  that  a  considerably  greater 
amount  of  coal  could  be  coked  were 
there  sufficient  cars  available  to  bring 
the  coal  in. 


Changes  in  Westinghouse 
Railway  Department 

Myles    B.    Lambert    Becomes    Manager 

and  W.  S.  Rugg  and  Charles  Bobbins, 

Assistants  to  Vice-President 

Announcement  has  been  made  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburgh,  Pa.,  of  the 
appointment  of  W.  S.  Rugg,  formerly 
manager  of  the  railway  and  of  the 
marine  departments,  and  Charles  Rob- 
bins,  assistant  sales  manager,  as  as- 
sistants to  vice-president.  Myles  B. 
Lambert,  for  many  years  actively  con- 
nected with  the  work  of  the  company, 
now  becomes  manager  of  the  railway 
department. 

Mr.  Rugg  comes  from  Michigan  and 
is  a  Cornell  graduate.  Soon  after  his 
connection  with  the  company,  he  was 
transferred  from  Pittsburgh  to  Chicago 
and,  in  1901,  was  transferred  to  New 
York  as  special  engineer.  Eight  years 
later  he  was  made  the  manager  of  the 
office.  In  1917,  he  was  recalled  to  East 
Pittsburgh  to  take  charge  of  the  rail- 
way department  where,  in  1918,  he 
was  also  made  manager  of  the  newly 
created  marine  department. 

Mr.  Robbins  began  his  connection 
with  the  company  in  1899  at  its  New 
York  office.  He  was  transferred  in 
1906  to  the  main  offices  at  East  Pitts- 
bnrgh  to  become  assistant  to  the  man- 
ager and  later  manager  of  the  indus- 
trial and  power  departments.  In  Au- 
gust, 1916,  he  was  made  assistant  sales 
manager  of  the  company. 

Mr.  Lambert  joined  the  Westing- 
house forces  in  1901  and  since  that  time 
he  has  occupied  several  positions  in  the 
railway  department.  The  last  one,  pre- 
vious to  his  promotion,  was  that  of 
assistant  to  the  manager.  The  larger 
part  of  Mr.  Lambert's  early  life  was 
spent  in  practical  railway  work.  This 
has  given  him  a  thorough  understand- 
ing of  the  class  of  work  handled  by  his 
department  His  earlier  experiences 
were  with  the  Long  Island  Railroad, 
then  a  steam  operated  road.  Subse- 
quently he  entered  the  employ  of  the 
Kings-County  Elevated  Railroad  of 
Brooklyn,  where  later  he  became  divi- 
sion superintendent.  Mr.  Lambert's 
latest  promotion  will  be  gladly  received 
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by    those    of    his     wide     acquaintance 
among  electric  railway  men.     He   has. 
been  particularly  active  in  behalf  of  the 
American  Electric  Railway  Association, 
serving  on  several  of  its  committees. 


Sheet  Products  Advance 

Headlights,      Heaters      With      Pressed 

Covers   and    Devices   Contained   in 

Sheet  Boxes  Included 

Owing  to  an  increase  in  the  price  of 
sheets,  similar  increases  in  the  price 
of  headlights,  heaters,  covering  boxes 
for  electrical  devices,  etc.,  have  been  an- 
nounced during  the  past  few  weeks. 
These  increases  range  from  5  to  7J  per 
cent. 

Manufacturers  in  the  railway  field 
are  experiencing  great  difficulty  in  ob- 
taining any  sheet  at  all.  Prices  are 
high  with  large  premiums  the  rule. 
Orders  placed  with  the  mills  mean  very 
little  as  the  delivery  situation  is  in- 
definite and  hence  manufacturers  do  not 
know  what  they  will  be  able  to  pro- 
duce. Some  of  the  more  fortunate  ones 
who  have  a  considerable  amount  of 
stock  on  hand  will  be  enabled  to  quote 
good  prices  on  a  large  amount  of  new 
business  that  is  now  being  offered. 

Sheet  mills  are  operating  at  from  70 
to  80  per  cent  of  normal.  This,  how- 
ever, has  had  little  effect  in  relieving 
the  sheet  shortage  among  manufactur- 
ers in  the  railway  field  as  manufactur- 
ers from  every  field  are  in  the  market 
for  sheets  and  the  demand  is  many 
times  greater  than  the  supply.  The  car 
shortage,  also,  is  proving  to  be  a  heavy 
drawback  and  even  when  sheets  are 
finished,  it  is  almost  impossible  to  get 
them  moved.  At  the  present  time 
heavy  stocks  of  finished  sheets  are  piled 


up  in  the  sheet  mills  or  warehouses  of 
mills  waiting  for  cars. 

Although  quotations  for  box  annealed 
one-pass  block  sheets  in  from  No.  17  to 
No.  30  gage  range  from  $4.20  to  $5.15 
per  100  lb.,  manufacturers  in  the  rail- 
way field  have  been  forced  to  pay  8 
cents  to  9  cents  per  pound  in  order  to 
continue  production  made  necessary 
by  the  recent  heavy  ordering  of 
equipment. 

Chicago  Plans  to  Buy  300  Cars 

The  Chicago  Surface  Lines  is  con- 
templating the  purchase  of  300  new 
cars  during  the  present  year.  The 
purchase  of  at  least  200  additional  cars 
is  practically  certain,  since  the  Public 
Utilities  Commission  has  asked  that 
more  cars  be  put  in  service. 


way,  Omaha,  Neb.,  has  ordered  five 
Bimey  safety  cars  for  use  on  four  of 
its    outlying   lines. 

Grand  Rapids  (Mich.)  Railway  has 
placed  an  order  for  nineteen  safety 
cars.  The  purchase  has  been  approved 
by  the  special  street  car  committee  of 
the  city  commission. 

Interstate  Public  Service  Company, 
Ihdianapolis  Ind.,  has  purchased  an 
electric  locomotive  for  use  on  its  line 
between  Indianapolis  and  Louisville. 


Rolling  Stock 


Franchises 


Lincoln     (Neb.)    Traction    (Dompany, 

has  placed  an  order  with  the  American 
Car  Company  for  fifteen  Bimey  safety 
cars. 

Cunffcerland  County  Power  &  Light 
Company,  Portland,  Maine,  lost  two 
cars  and  a  snowplow  in  a  fire  which 
destroyed  its  carhouse. 

Indianapolis  (Ind.)  Street  Railway, 
will  be  in  the  market  shortly  for  from 
forty  to  fifty  double-truck  cars  probably 
of  the  pay-as-you-enter  type. 

People's  Gas  &  Electric  Company, 
Burlington,  Iowa,  has  ordered  six 
safety  cars  from  the  National  Safety 
Car  &  Equipment  company. 

New  York  &  Stamford  Railway,  Port 
Chester,  N.  Y.,  is  in  the  market  for 
from   five  to  seven   safety  cars. 

Omaha  &  Council  Bluffs  Street  Rail- 


Hudson  &  Manhattan  Railroad,  New 
York,  N.  Y. — The  application  of  the 
Hudson  &  Manhattan  Railroad  for  an- 
other extension  of  time  in  which  to  be- 
gin building  its  line  from  Thirty-third 
Street  and  Broadway,  its  present  ter- 
minus, to  the  Grand  Central  Terminal 
was  denied  on  Feb.  28  by  Acting  Trans- 
it Construction   Commissioner   Ryan. 


Track  and  Roadway 


Calgary    (Alta.)    Municipal   Railway. 

— The  Calgary  City  Commission  is  con- 
sidering the  purchase  of  100  tons  of 
steel  for  proposed  improvements  to  the 
line  of  the  Calgary  Municipal  Railway 
in  Tuxedo  Park. 

British  Columbia  Electric  Railway, 
Vancouver,  B.  C. — The  British  Colum- 
bia Electric  Railway  proposes  to  extend 
its  Mount  Tolmieline,  Victoria,  B.  C, 
to  Bay  Road. 

Boston  (Mass.)  Elevated  Railway. — 
The  Boston  Elevated  Railway  has  an- 
nounced that  it  will  pay  the  entire  cost 


NEW  YORK  METAL  MARKET  PRICES 

Feb.  4,  1920  March  3,  1920 

Copper,  ingots,  centB  per  lb 19.00  18  37 

Copper  wire  base,  cents  per  lb 22. 25  22 ,  25 

Lead,  cents  per  lb 8  75  9  00 

Nickel,  cents  per  lb 45  00  45  00 

Spelter,  cents  per  lb 8  70  9   10 

Tin,  cents  per  lb 58  00  61.50 

Aluminum,  98  to  99  per  cent,  cents  per 

lb 32.50  33.00 

OLD  METAL  PRICES— NEW   YORK 

Heavy  copper,  cents  per  lb 17  75  to    18  00  17  00  to    17.50 

Light  copper,  cents  per  lb 15.50to    16.00  l475to     15.25 

Heavy  brass,  cenU  per  lb lO.OOto    10  50  9.50to    10.25 

Zinc,  cenU  per  lb 5.00to      5.25  5.00to      5.25 

Yellow  brass,  cents  per  lb 8  50  to      9.00  9  00  to      9.25 

Lead,  heavy,  cents  per  lb 6  75  to      7.00  7   50  to      7.75 

Steel  car  axles,  C'hicago,  per  net  ton J33 .  00  to  $35  00  $3 1 .  00  to  $32  00 

Old  carwheele,  Chicago,  per  gross  ton...    $35  00  to  $36  00  $41    00  to  $42.00 
Steel   rails   (scrap),   Chicago,   per  gross 

ton $29  00  to  $30  00  $30.50  to  $31.00 

Steel  rails  (relaying) ,  C'hicago,  gross  ton. .    $34 .  00  to  $35 .  00  $34  00  to  $35  00 

Machine  shop  turnings,  Chicago,  net  ton.    $  1 4 .  50  to  $  1 5 .  00  $  1 7 .  50  to  $  1 8  00 

ELECTRIC  RAILWAY  MATERIAL  PRICES 

Rubber-covered   wire  base.   New   York, 

cents  per  lb 30.00  30.00 

Waterproofed  wire  (100  lb.  lots),  cents 

per  lb.  New  York 27.50  27.50 

Weatherproof  wire  (100  lb,  lots),  cents 

per  lb  ,  Chicago 27.00  27  00 

T  rails  (A.  S.  C.  K.  standard),  per  gross 

ton $55.00  to  $57  00  $55  00  to  $57.00 

T  rails  (A.  S.  C.  E.  standard),  20  to  500 

ton  lots,  per  gross  ton $51 .  00  to  $53  00  $55  00  to  $57  00 

T  rails  (AS.  C.  K.  standard),  500  ton 

lots,  per  gross  ton $45. 00  to  $47.00  $45. 00  to  $47.  00 

Trail,  high  (Shanghai),  cents  per  lb 3.00  3.00 

Rails, gir(l(T*grooved),centsperlb 3.00  3.00 

Wire  nails,  Pittsburgh,  rent«  per  lb 4.50  4.00to4  50 

Railroad  spikes,  drive,  Pittsburgh  base, 

eentsnerlb 3.35to385  3  35  to  3  85 

Railroad  spikes,  screw,  Pittsburgh  base, 

oentspnrlb 7.50to9.00  7.50to9.00 

Tie  plates  (flat  type),  ccnta  per  lb 3.00  3.00to400 

Tie  plates  (brace  tvpe),  cents  per  lb 3  00  3  00  to  4  00 


ELECTRIC  RAILWAY  MATERIAL  PRICES 

Feb.  4,  1920  March  3,  1920 

Tie  rods,  Pittsburgh  base,  cents  per  lb  .  7.00  3. 50  to  4.25 

Fish  plates,  cents  per  lb 3.00  "    3.50to4.25 

Angle  plates,  cents  per  lb 3 .  90  2 .  75  to  4 .  Od 

Angle  bars,  cents  per  lb 3.90  2.75to4.00 

Rail   bolts  and   nuts,    Pittsburgh   base, 

ccntsperlb 4.50to6.50  4.50to6.50 

Steel  bars,  Pittsburgh,  cents  per  lb 3.  00  to  4.00  3.  00  to  5.00 

Sheet  iron,  black  (24  gage),  Pittsburgh, 

centsperlb 4.35to4.60  4.50to7.00 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb 5.75to5.95  6.00to8.00 

Galvanized    barbed    wire,     Pittsburgh, 

centsperlb 4.IOto4.45  4.60 

Galvanized  wire,  ordinary,  Pittsburgh, 

centsperlb : 3.70to3.95  4.20 

Car  window  glass  (single  strength) ,  first 

three  brackets,  .\  quality.  New  Y'ork, 

discountt 77%  77% 

Car  window  glass  (single  strength) ,  first 

three  brackets,  B  quality.  New  York, 

discount 77%  77% 

Car  window  glass  (double  strength,  all 

sizes  AA  quality),  New  Y'ork,  discount.  79%  79% 

Waste,  wool  (according  to  grade) ,'  cents 

perlb 20to23  29  to  32 

Waste,    cotton    (100    lb.    bale),    cents 

perlb 19to22  16tol7 

Asphalt,  hot  (150  tons  minimum) ,  per 

ton  delivered 

Asphalt,  cold  (1 50  tons  minimum,  pkgs. 

weighed  in),  per  ton $25.00  $25.00 

Asphalt  filler,  per  ton $30.00  $30.00 

Cement  (carload  lots),  New  York,  per 

bbl $2.90  $2.90 

Cement  (carload  lots) ,  Chicago,  per  bbl .  .  $2 .  00  $2 .  00 

Cement  (carload  lots) ,  Seattle,  per  bbl .  .  .  $2.68  $2 .  68 

Linseed  oil  (raw,  5  bbl.  lots) ,  New  Y'ork, 

pergal $1.93  $1.80 

Linseed   oil   (boiled,    5  bbl.   lots).   New 

York,  pergal $195  $1.82 

White  lead  (100  lb.  keg).  New  York, 

centsperlb 14}  |5| 

Turpentine  (bbl.  lota).  New  York,  cents 

pergal $1.97  $1.99 

t  These  prices  are  f.  o.  b.  works,  with  boxing  charges  eitra. 
*  IT.  S.  Steel  Corp. 
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of  the  relocation  of  the  tracks  in  the 
BelKTade  Avenue  extension.  The  com- 
pany had  previously  contended  that  the 
Eastern  Massachusetts  Street  Railway 
should  pay  part  of  the  cost  of  the  work. 

New  York  &  Queens  Traction  Cor- 
poration, Brooklyn,  N.  Y. — Action  of 
the  New  York  City  Board  of  Estimate 
in  ordering  the  Manhattan  &  Queens 
Traction  Corporation  to  construct  a 
surface  line  from  Jamaica  to  the  cor- 
porate limits  of  the  city  of  New  York 
has  been  validated  by  Judge  Henry  W. 
Rogers  of  the  United  States  Circuit 
Court  of  Appeals  in  an  opinion  in  which 
he  reverses  the  recent  decision  of  Judge 
Thomas  I.  Chatfield  of  the  United 
States  District  Court  sustaining  an  in- 
junction against  the  Board  of  Esti- 
mate. 

Chickasha  (Okla.)  Traction  Company. 
— This  company  is  building  3,000  feet 
of  track. 

Toronto  (Ont.)  Civic  Railway.  — 
Plans  have  been  submitted  to  the  Civic 
Administrative  Commission  by  the 
Toronto  Civic  Railway  of  Toronto  for 
the  construction  of  an  incline  railway 
at  a  cost  of  $180,000. 

Scranton  (Pa.)  Railway.— The  Scran- 
ton  Railway  plans  to  elevate  its  tracks 
at  North  Main  Avenue  and  100th 
Street. 

Grand  Trunk  Railroad,  Montreal.  Que. 
— The  Grand  Trunk  Railroad  plans  to 
electrify  its  St.  Mary's,  Ont.,  branch. 
Work  will  begin  shortly. 

Milwuakee  Electric  Railway  &  Light 
Company,  .Milwaukee.  Wis. — Plans  are 
being  worked  out  for  the  construction 
of  a  car  line  from  Kinnickinnic  Ave- 
nue to  the  city  limits. 


was  destroyed  by  fire  on  Feb.  14.  Two 
cars,  a  snow-plow  and  a  rotary  conver- 
ter were  also  destroyed.  The  loss  is 
estimated   at  $50,000. 


Power  Houses,  Shops 
and  Buildings 


Pacific  Electric  Railway,  Lou  An- 
fclM,  CaL— The  Pacific  Electric  Rail- 
way has  begun  the  construction  of  a 
$76,000-dollar  passenger  station  in  San 
Pedro. 

Tri-City  Railway  of  Illinois,  Rock 
Inland.  III.— The  Tri-City  Railway  of 
Illinois  and  the  Moline,  Rock  Island  A 
Eastern  Traction  Company  have  filed  a 
joint  petition  with  the  Illinois  Public 
Utilties  Commission  asking  for  ap- 
proval of  the  purchase  by  the  first 
named  company  of  the  tracks  and  equip- 
ment of  the  latter. 

Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company,  Indianapolis,  Ind. — 
This  company  is  making  plans  for  dis- 
manteling  its  power  station  at  Lebanon, 
Ind.  and  substituting  a  high-tension 
line  from  another  power  house.  There 
is  also  a  general  study  being  made 
looking  toward  a  change  from  twenty- 
five  to  fifty  cycles  on  part  and  perhaps 
all  of  the  system,  in  order  to  be  in 
better  position  to  sell  energy  for  com- 
mercial purposes. 

CuibcrUiid  Coaaty  Power  *  Light 
OH19M17,  Portland.  Me. — A  carhouse 
Wtoagtac  to  tbe  Cumberland  County 
Powa^  A  Light  Company  at  Yarmouth 


Trade  Notes 


American  Steel  &  Wire  Company, 
Worcester,  Mass.,  has  started  work  on 
a  new  Labor  Bureau  building  to  cost 
$75,000. 

Charles  A.  Hirschberg,  advertising 
councillor,  specializing  in  the  technical 
field,  announces  that  he  is  now  located 
at  426-436  Sun  Building,  150  Nassau 
Street,  New  York. 

Westinghouse  Electric  International 
Company,  Pittsburgh,  Pa.,  announces 
that  G.  L.  Washington  has  left  for 
Cuba  to  join  the  sales  department  of 
the  Havana  ofllce  of  the  company. 

Roth  Brothers  &  Company,  14  W. 
Adams  Street,  Chicago,  111.,  motor 
manufacturers,  announce  that  H.  E. 
Stocker  for  a  number  of  years  produc- 
tion manager  of  the  Fort  ^jTayne 
Works,  General  Electric  Company,  has 
become  general  manager  of  the  com- 
pany. 

American  Steam  Conveyor  Corpora- 
tion, Chicago,  III.,  announces  that 
Henry  P.  Thompson,  Cincinnati  district 
representative  of  the  company  has 
added  to  his  sales  engineering  staff. 
Albert  A.  Casey,  who  will  assist  in 
handling  American  steam  jet  conveyors 
in  that  territory. 

Lindsley  Brothers  Company,  Spokane, 
Wash.,  with  oflflces  in  the  Hudson 
Terminal  Building,  50  Church  Street, 
New  York,  N.  Y.,  announces  that  R.  D. 
Patterson  formerly  with  the  North- 
western Electric  Equipment  Company, 
New  York  City,  has  been  appointed 
eastern  representative  of  this  company. 

Western  Electric  Company,  New 
York,  N.  Y.,  announces  that  J.  F.  Davis 
who  has  been  a  supply  salesman  at 
Chicago  for  a  number  of  years  and 
has  been  with  the  company  since  1911, 
has  now  been  made  sales  manager  at 
the  Boston  branch,  the  position  recently 
held  by  W.  F.  Abely,  who  was  pro- 
moted. 

American  Institute  of  Electrical  En- 
gineers and  the  Association  of  Iron  and 
Steel  Klertrical  Engineers  held  a  joint 
technical  session  at  the  Hotel  Chatham, 
Pittsburgh,  Pa.,  on  Saturday,  February 
21,  at  which  time  a  paper  was  presented 
on  the  "Manufacture  and  Use  of  Gra- 
phic Recording  Instruments"  by  Pro- 
fessor J.  W.  Esterline,  of  the  Esterline 
Company,  Indianapolis. 

Graton  A  Knight  Manufacturing 
Company,  Worcester,  Mas*.,  manufac- 
turers of  leather  beltings,  has  pur- 
chased the  leather  belting  plant  of  E.  R. 
I..adew  Inc.,  Glen  Cove,  New  York. 
According  to  report*  several  millions 
was  involved  in  the  dMl.  The  main 
fa<tor>-  at  Glen  Cove,  N.  Y.,  has  been 
esUblished  sine*  1908. 

Anaconda  Copper  Mlntng  Company. 
Chicago.  IIU  roiling  mills  department, 
announces  that  Frank  R.  Freeman  has 


been  appointed  sales  agent  of  the  gen- 
eral office  of  the  rolling  mills  depart- 
ment, Chicago.  He  was  formerly  con- 
nected with  the  Boston  office  of  the 
American  Electrical  Works.  H.  Don 
Keresey,  sales  agent  rolling  mills  de- 
partment, has  been  transferred  from 
the  Chicago  office  to  the  New  Yoric 
office  as  sales  agent  to  handle  the  com- 
pany's business  in  tjie  eastern  terri- 
tory. 


New  Advertising  Literature 


De  Perc-Burton  Company,  .Milwaukee, 
Wis.:  A  thirty-two-page  loose-leaf  cat- 
alog on  the  Burton  semi-sectional  and 
De  Pere  improved  cross-dam  water  tube 
boilers. 

.National  Tube  Company,  Pittsburgh, 
Pa.:  Bulletin  24A;  8i  x  11  in.;  illus- 
trated. Statistical  data  noting  com- 
parisons in  the  production  of  wrought 
and  steel  pipe. 

Griscom-Russell  Company,  90  Weat 
Street,  New  York.  N.  Y.:  Bulletin  No. 
311  on  Reilly  Evaporators  of  the  sub- 
merged type  and  a  paper  on  "High 
Heat  Level  Evaporator  Plant"  for  sta- 
tionary power  houses. 

Green  Engineering  Company.  EUst 
Chicago,  Ind.:  A  thirty-two-page  book- 
let "Securing  Better  Combustion  of 
Midwest,  Western  and  Southwestern 
Fuels"  which  consists  of  a  compilation 
of  articles  which  have  appeared  in  Mc- 
Graw-Hill publications  during  the  past 
year. 

Westinghouse  Electric  &  Manufac- 
turing Company.  East  Pittsburgh.  I'a.: 
A  36-page  booklet,  "Westinghouse  Un-  j 
derfeed  Stoker,"  on  stoker  operation,  | 
giving  features  of  design,  grate  and 
tuyeres  construction  and  also  the  ar- 
rangement of  brackets,  gears  and  fuel 
deflecting  plates. 

Carrick  Engineering  Co.,  Chicago,  III. : 
A  twelve-page  catalog,  letter  size,  de- 
scribing the  Carrick  Combustion  Con- 
trol which  automatically  synchronizes 
fuel  feed  and  damper  position  to  corre- 
spond with  the  load,  holding  the  proper 
relation  for  efficient  results.  A  copy 
of  the  catalog  will  be  sent  upon  written 
request. 

CoatcHville  Boiler  Works.  Coatcnville. 
Pa.:  A  sixteen-page  booklet  "Fuel  Oil 
Applied  to  Power  Boilers."  It  contains 
some  valuable  information  as  to  the 
relative  merits  of  different  faels  for  uae 
under  boilers  of  all  types,  as  well  as  on 
the  dimensions  and  capacity  in  gallons 
of  horizontal  and  vertical  storage  tanks. 
A  copy  may  be  had  free  upon  request 

Italdwin  Locomotive  Works,  Philadel- 
phia, Pa.:  Record  No.  95  on  Internal 
Combustion  Locomotives.  A  .IB-page 
illustrated  booklet  describing  this  com- 
pany's gaaoline  locomotives  built  in 
accordance  with  the  Ehle  patents.  The 
general  construction  with  details  of  the 
various  parts  are  described  and  illna- 
trated.  A  number  of  illoatntions  taken 
from  locomotive*  in  service  incKiding 
those  made  for  the  Government  are 
shown.  Data  sheet*  for  inquiry  giTinS 
general  requirements  also  are  ineloded. 
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The  Peacock  Staffless 


The 

PEACOCK  STAFFLESS  BRAKE 

saves 

PLATFORM  SPACE 

The  working  parts  of  the  Peacock  Staffless  are 
inclosed  in  a  solid  Pressed  Steel  case  which  pro- 
jects into   the   vestibule   only   3/4  inches.      It  is 

NEAT,  LIGHT  and  POWERFUL 

The  Peacock  Staffless  brake  weighs  no  more  than 
the  ordinary  vertical  wheel  and  staff.  It  occupies 
about  one-half  the  space  and  yields  three  times 
the  power. 

Deliveries  can  be  made  from  stock. 

National  Brake  Company 

Buffalo,  N.  Y. 
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air\Jkjer a  ^  E^Jvgiive  era 


jForb,  Bacon  d  2)avi8, 

Engtneers. 


New  Orleana 


115  BROADWAY 
NEW  YORK 


San  Francisco 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers    -  Contractors 

43  Exchi 

inge  Place                             -                   N«w  York 

A 


STONE  &  WEBSTER 

Indnitrlkl  Planu  »nd  Buildimto.  Sieam  power  Sialion".  Water 
Power  DevelopmenU.  Substattons.  Qa«  Planta.  TraonnlMiOD 
Linn.  Electric  aiij  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &,  PORTER 

ENGINEERS 
REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC   DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN    FRANCISCO 


The  Arnold  Company 

ENGINEERS  -CONSTRUCTORS 

ELECTRICAL     CI  VI  L^MECHANICAL 

10S  South  La  Sail*  Strot 

CHIC^-*^ 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCCSTCR   POLTTICHNIC   1N»TITUT« 
WORCESTER.    MASSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

laaorporatad 

Design  —  Corutraet  —  Finance  —  Manage 
UTILITIES  INDUSTRIALS 

61    Broadway,    Naw   Yarh 
CUaaco  Plttabur(h  Claralaad 


C.  E.  SMITH  &  CO. 

C«auKlt(  EiilMMi 

an-n  UR«ir  cuk>»ii  iki  .  tt.  uiii.  ••• 

III)  tliiit  ll<|..  Ctliiit 
M4  Lift  IlKt  tlltaiK,  KtUit  CUT 

Innatlfallooa  ReporU.  Appralaala.  Jbv«t  Taaltaou.  BrtdM  ud 
Slru'-turaJ  Wjrk.  Rallwar  I'raMaiM.  ■iaetrUeatloo.  Orada  Creaalix 
Kllmtnatlon,  roandaUoo*.  HUtiwu^  Doeka.  Walar  tapplr.  lW»ar 
and  riood  ProtecUoo.  Dralaaf*  and  SaolUUoa.  Powar  PlaoU.  Haval 
Arahliactora. 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salic  Street,  Chicago 


New  York 


Ta«oni* 


JOHN  A.  BEELER 

OPERATING  AND   RATE   INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE..  NEW  YORK 


WOODMANSEE  &  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

rirtt  NatlMial 
BaokBMB. 


CHICAGO 

TS4  Continental   &.  Commarolal 
National  Bank  Bldg. 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraitah,  Reorganiiation* 
683  Atlantic  Ave.,  Boston,  Mass. 


W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  TransmiMion 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  Traffic  and  Reorganization 
Investigations 

Fort    Wayne.    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

I'lilualionj               Rtpurii               Itiveiligationt 
DrncHi                    Conilruclion     Managemtnl 

60  BROADWAY,  NEW  YORK 

CLEVELAND.  OHIO                                           YOUNGSTOWN.  OHIO 

Illttmlnatlna  ll)d.                                                               Ma*>  -nine  llanit  BMfi 

•    The  Most  Succe»»ful  Men  in  the  Electric  Railway  In- 

dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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American  Bridge  Company 

HuDSONTERMINAL-aO  ChURCH  StREET,  NewYoKK 


'\Mahu/acturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 


NEW  YORK.  N.  Y.      .    .     30  Chifrch  Sinet 

Philadalphiq,  Pa.  ....  Widener  Building 
Boston,  Mass.  '.  .  .  John  Hancock  building 
^allithoK,  Md.  .  ■ .  Continental  Trust  Building 
PITTSBURGH,  PA.     .    .    .     Frick  Budding 


suffah.N-  y- 

Cincinnati,  Ohio 
Aitania,  Ca: 
Cleveland.  Ohio 
Detroit,  Mkh'.:   '■.  ■ 

CHICAGO,  ILL. 


Marine  Nalionai  Bank' 
Upion  Trast  Biiifdipg  . 
Candle/- Building  \ 
.    '.     .      .     Guardian  Bijilditig 
Beecher  Ave:  &  M.  C.  R  R.  : 
208  Soutfi  La  Safte  Sireet 


Si.  Louis,  Mo.     .      Third  Nalionai  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City.,  Utah    .     .  W alker  Bank  Bailding 
Duluii,  Minn.     .     ....        IVolvin  Building 

MJnrteapolis,  Minn.' .     .  7ih  Ave.  &  2nd  St.,  S.  E. 

.  .       Pacific  Coast  Representative: 
U.S.  Steel  Products  Co.,  Pacific  Coast  Dept, 
'■■Sdnif'tancisco,  Cal.      .'   ..  .       Rialto  Building 

.     Portland,  Ore.         .     .      .      .     .      Selling  Building- 

■  Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  St.. 


Export  Reptesentatioe:  United  States  Steel. Products  Co.,  30  Church  St.,  N.-  Y. 
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The  result  of  the  best 
practice  in  electric  rail- 
way work  is  recorded 
every  week  in  the  Electric 
Railway  Journal. 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGIN£ERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


76  West  Monroa  St. 


CHICAGO.  ILL. 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing. 

SOth  Strvat  and   East  End  Ave.,  New  York,  N.  Y. 


THE  P.  EDW.  WISH   SERVICE 

Suitt  1710  DETECTIVES  Suite  1102 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bldg.,  Boston 


THE  COAL  &  IRON  NATIONAL  BANK 
of  the  City  of  New  York 

Capital  $1,500,000 

Surplus  $1,000,000  Und.  Profits  $363,051 

Resources  $23,743,000 

Offers  to  dealers  every  facility  of  a  New  York 
Clearing  House  Bank. 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 

PUBLIC  UTILITIES 

FINANCE  OPERATION 

SUPERVISION  or  CONSTRUCTION 

43  Cedar  Street,   New   York 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


Consulting    Engineers 
PHILADELPHIA.PA. 

GAS  WORKS 
ELECTRIC  RAILWAYS 


Frederick  Pargeut 
Wm.  8.  Monroe 

A.  1).  Lundy 
Jamea  L  yman 

SARGENT 

&  LUNDY,  Engineers 

1412  EdUon  Bldg. 

,  72  W.  Adam.  St.,  Chicago,  111. 

42 


Electric    Railway    Joubnal 


March  6,  1920 


Wherever 
the  mail  goes 

SEARCHLIGHT 


Advertising  goes 

Even  the  swift  Post-Planes  carry  the 
message  of  "Searchlight"  advertising. 
And  swift  are  the  results  for  advertisers 
who  use  the  "Searchlight"  to  tell  readers 
of  McGraw-Hill  papers  their  needs  or 
business  propositions. 

Quickly  following  the  printing  of  a 
Searchlight  advertisement,  machinery  or 
equipment  has  been  rented  or  sold,  posi- 
tions found  or  filled,  money-saving  bids 
received  from  Official  Proposal  advertis- 
ing and  other  worth-while  results  secured. 

Over  160,000  men  in  10  big  engineer- 
ing fields  look  to  the  "Searchlight"  for 
the  advertising  of  current  "Opportuni- 
ties" in  their  industries.  That's  why  it 
pays  to  "Think  SEARCHLIGHT  First!" 


For  Hi«rhest    Results   Advertise   and    Find    Your  "Opportunities"  in  the 

SEARCHLIGHT  SECTION 


012* 
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Results 


attained  by  the  expert, 
but  maintained  by 
the  ordinary 
operator 


rHE  stok,er  installation  is  completed.  Every 
specification  and  promise  has  been  fulfilled. 
Men  who  have  long  specialized  in  the  stoker 
branch  of  combustion  engineering  prove  this  to 
your  comfjlete  satisfaction.  Then  the  experts 
leave — what  then'? 


A  709o  plant  where 
"no  fireman  is 
needed!"  —  the 
Springfield  Gas  and 
Electric  Co., 
Springfield,  111.  The 
C.  E.  states:  "One 
water  tender  per 
shift  operates  ten 
boilers,  looking 
after  water  and 
regulation  of 
stokers.  One  hun- 
dred and  seventy 
five  per  cent  of 
rating  continu- 
ously is  every-day 
practice  " 


r'  IT  is  a  Green  installation  you  may  rest 
assured  that  the  same  capacity,  efficiency  and 
economy  achieved  under  expert  guidance  will 
be  maintained  day  after  day  by  the  rank  and  file 
of  firemen. 

The  utter  simplicity  of  the  Green  Chain  Grate 
principle;  the  simple  adjustment  for  every  load 
variation,  and  the  fact  that  clinkers  never  form  on 
the  grate  chain  make  this  a  foregone  conclusion. 

Since  it  is  a  demonstrated  fact  that  clinkers  cannot 
form,  no  stops  for  cleaning  fires  of  clinker  are 
necessary  and  no  steam-consuming  auxiliaries  are 
needed  for  dumping  clinker  and  keeping  accretion 
of  clinker  from  growing  on  the  side  and  bridge  walls. 

— No  stops  are  made,  so  the  capacity  of  a  Green 
stoker  is  continuous  capacity. 


— No  auxiliaries  are  used  so  tiie  efficiency  of  a  Green 
stoker  is  net  efficiency.  Only  a  fractional  part  of  one 
per  cent  of  the  steam  generated  is  required  to 
operate  the  Green;  whereas  in  some  cases  as  much 
as  ten  per  cent  would  be  needed  if  auxiliaries  were 
necessary. 

The  only  true  test  of  a  stoker  is  its  net  efficiency; 
and  every  installation  offers  direct  evidence  that 
Green   Chain   Grates   survive   this   practical   test. 

The  subject  of  stoker  efficiency  is  fully  covered 
by  the  Green  Book,  "PROGRESSIVE  COM- 
BUSTION." Write  Dept.  C  for  your  copy,  using 
your  business  letter-head. 

GREEN  ENGINEERING  COMPANY 

Main  Office:  East  Chicago,  Indiana 


mmmm 


^HAIN  ^ATES 


Driving  engine  re- 
quires but  30  lb.  of 
steam  per  hour  for 
the  largest  stoker — 
no  other  steam  con- 
suming auxiliaries — 
all  efficiency  figures 
quoted  are  net. 
No  clinker  —  least 
attendant  labor. 
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TEXACO  LUBRICANTS 

for  railway  shop,  power  plant 
and  rolling  stock 

Texaco  Machine  Oils 
Texaco  Cup  Greases 
Texaco  Cylinder  Oils 
Texaco  Engine  Oils 
and 

Texaco  Regal  Oil 

The  Enduring  Lubricant  for  Turbines 

It  does  not  emulsify  nor  form  deposits  of  any  kind  and  frees  itself  from  any 
moisture  entering  the  system.  It  supplies  a  constant  stream  of  clean,  cooling 
oil  to  the  bearings  at  all  times.  It  maintains  a  uniform  quality  over  long 
peAods  of  time.  Texaco  Regal  Oil  is  one  of  the  many  Texaco  Lubricants 
for  a  specific  purpose. 

There  is  a  Texaco  Lubricant 
for  Every  Purpose 

Texaco  Lubrication  Elngineers  will  gladly  assist  you  in  selecting  the  right 
Texaco  Lubricants  for  your  shop — Power  Plant,  Rolling  Stock  or  any  other 
equipment  you  operate.  You  may  call  upon  them  to  make  a  survey  of  the 
equipment  if  necessary.    This  is  Texaco  Service.    There  is  no  charge. 

THE  TEXAS  COMPANY 

Dcpt.  RJ,  17  Battery  Place,  New  York  City 

New  York  Chicago  Houston 

Offices  in  Principal  Citirs 

Let  US  send  you  our  magazine  " Lubri- 
ration"  earh  month.  It  is  full  of  pootl 
stuff  and  free  for  the  asking.  If'ritc 
today  telling  us  to  put  your  name  on 
our  mailing  list. 
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Badmash 


According  to  Hindu  belief  the  wife  of  one 
king  was  carried  off  by  another  demon 
king  and  was  so  guarded  that  humans 
couldn't  rescue  her. 

Hanuman,  a  monkey,  got  on  the  job,  res- 
cued the  fair  queen  and  was  immortalized 
as  a  badmash,  or  hero. 

Monkey  antics  won  out  this  time,  but  it 
was  only  in  mythology.  In  real  life — espe- 
cially as  applied  to  carbon  brushes — 
monkeying  with  things  invariably  gums  the 
cards. 

But  engineering,  as  employed  in  prescrib- 
ing Morganite  brushes,  relieves  operators 
from  monkeying  with  brushes  or  commu- 
tators— -and  the  resulting  gloss  on  the  com- 
mutator is  far  removed  from  a  monkey 
shine. 


The  Morgan  Crucible  Company    s,,^^;."^*^  %t  iT'Lr, 


DISTRICT  AGENTS: 


Lewis  &  Roth,   13th  and   Wood   Sts.,   Philadelphia 
Electrical   Engineering   &   Mfg.   Co., 

First  National  Bank  BIdg.,  Pittsburgh 
W.  L.  Rose  Equipment  Co.,  La  Salle  BIdg.,  St.  Louis 
W.  R.  Hendrey  Co.,  Hoge  BIdg.,  Seattle 


Herzog  Electric   &  Engineering   Co.,   ISO   Steuart   St., 

San    Francisco 
Charles  Farnham,  I.  W.  Hellman  BIdg.,  Los  Angeles 
Railway   &   Power   Engineering   Corporation,   Ltd., 

131  Eastern  Ave.,  Toronto,  Ontario,  Canada 
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Toledo  Means 

— Efficiency 

whether  it  comes  to  coal  handling 
or  picking  up  motors,  trackwork  and 
trucks  in  the  repair  or  construction 
shop.  Toledo  means  care  in  design 
and  construction,  which  insures 
speedy  operation  for  years  without 
delays  or  more  than  normal  main- 
tenance costs. 

The  Toledo  Bridge  &  Crane  Co. 
Toledo,  Ohio 


DlrroliKbun  omr».  1011  Kmpirr  Bld«. 
Buflcio   Oflk*    810   IroaooU   Bk"-  • 

fiSS:!  L__  ■■ 

Buk  mtt.:  ■■< 
IT    Bxdwiic*   i'"^t 
Ham   I 


Boalon  OAcc.  141   Milk  Strwrt: 
Oa<«,     R4B' W^nlilnftim 


KranriMO 
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International 

Fare  Registers 

Meet  Every  Need 


Type  R-10 — Single  Register 


Type  R-5 — Double  Register 

Odd-cent  fares,  or  frequent  changes  of  rates  impose  no  difficulties  in  the  use  of  Inter- 
national Registers.  No  matter  what  the  change  in  fare,  the  collection  system  is  still 
complete  and  entirely  effective,  without  changes  or  adjustments. 

Fare  registers,  operated  by  the  conductor- and  counting  passengers  instead  of  money, 
provide  a  flexible  system  for  positively  checking  the  load  and  the  receipts.  Visible 
and  audible  registraton  so  necessary  to  an  entirely  effective  fare  collection  system  are 
best  provided  by  International  Registers. 

Long  service  has  demonstrated  their  absolute  relability  of  registration,  and  long  con- 
tinued service  with  minimum  repair  costs.  All  parts  are  interchangeable  and  needed 
repairs  can  be  easily  made. 

International  Fare  Registers  are  made  in  models  and  sizes  adaptable  to  all  classes  of 
service. 

Our  organiiatioH  is  at  your  service  to  help  with  your  problems. 

The  International  Register  Company 

Manufacturers  of  Fare  Registers  and  Railway  Supplies,  and  General  Selling  Agents  for 

HEEREN  ENAMEL  BADGES 

Office   and   Factory:     15   So.   Throop    Street,    Chicago,    Illinois 
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Car  Space 
\^lue  is  ^au^ed 
by  Car  Card  Value 


Collie? 


Maintains  the  Value  of  Both 


Collier  Service  covers  every  nook  and  corner 
of  the  country  so  well  that  no  matter  how 
small  or  how  large  an  advertiser  is,  service 
of  the  highest  quality  is  rendered. 

This  means  satisfied  advertisers  and  it  is 
only  through  the  steady  and  uninterrupted 
support  of  satisfied  advertisers  that  the 
stability  of  car  space  is  maintained  as  a 
source  of  revenue  to  the  railway  company. 


OHr/bhii 


SilMjdji 


Building,  New  York 
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An    Ohmer   operating   equipment    adapted    to    either   pay- 
within.    pay-a8-you-enler  one-man,    or  two-man   operation 


Make  Fare 

Protection 

Certain 


The  Ohmer  Fare  Register  is  a  basic 
invention.  So  is  the  telephone  and  the 
telegraph.  While  these  devices  are 
being  improved  continually  to  meet  the 
complex  needs  of  the  present  day,  the 
principles  involved  in  their  use  remain 
the  same. 


The  Ohmer  Fare  Register  is  as  necessary  to  the  electric  railway  operator  as 
double  entry  bookkeeping  is  to  the  storekeeper.  It  is  the  logical  means  of  mak- 
ing proper  records  of  the  fares  at  the  proper  time  and  classifying  all  the  details 
in  connection  with  the  income. 

If  you  are  not  absolutely  sure  of  your  fare  protection  methods,  if  you  have  the 
least  suspicion  that  everything  is  not  quite  right,  let  us  know  about  it. 


We  are  constantly  in  touch 
with  the  most  careful  and 
successful  railway  men  on  the 
North  American  Continent. 
We  are  continually  studying 
and  solvmg  new  and  unusual 
problems  for  our  clients  and 
we  stand  ready  to  help  you. 

OHMER  FARE 
REGISTER  CO. 

DAYTON,   OHIO 


The  Home  of  the  Obmer  Fare  Register 
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Up-to-date  Equipment  for  the  Safety  Car 

Just  as  the  Safety  Car  is  up-to-date  equipment 
in  itself  so  you  should  have  equipment  on  the 
Safety  Car  that  is  up-to-date. 

Agasote  Roofing,  Headlining  and  Wainscoting, 


iTratk'  Mark) 

Pantasote  Curtains. 


iTmilv  Mark  i 


THESE  products  go  a  long 
way    toward    making    the 
Ideal  Safety  Car. 

Agasote  for  roofing  will  outwear 
wood  many  times.  It  is  abso- 
lutely waterproof  to  start  with 
and  it  stays  that  way. 

In  case  of  accident  it  is  easily 
and  rapidly  patched. 

Old-fashioned  Curtains  wearout 


quickly.  They  are  made  of 
flimsy  material,  easily  torn, 
stained  and  discolored. 

Pantasote  Curtains  wear  a  great 
many  times  longer;  are  made 
tough  and  not  easily  torn.  When 
washed  they  look  as  good  as  new. 

Agasote  and  Pantasote  save  you 
money  and  are  essential  for  the 
Ideal  Safety  Car. 


THE  PANTASOTE  COMPANY 


11   Broadway,  New  York 


PaopU's   Cat   BIdf.,  Chicago,   III.  75 1    Monadnock  Bldg.,  San  FrancUco,  Calif. 
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M I LLER  TROLLEY  SHOES 

MEAN 


U<mter  Tenjion.  Here 


Titter  Grip  Here 


It  seems  absurd  to  say  that  a  connection  takes 
a  tighter  grip  on  the  wire  and  permits  of  a 
lesser  tension  on  the  base. 

But  this  is  true  where  Miller  Trolley  Shoes 
are  used  because  they  have  such  a  large  con- 
tact surface. 

Miller  Trolley  Shoes  are  always  in  contact  with 
the  wire,  at  all  speeds. 

Decreased  tension  on  the  base  means  less  wear 
on  the  wire.  A  greater  contact  surface  means 
better  transmission  of  power. 


Miller  Trolley  Shoe  Co.,  West  Newton,  Mass. 

SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

EASTERN  REPRESENTATIVE:  National  Railway  Appliance  Co.,  New  York 

SALES    REPRESENTATIVES: 


Alfred  Connor. 
Dftnver.  Colo. 


T.  C.  White  &  Co.. 
St.  Louis.  Mo. 


F.   F.  Bodler. 
San  Francisco,  Calif. 


W.  M.   McClintock, 
St.  Paul.   Minn. 


8.  I.  Wailen. 
Loa  Anffeles,  Calif. 


W.    F.    McKenney. 
Portland.  Oregon. 
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Quality  Trolley  Wheels  and  Harps 


Like  all  other  Columbia  products  the  trolley 
wheels  and  trolley  harps  manufactured  by  us 
have  as  their  motto  Quality. 

Quality  first,  last  and  always.  This  means  to 
our  customers  that  they  can  be  assured  the  best 
the  market  can  afford. 

Our  wheels  and  harps  are  made  of  the  very  best 
metals  that  can  be  obtained.  Special  attention 
has  been  given  to  get  long  wear  and  good  lubri- 
cation. This  means  the  elimination  of  high 
maintenance  and  numerous  tie  ups  due  to  defec- 
tive trolley  harps  and  wheels. 

Let  us  hear  from  you.     We  want  to  help  you. 


Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Annatura   and   ami*   tiraightanan 

Armature    thaft    straichtcnart 

Armalura    buggiai    and    •tandt 

Babbitting    mold* 

Banding    and    haading    macbinat 

Car  koiili 

Car  raplacar* 

Coil  taping  macbina*  for  armalura  laadt 

Coil    winding    macbinai 

Pinion  pullar* 

Pit  jaelu 

Signal  or  targal  •vrilcbo* 

Tantion    (Uodt 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

A.  A.  GREEN,  Sale*  Mgr.. 

M  Church  St..  N.  Y.  C. 

J.  L.  WHITTAKER. 

141  Milk  St..  BtMton,  Maa*. 


CAR    EQUIPMENT 

Armalura   and   axle   bearing* 
Armature  and   field   coils 
Bearing!    (axle  and  armature) 
Brush-holder*    and    brush-holder 

springs 
Brake,   door  and   other  handles 
Brake    forgings,    riggings,    etc. 
Car   trimmings 
Commutiitors 
Controller    handles 
Forcings   of  all   kinds 
Gear    case*    (steel    or   malleable    iron) 
Grid    resi*tors 

Th'rd-rail    shoe    beams   and    acco**orias 
Trolley  pole*   (*l««l)  and  wliaol* 
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One-Man  Car 
Equipment 


Phosphor  hronze  trolley  wheels  whose 
web  design  and  accurate  machining  give 
the  necessary  strength  and  resistance  to 
wear  together  with  the  light  weight 
demanded  by  the  quick-service  car. 

The  tempered  steel  springs  of  the  15-C 
trolley  base  are  all  designed  and  tested  - 
to  supply  a  wheel  pressure  in  excess  of 
what  is  needed — an  adjusting  device 
permits  raising  or  lowering  the  wheel 
pressure  at  will. 

Helical  Gears  are  a  proven  and  an  ac- 
knowledged success.  When  these  gears 
are  BP  treated,  reliable,  Quick-Serv- 
ice Car  Operation  is  assured.  Also 
quietness  results  from  smoothly  meshing 
gears. 

Helical  gear  efficiency  is  high. 

BP  treatment  makes  a  gear  last  four 
times  as  long  as  untreated  cast  steel  gears 
in  identical  service. 
D.  NUTTAL.L  CO.,   Pittsburgh,  Pa. 


mMMialGem 


A  PROVEN    SUCCESS 
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— perfect 

lubrication 

plus 


maximum 


conductivity 


This  combination  makes  \'-K  Oilless  Trolley  Wheels  lowest  in 
ultimate  cost  and  highest  in  net  efficiency.  Examine  the  construction 
of  V'-K  Wheel  and  you'll  sec  why.  Notice  that  it's  properly  balanced 
and  mechanically  perfect  in  finish.  The  metal  from  which  it  is  made 
is  specially  tough  but  not  hard.  This  means  greater  mileage  and  at 
the  same  time  least  detriment  to  overhead  construction.  The  patented 
Oillcss  (graphite  and  bronze  gauze)  bushing  is  non-insulating,  heat- 
proof, long-lived,  easy  interchangeable. 

The  V-K  trolley- wheel  used  with  the  V'-K  non-arcing  harp  will  do 
more  to  reduce  trolley  maintenance  cost  (both  wheel  replacements  and 
overhead  repairs)  than  any  other  current  collector  on  the  market  today. 
A  trial  will  convince  you  as  it  has  hundreds  of  other  executives  in 
charge  of  operation  and  maintenance.  Write  for  particulars  and  a  free 
copy  of  our  latest  catalog. 


Y-^ 


OILLESS  TROLLEY  WHEEL 
-and  NON-ARCING  HARP 
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locution 
foundries  in  the  United  States  and 
Canada  represented  by  the  Associa- 
tion of  Manufacturers  of  Cliilled 
(.'ur  M'heels, 


Cbicaqo  3 
Sf.£ouis  Z 
Buffalo  -f 
mtsburfr  2 
Cleveland  i 

JKontreal 


Xaetteata-MY. 
Sai/nf.  Pa. 
LimeXoth.  Com 
Albaaif- 
7omnI'a. 
JtmClaigamMi 
Mad  it  on.  7tl 


J*lich.CttifJncJ.  ZrrwickPa 
jCoittsriHs  7(untthqdon.ll/ fa 

JVi  yernoaJ/l  MtmingrtanD*! 
7t  Jfiiifnr.  /ltd  Houston  7eic 
73irmin^hatn     Tiannibal  -Yo 
Altanta..  Heading  Pa 

Sai/aanah  'Baltimart 

Soston  Tiicbmand  ra. 

DeCtxtit  JlTtilham  CJnl 

St  Paul.  St  7fiatnai 

Xailtar  Citi/  .Xi2it^amHt<m 
Denuer  Kcrmapo  Jf)i 

lacoma  JVanball  Jt'Jr 

/bf  Atiaeln 


U. 


.-# 


Capaciti/ 
20,0O0 


TTlMl 


HEELS 

S>erDai/ 
'ZSMilliorj  in  SeWce 

Jlssodafjon  o/Manufacturers 
of  ChiUed  Car  Wheels       : 
mo  /<cCormick  ^Idg.  Chicago. 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  C  "f       "The  'Standard'  Brand  on  your  material       "f  C  f 
^♦'wM^      is  an   assurance  of  eventual  economy."      M^ JvJ.^ 

•RANO  "^  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,   PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY,   MEX. 


p 
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FbrtfiGKainyDay 

Like  the  man  who wouldnt  have  nisroof 
repaired  in  clear  weather,  because  it  di'dnt 
leak  when  it  wasn't  raining, you  will 
^nd  that  the  damage  done  when  the 
rain  comes  will  cost  you  more  than  the 
repair  work. 

Prepare  fbi- the'Rainy'day  byoidering 

your  supply  parts  now  and  not  when  your 

cars  are  idle  waiting  fbv  supply  parts. 

The  Qua  I  ify5hops  make  Quality  parts. 

Keep  the  smile  on  your  face  byan  order 

well  placed. 

StLouis  Car  Company 

St.Louis^  Mo. 
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B<8£BMi 


JVe    make   with    strict   attention    to 
quality  of  materials  and  workmanship: 

Trolley  Wire 
Wire  Strand 
Welding  Wire 
Weatherproof  Wire 
Car  Wire  and  Strand 


Power  Cables 


Rubber  Covered 
Paper    Covered 
Cambric   Covered 


John  A.  Roebling's  Sons  Co. 

Trenton,  N.  J. 

Branchta : 

New      York      Boaton      Chica(o      Philadelphia      Pittsburgh 

Cleveland     Atlanta     San  Francisco     Los  Anffeles 

Seattle  Portland,  Ore. 


I 


i 


WIRE^ 

AND 


It's  BIG 

and  Reliable 


and  can  be  seen  so  as  to  give  your  motormen  plenty  of 
time  to  bring  the  car  to  a  stop^avoiding  what  might 
be  a  fatal  accident  at  a  sharp  curve  or  switch. 

U.  S.  Electric  Signals 

will  be  so  installed  on  your  road  that  the  first  car  to 
reach  a  cut-in  contactor,  will  have  the  right  of  way 
against  opposing  cars — preventing  side-swiping  acci- 
dents and  providing  front  and  rear  protection  as  well. 

"Prevent"  instead  of  "care."     Suri  new. 
Write   for  particniar*. 

United  State*  Electric  Signal  Company 

West  Newton,  Massachusetts 

Representallvea : 

Woetemi    Frank   F.   Bodler,   Monadnock   Bld(..  San  Francisco 

Foreirn'    Forest    Cttr    Electric    Service    Supply    Company,    Salford,    En(. 
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TRADE     MARK 
REG.  U.  S.  PATENT    OFFICE. 

VARNISHED    CAMBRIC 

Wires  and  Cables 

are  made  with  the  same  care  and  high  regard  for  quality  which   distin^shes 
the  production  of  Okonite  rubber  insulation. 

We  are  prepared  to  handle  any  high  grade  proposition,  and  solicit 
your  inquiries. 

"Manson"  Tape  (Friction)  "Okonite"  Tape  (Splicing  Compound) 

THE  OKONITE   COMPANY,  Passaic,   New  Jersey 

Incorporated  1884 
CENTRAL  ELECTRIC  CO.,  Chicago,  III.,  General  Western  AgenU 

f\  D.  Lawrence  Electric  Co.,  Cincinnati.  O.     Novelty  Electric  Co..  Philadelphia.  Pa.     Pettin^ell- Andrews  Co..  Boston.  Ma»Ei. 


fiiiiuiimiiiiiiiiiiiiiimiiiiiiimiiiiiitiiiiiiiiiMiiiiiiiiiimiiiiHiiiiiiiiiiiiiiiiiimiiitmiiiimuiwiMmiiiiiHiiiiiiitiiimiiiiiiiiniiiim  "in 
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O^O 


You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information  and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  manufacturers  as  part  of  their  standard 
equipment  Also  insulates,  steam  pipes,  etc  Shell  is  seamless  drawn  steel, 
nipples  are  machined  from  steel  rod,  and  insulating  material  is  Macallen 
Vulcanite  Compound,  not  affected  by  heat  or  oil — practically  indestructible. 

May  We  Send  Our  Catalogt 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 
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No  Road! 


Conductors — for  electric  cur- 
rent, for  heat,  for  sound,  and 
even  for  the  capillary  flow  of 
liquids,  all  balk  at  mechanical 
contacts. 

The  rnotorman  who  gets  stuck 
on  a  newly  laid  track  drives 
spikes  under  the  splice  plates  to 
"make  contact." 

The  electric  furnace  man  tells 
you  that  the  heat  never  gets  up 
past  the  joint  in  the  electrode. 

We  all  know  how  to  deaden 
sound. 

Red  ink  will  climb  up  through 
a  lump  of  loaf  sugar,  but  not 
through  the  pile  of  pulverized 
sugar  on  top  of  the  lump. 

ERICO    Welded 
Terminal  Railbonds 

are  the  bridges  without  which 
there  is  no  road. 

Inquiries  for  information,  prices 
are  promptly  answered 

THE 
ELECTRIC    RAILWAY 
IMPROVEMENT    CO. 

CLEVELAND,  OHIO 


THERE  ARE  THREE  VALUES 
FOR  RAILWAY  COMPANIES  IN 
THE  SPECIFICATION  and  USE  OF 

CYPRESS 

"THE  WOOD  ETERNAL" 

for  Crossarms,  Car  Material,  Fencing, 
Station  Construction  and  similar  railway 
purposes: 

First,  the  vastly  longer  life  of  the  ma- 
terial itself.  All-Heart  Cypress  is  pretty 
nearly  proof  against  the  action  of  decay. 

Second,  the 

SAVINGS  OF  LABOR 
COSTS  IN  YOUR  MAIN- 
TENANCE WORK 

Obviously  the  longer  the  serviceable  life 
of  the  lumber  you  use,  the  less  you  are  go- 
ing to  have  to  repair  and  replace.  That  of 
course  means  not  merely  saving  in  cost 
of  material,  but  also  saving  in  the  much 
bigger  item — cost  of  labor. 

Third,  when  you  specify  Cypress  you 
can  know  definitely  that  you  get  what 
you  pay  for  IF  you  see  THIS  MARK: 
This  mark  .^^^l^/"  is  on  the  -ends  of 
every  piece  "^J^ffc!^  <^f  Cypress  cut  by 
the  responsible  mills  in  this  Association. 
It  is  a  guarantee  that  the  material  bear- 
ing it  is  made,  and  graded  at  the  niill.  in 
accordance  with  the  scrupulously  high 
standards  demanded  by  this  Association 
and  the  best  customers  of  its  members. 


These  values  are  worth  getting, 
facts  are  worth  remembering. 

Our  data  are  at  your  smrvic* 


Th( 


SOUTHERN  CYPRESS  MFRS.'ASS'N 

1265    Hibamia    Bank    Building,    New    Orteani,    La.,    or 
1265  Heard  National  Bank   Buildinf,  Jacksonville,  Fla. 
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200  Safety  Cars 
recently  ordered  by 
The  Brooklyn  Rapid 
Transit    Co.     will    be 
equipped  with 

Westinghouse-Krantz 
Safety  Control  Panels 


Elach  panel  is  placed  above  the  vestibule 
window,     within    easy     reach    of    the 
motorman,    and    carries    six    switches 
mounted    in    separate    compartments. 
controlHng  respectively  the  car  lights, 
the  compressor,  the  heater,  the  head- 
lights, the  buzzer   and    the  register. 
N.  E.  C.  fuse  connections  for  each 
switch    are  also  mounted  in   indi- 
vidual compartments,  which  can 
be  opened  only  when  the  switc.i 
is  "off,"  and  all  reachable  parts 
are  dead. 

It    is    impossible    for     the 
motorman     to    touch 
live  parts  when   oper- 
ating the  switch. 


Safety 
Panels 

For 

Safety 

Cars 


The  dimensions  of  the 
control  panel  are: 

—  30^   inches 

10  inches 

4}  inches 


Length  — 

Width  

Depth 

The  weight  is  55  lbs. 


Westinghouse    Electric 

&    Manufacturinsr    Co. 

Krantz    Works 

160    Seventh   St.,   Brooklyn,   N.   Y. 


Kran+zSafetyConirolPanelaslnrtrilled 


200  K.W.  to  12,500  K.W.        For  Efficiency  and  Constant  Service 

ALLIS-CHALMERS  MFG.  CO. 

MILWAUKEE,   WIS. 
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Ebony  Ashntoi 
tfood  uftd  at 
South  Bend,  IiuL, 
power  nation 
oflht  Indiana 
o*  Michigan 
EIk.  Co. 


In  War  or 
Peace  Timet, 


AN   engineer   asked   the  other  day,     How 
.  does    Ebony   Asbestos    Wood    compare 
with  good  oiled  slate?" 

We  like  to  answer  questions  like  that —here's 
'what  we  said : 

*'  Ebony  Asbestos  Wood  is  certainly-  equal,  if 
not  superior  in  appearance  to  the  best  oiled 
slate.  It  has  much  greater  mechanical  and 
dielectric  strength,  and  it  won't  warp  or  crack. 
Its  composition  is  always  uniform  and  it's  very 
easy  to  work." 

'■'Can  you  prove  that?"  he  said. 

We  did  -  he  bought  a  switchboard.  Maybe 
you  have  another  use  in  view,  but,  nearly 
always,  if  slate  or  marble  can  do  the  job, 
Ebony  Asbestos  Wood  will  do  it  better. 

Send  for  the  booklet  and  see  why. 

JOHNS -M  AN  VILLE 

Ebony  Asbestos  Wood 

H.  W.  JOHNS-MANVILLE   CO. 

N.w  York  CilT 
10  Factorimt-Branchmi  in  93  Largt  CM— 
For  Cofio<l«  I 
C«n«di«n  JohfU'ManvilU  Co., 


Cut  Out 
the  Waste! 


Clean  up!     Do  it  NOW!     Do  it 

regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money! 
Time! 
Space ! 
Labor ! 
Material! 

— the  money  such  equipment  or  ma- 
terial cost  earns  nothing  and  is  not 
available  for  other  use. 

— the  time  it  is  idle  is  wasted  when 
it  can  render  service  elsewhere. 

— the  space  it  occupies  costs  money 
and  may  be  needed  for  other  purposes. 

— the  labor  of  its  manufacture  is 
wasted  and  also  the  labor  of  producing 
a  duplicate  for  the  man  who  can  use  it. 

— the  material  it  represents  would  be 
useful  in  another  form. 

Cut  out  all  this  waste!  Don't  have  material 
or  equipment  around  that  is  not  needed.  Turn 
it  into  cash. 

There  it  always  a  market  for  either  scrap  or 
gt)od  used  machinery.  Conservation  of  both  ma- 
terials and  machinery  can  be  practiced  with  just 
as  much  profit  in  peace  as  in  war  times. 

Buyers  for  surplus  material,  good  used  machin- 
ery, junk  or  scrap,  can  easily  be  found  through  the 

Searchlight  Section 


411 


March  6,  1920 


Electric    Railway    Journal 


63 


THE  hand  chain  of  a  Ford  Tribloc  may 
be  operated  from  any  angle,  at  any 
speed,  without  "gagging"  or  over-riding  the 
handwheel  flange,  because  of  the  patented 
Loop  Hand  Chain  Guide. 

Ford  Tri blocs  have  the  most  efficient  form 
of  chain  hoist  mechanism  yet  devised — a 
planetary  system  of  steel  spur  gearing. 

Rugged  construction,  simple  and  few  parts, 
and  the  very  best  of  selected  steel  chain  and 
forged  steel  hooks  combine  to  make  the 
Tribloc  long-lived  and  safe. 

Our    interesting    Catalog 
No.  3  is  Worth  writing  for. 

21(14-D 

FORD    CHAIN     BLOCK    CO. 

2nd  S   diamond  streets  PHILADELPHIA,  PA. 

^ OVERSEAS  REPRCSCNTATIVC  ^^ 

T^^^r^S^ALLitD  MACHINERY  COMPANY  OF  AMERICA,-^'^f^^5^>> 


BRUSSELS 


BARCELONA 


RIO    DC    JANEIRO 


li 


64 


Electric    Railway    Journal 


March  6,  192( 


Easier  than  Ever  to  Renew 

Economy 

Renewable 

Fuses 

Th«  fir«t  renewable  ruse  using 
an  tnexpeneWe  bare  renewable 
link  for  restoring  a  blown  fuse 
to  its  original  efficiency  to  be 
Approvea  In  all  capacities  by 
the  Underwritais' Laboratories 

—  a  distinction  awarded  December  1, 
1919,  on  sheer  merit  of  performance 
both  in  the  rigid  laboratory  tests  and 
in  actual  service  in  the  field,  where, 
for  many  years,  millions  of  Economy 
Fuses  have  been  protecting  lives- 
property  and  electrically  driven  ma- 
chinery of  all  kinds-  and  effecting 
marked  economies  in  operating  costs. 

Easier  than  ever  to  renew,  because 
of  the  winged  washer  which  makes  it 
but  the  work  of  a  moment  to  restore 
a  blown  fuse.  Simply  unlock  the 
winged  washer,  replace  the  blown 
Economy  "Drop  Out"  Renewal  Link, 
with  a  new  one,  press  home  the  wings 
of  the  washer,  screw  on  the  end  cap 
and  the  fuse  is  securely  locked  ready 
for  continued  service.  Simple,  easy, 
economical.  No  waste  of  time  or 
money.  A  supply  of  Economy  "Drop 
Out"  renewal    Links   cost    but   little. 

Economy  renewable  Fuses 
cut  annual  operating  costs 
80%  as  compared  with  the 
use  of  "one -time"  fuses. 

Whan  jrou  ordar  fnws.  »imp1jr  say  "Economy" 
F»r  tmh  hf  ■"  ImmMna imhknt  anJ  drahrt 

ECONOMY  FUSE  &  MFG,  CO. 

ChlcaKO.  V.  S.  A. 
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This  Press  Will  Straighten  Your  Car 
Axles  Properly  and  Economically 

We  have  furnished  many  railroad  shops  with  hydraulic  presses  of   this   type   for   straightening  axles, 
shafting  and  bars,  and  for  doing  hundreds  of  odd  bending  jobs. 


Hand  Power  Straightening 
Press  shown  with  rollers.  It 
can  be  equipped  with  lathe 
centers  if  desired. 


The  ram  has  a  vertical  movement  of  4  in.  The 
idle  portion  of  the  stroke  to  and  from  the  work 
is  accomplished  by  a  rack  and  pinion  inde- 
pendent of  the  pump.  The  bending  blocks  and 
roller  stands  are  adjustable  to  any  position  on 
the  bed.  The  traveling  frame  permits  a  bend- 
ing operation  at  any  point  between  the  roller 
frames. 

We  build  many  sizes  of  hydraulic  benders, 
all  as  carefully  designed  as  this  machine  to  give 
the   user  the  best  service. 

Write  for  Bulletin  giving  details  of  our  big 
line  of  railway  hydraulic  machines  including 
Jacks,  Forcing  Presses,  Pit  Jacks,  Wheel  Presses, 
Shears,  Bending  Presses,  etc.,  etc. 

The  Watson-Stillman  Co. 

Engineers  and  Builders  of  Hydraulic  Machinery 
46  Church  Street,  New  York 

CHICAGO — McConnlek  Building 


^riiiliirriiiiiiiiiiiiiiiiii 
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LINDALL 

BRUSH 
HOLDERS 


r  Improved  Motof 
Operation 


With  Lindall  Brush  Holders,  your  commuta- 
tors last  longer.  Perfect  contact  between 
brush  and  commutator  lessens  motor  flash- 
ing, lengthens  the  life  of  your  commutator — 
result — better  commutation.  The  long  sweep 
of  the  double  arm  compression  spring  allows 
instant  response  to  any  surface  inequalities  in 
the  commutator. 

Constant  spring  tension 
No  necessity  for  pigtails 
Easy  inspection  of  brushes 
Low  maintenance  costs 

ALL  features  of  Lindall  Brush  Holders 
Albert  &  J.  M.  Anderson  Mfg.  Co. 

289-293  A  Street,  Boston,  Masa.,  U.  S.  A. 

(Established  1877) 

BRANCHES: 
New  York,   13S  Broadway 


Chicago,  105  S.  Dearborn  Street 
Philadelphia,  429  Real  Estate  Trust  Bide. 
London,  E.  C,  48  Milton  Street 


I 
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I^"*  TRADE  MARK  w^ 
rvingSafsteP 
(PATtNTEU)  imim^         BtOUSPATOfF.  1 

ABSOLUTELY    NON- SLIPPING   ALWAYS 


No  need  for  the  warning  watch 
your  step"  on  a  car  equipped  with 
the  Irving  "Safstep."  You  cannot 
slip  upon  it.  It  is  non-slipping 
under  all  conditions---wet  or  dry. 
even  with  snow  or  ice  upon  it.  And 
no  amount  of  wear  can  impair  its 
non-slipping  qualities,  for  its  nar- 
row steel  members  always  present 
a  foot-gripping  edge.  There  are  no 
abrasive  insets  tt)  wear  out  or  work 
loose.  The  Irving  "Safstep"  is  per- 
manently safe.  Protect  your  com- 
pany and  your  passengers.  Write 
for  Catalog  2A28. 

Irving  Iron  Works  Co. 

Long  Island  City,  N.  Y.,  U.  5.  A. 
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ONE  "UNION 


/P  'ai 


UNION 


DidtheWork.of- 
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In    a    recent    endurance    test 
one    "Union"    Renewable    Fuse 
was  hlotiti  27  timfs  without  injur- 
ing the  casing-     In  other  words,  it  per- 
formed a  service  that  would  have  re- 
quired  27   fuses  of  the   non-renewable 
t>pe.      "I'nion"   Renewable    Fuses  can 
be    blown    and    renewed    indefinitely    be- 
cause the  link  is  of  such  construction  that 
it  vaniihfi  when  it  blows.     There  is  no 
flash   or   violent    explosion   to   injure   the 
casing.     And   the   casinf;  is  made  of  ex- 
tremely  tough,   fire-resisting  fibre. 

It  is  easy  to  quickly  replace  blown 
links  in 

"UNION" 

Renewable   Fuses 

.Ml  that  ik  necessary  to  make  the 
blown  fuse  as  good  as  new  is  to  unscrew 
the  caps  from  the  metal  ferrules,  lift  off 
ihe  washers  and  insert  a  new  link.  No 
KMiU  needed.  As  simple  and  easy  ai 
luitling  a  new  blade  in  your  safety  razor. 

As  the  cap  screws  on  metal  instead 
of  fibre,  there  is  no  danger  of  stripping 
threads;  no  way  for  the  lube  to  swell  up 
»o  the  cap  cannot  be  removed  or  re- 
I'laced. 

.\nd  "Union"  Renewable  Fuses  com- 
ply with  Standard  Underwriters'  require- 
ments for  Cartridge  Enclosed  Fuses  in 
Liiing   and   short  circuit  performance. 

"I'nion"  Renewable  Fuses  are  sold  by 
.ill  electrical  dealers  and  are  guaranteed 
to    give    entire    satisfaction. 

Mity    lir   //•««/  you   nitr   hnoklftT 

Chicago  Fuse  Mfg.  Co. 

Oldest    unci    lar|r««t    manufncturvrs    of    Fm^>» 

Elwctrlcnl  Prolffctlnx  Miit*rUI« 

■nd  Conduit  FUtlnca. 

CHICAGO  NEW  YORK 


Cf, 
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We  Have  What 
You  Need! 

Let  Us  Show  You — 


We  make  trolley  wheels  that  have  to  give  good 
service.  Our  guarantee  stands  back  of  every 
wheel  that  goes  out  of  our  factory. 

Let  us  know  the  size  wheel  you  want,  on  what 
size  spindle  it  will  run,  and  the  length  of  hub 
required.     With  this  information  we  will  send 


you  all  the  wheels  you  want.  If  these  do  not 
live  up  to  everything  we  guarantee  they  will  cost 
you  nothing  no  matter  how  badly  they  are  worn. 

This  shows  how  confident  we  are  about  our 
wheels  and  it  will  pay  you  to  investigate.  You 
will  find  us  nice  people  to  do  business  with. 


Write  for  particulars 


Hensley  Trolley  &  Mfg.  Co.,  Detroit,  Mich. 


BAYONET 

Trolley  Harps  and  Wheels  for  Safety  Cars 

Labor  and  Time  saving  are  two  of  the  advantages  ob- 
tained with  a  one  man  Safety  Car. 

Bayonet  Trolley  Harps  and  Wheels  are  time  savers  and 
labor  savers. 

The  harp  or  wheel  can  be  changed  in  ten  seconds,  or 
a  pole  in  less  than  a  minute.  No  tools — only  your  hands. 
No  delays  to  car  schedules. 

V nsurpnssed  for  efficiency  tiritl  economy.     6Q-day 
trial  offer.     If  not  satisfactory  return. 

BAYONET   TROLLEY  HARP  CO.,  Springfield,  Ohio,  U.  S.  A. 


68 


Electric    Railway    Journal 


March  6,  1920 


R.^ 


H,^ 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.H.  TRUCK 

Mounted  on  26-in.   Wheels  with  Springs  Over  Journal   Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down. 


SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base  5   ft.   2   in.     For  Car  EASY 

Bodies  weighing  16,000  to  22,000  lb.  RIDING 

Motors  Inside  Hung.  -__— —  . 


Journals  3^  x  7  M.  C.  B.  Type. 
Height  from  Rail  to  Body  Bolster, 
22^   in.     Brakes  Inside  Hung. 


TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.Y, 


SPECIFICATIONS   ON   REQUEST 


Established  1892 


SEND    FOR    PORTFOLIO 


uiiiiMiiuiii.iiiiiiiiiiii iMiiiitiiiiiiMiiMiiniitHiiMtiiiiiiinitiiiiiiiniiitiiiiinnhtuiiiiiiiiiiHiuiMiMMniMiiiiiiiHiMHiuiMihMiiiuniiiiniiihiiiuniHiiiHiiniMiiiiiritiiiiiniiiioiiiiiui^ 


ST  PRICE  9 


ONE  BID      OR  MANY 


One  bidder 

usually 

buys 

at  a  sale  price. 


A  number  of  bidders 

enables  the  seller 

to  get 

f\ill  market  value. 


When  you  have  Second  Hand  Equipment  to  sell  you  want  all 
the  bidders  possible. 
Advertising  secures  more  bidders. 

An  advertisement  in  one*  issue  may  make  a  sale  possible  but — to 

sell  at  the  best  price  you  must  have  a  choice  among  a  number  of 

buyers. 

A  number  of  insertions  will  get  them  for  you. 

BE  SURE — advertise  your  equipment  until  it  is  sold.    Advertise 
it  in  the  SEARCHLIGHT  SECTION  to  get  the  most  bidders. 


(oio 
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I  STEEL  POLES  pole  purpose! 


IT  CANT  MOVE 

I       Mere's   a    photograph    showing   the    NEVER-CREEP — the  | 

I       anchor   with  the  correct  principle — on  the  job.  | 

I       It  can't  move — it  can't  "give"  nor  lessen  its  holding  power  | 

I       because  it  pulls  against  solid  earth — not  against  disturbed  | 

I       or  newly  tamped  ground.  | 

I       The   -NEVER-CREEP  has   been  called   the   "backbone  of  | 

I       the   lines  "  because   it  holds  the  poles  firm,  solid   and   up-  | 

I       right  in   defiance  of  elements  that   would   quickly   uproot  | 

I       ordinary  anchors.  | 

I  Ask  your  jobber  | 

CHANCE  COMPANY  | 

I  Dept.  ERJy  Centralia,  Mo.  i 

I  ^  i 

niiiiMMiiiiinmiiniiimiMiiimMiimiHiiittmiiiimniiMiiiiminiiimiimniimMirmiiiiiMnimiiiiiiiimMimmiiiUMiiin 
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Brush  Holders 
Trolley  Wheels 
Commutators 
Controller 
Parts 
Bearings 


Line 
Material 

All  products 
closely  inspected, 
carefully  finished 
and  fully  guaranteed 


=  Cut   showa   Bates    Steel  Poles   In   use   by   the   Royal    Swcfiish    States    rtye..    eiec- 

S  trifyins  the  steam  railroads  of  Sweden.  Lapland,  located  about  7  5  miles  inirrh  of 

S  the  Arctic  Circle,  in  the  land  or  the  Midnight   Sun,   the  most  northerly  rallro&d 

s  of  the  world. 

3  Bates    Steel    Poles    are    becomfns    universally    popular    world    wide.       Repeat 

i  orderi  testify   their  general  suitability   for   every   Pole   purpose. 

I         Teletrapti,  Telephone,  Power  Transmission,  Electric  Trolley  Lines,  Electric  Llghttnt.  Etc. 

I  Highest  class  anr}  most  up.to-date  F9tcel  pole  equipment  In  the  world. 

Our  STE-EL  POLE  TREATISE  tells  the  Story.     Ask  for  It. 
About  2.000  tons  of  steel  constantly  on  hand;  hence  prompt  shipments. 
-  Tubular  Steel   Poles  cost  50    per    cent,    more    than  Bates    Steel    Poles,    vet 

=  BaUs  Poles  are   100  per  cent,  stronger — toiU  last  100   per  cent,   longer,  cover    a 

5  mucft  broader   range  of  adaptability  and  are  mucfi  more  artistic  than  Tubular 

=  Poles.    Ask  us  to  verify  these  facts. 

I  BATES  EXPANDED  STEEL  TRUSS  COMPANY  ' 

I     208  LaSalle  Street  Chicago,  III.,  U.  S.  A. 

'aiiiiinii[iiiiintiiniiriitMiiiiiniiiiiiaMiiitriniiitiiiiiiiiinniiuiniiiiiMiiiniiiiiiiiiiiiiii)iiiuiiiiiiiuiiiiiiiiiniHniuirHiniiiiiiiiimiMR 

ciiiiHmmiiimiiiiiiniiiiimiiiiiminiMMiiiiiiinimiinimmiiMiiniimiiiiuniiiimiiiiimnirimiiiiUHnimiiiiimiiniu 


-TllllllllIUnilllllllllllttllllllllttllllUllllllllltllllllllttllllUllllllltllllllUlllltUlllllUinillilUlllinillllllHIHIIIIIIIl Ilt Illlll"-        P,(,.,„ ,„„ hihiiiihihiiiiimhiiiih llllllllllllllUmillHIIIIIII IIIIIIIIIIIIIIHIUIUIHHimmHIIimilllllllMIUmi? 


70 


Electbic    Railway    Journal 


March  6,  1920  . 


Flashing  Lights 
and  Bell 

are  the  insistent  warnings  to 
arrest  the  automobilist  at 
your  dangerous  crossings. 
Eight-inch  red  lenses  deeply 
hooded  and  twelve-inch  bell 
make  warnings  that 

Reach  the  Eye 
and  Ear 

For  a  number  of  years  rail- 
ways have  enjoyed  the  secur- 
ity and  benefits  resulting 
from  this  combination  by 
installing 

NACHOD 
Crossing  Signals 

Ask  for  information  and  ref- 
erences. 


tiiiuiiiiiiiiltiiiiuimiuiiiiiliiiiiumiii 


imiiuiitiiuiiiini 


NACHOD  SIGNAL  CO.,  INC. 
Louiftville,  Ky. 


iMKimiiiiiitMiititiiiiiimittiiMtiimiinMiimMiiiiiiiiimiiitmiDtiiiHiiiiiiiiintiiiiiiiiiMiii 
iiiiiMmriiiiiiiiiiiiiiiiiiittiiiiiiiiiitiiiiiiiitiiitiiiiiiiiitiiiiiiiiiiiriMiiiiiiiiiiiiiiiMiiiiiiiiiriMiiiiiMiiiiiiii^ 


=roi-e:3 

Strong  and  duraUu 

PAGE  &  HILL  COMPANY 


York     Ktntai  C1(V 

iilii IIIIMNmiMMM 


WESTEPN  CEDAP  POLES 

GnnnCl.b.-B.J.CARNEY  CarSpoKan,.W„. 
1729  McCormick  Bld^         Chica^ 

Quith  Service  Yard  O  Butt  Treotin^  PInnt 
In  Mlnn«apelis 


"NATIONAL'' 

TUBULAR     STEEL     POLES 

For   all    Traction    and    Elactric    Tranintimaion    Purpoaaa 

lAtk  Iw  "SmUonaT'  Bullttin  N:    14) 

NATIONAL  TUBE  COMPANY.  PilKburgk,  Pa. 


Rlcblt  of  W»y.     M»af»nP»#'  CVintirortww  n  Bui  twilf. 

i.ck.l>o    l«*ora  Wor^K-* 

MIKil7B«JI«.l«,  '"•■r'TfOB^ 

■T»«W1M|..I>1  MX       M»tWtLO««>)0 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(Single,  Duplex  and  Thre«  Phas«> 

TROLLEY  WIRE 

(Round,  Grooved  or  Vigurm  S} 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET  WIRE 

(Cotton  or  Asbestos) 


Americanite  Rubber  Covered  Wire     Galvanized  Iron  and  Steal 
Incandescent  Lamp  Cord  Wire  and  Strand 

AMERICAN  ELECTRICAL  WORKS 

Pbillip>d>le.  R.  I. 

Botton,   ir<  Ptderal;  Clilcwa.    II)  W.   Acteins:   CtnetnnsU.   TrMtlen  BMr : 
New  York.  131  B-»>7:   San  rniwiuo.   Ill  Bamtri:  gMUIa.  Itt  lit  AMTIt. 


llWIHItlUllIllimilinillllltlllllUlllllllllUlllllllllllllllllllllllMIUKIIIIIIIIIIlllllilflllllllllilinilllUIIIUIIIIHM 
■■Mllllliiiiiiiliiiiin<iiiii'iiiiiiniMiHiiiiniiiiiiiiiillMlllHlnititWMIWltiiiiiiiiiiiiiiii<iii.iiii)in>iiiiiinHmn 


Standard  Products 

Copper,  Brass,  Bronze  Wire,  Rods, 
Copper   and    Brass   Tubeo 
('olonial  (Copper  (^lad  Steel  Wire 
Maiinet   and    Weatherproof   Wire 
Rubber    Insulated    Wire 
Lead  Covered  and  Armored  Cables 
Cable   TerminaU,  Junction  Boxes 

Standard  Underground 
Cable  Go. 

Boston .  New  York 
Pliiladelohia,  P  i  1 1  x 
bunrh.  Chlcaco.  Detroii 
St.  Louis,  San  Fr&ii 
Cisco. 


.uHlliHllltlHllliliiMllillitililllliliMliiinllolliiiiiiilliiilliiiiiliiiiiiiiiiiiiitirillumiiiuimiiiiuiuill 


JIWIIIllllllKllllllllllllllllllllllllllltltlllllllllMllinillllllllllllllll 


THE  LINDSLEY  BROTHERS  CO. 
w..t.rB  "Good  Poles  Quick"  Norths 


Quirk  8lilpm<aU  Rooms  83^.834.  78  Wsat  Adams  M. 
frnm    oor  CHICAOO,    UX. 

Mlnnempolla 

Vard  ■>■>■■■  —  at.  LMto 


Bats  Traatiac 
Opra    Taak    aad 
"Bal  aa4  CuW 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


Tran«miMion  Line  and  Special  CroMing 
Structures,  Catenary  Bridges 

WRITE   FOR   OUR   NEW   DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY   CO. 

BMia«*n  A  CoDtraeton  SYRACUSE,  N.  Y. 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Vnar  beel   Insaraare  acalnat    Inaolntor   hrpakfise 

Hubbard  &  Company 

nmmvmam.  pa. 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


TRACK  WORK 


For  Electric  and  Steam  Railroad*,  in  all  type* 

of  construction 

Converter   and    Electric   Steel   Casting* 

Hammer    and    Press    Forcings 

Seamless  Steel  Gas   Cylinders 

WM.WHARTON 

JR.  5c  CO.  Incorr 

EASTON,  PA. 

Subsidlai7  of  Taylor-Wharton  Iron  A  Steel  Co., 
High  BridEe,  N.  J. 

OTHEB   PLANTS: 

Philadelphia  Roll  A  Machine  Co.,  Phlladelpbls. 

Tioga  Steel  A  Iron  Co.,  Philadelphia. 


American  Steel  &  Wire    I 


CHICAGO 
NEW   YORK 


Company 


aiiiiniiiiinfffflimtiiiiiimnnMiiininiiitnmiiiiniiiiiiiiiirMinitniini<Mtr'iiii(itii'iiHitMMt«!niittttiiMitiiiiiutiniiim^^^^ 
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HIGHEST   QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 


I  ORIGINATORS     OF  I 

I  MANGANESE  STEEL  J 

TRACK   WORK        | 

F  iiiMiiiiihiiiniiHnjMiniMiMnniMniiiiinii<iiiiiiiiiiiii]iiiiiiiiiiitiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiii)!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiMiiiiin 
uiMiniiiininuniiiiiiiiiiiiiiinuiMiiiiiiMiiniuiiiinHiiinMniinHiiMuiiinuuiiiiiiiiiiiiiiitiiiiitiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim^ 

HIGH-GRADE  TRACK  I 
WORK 

SWITCHES— MATES— FROGS— CROSSINGS  | 

COMPLETE  LAYOUTS  | 

IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

HARD  CENTER  AND  MANGANESE  I 

CONSTRUCTION  | 

New  York  Switch  &  Grossing  Go.    j 

Hoboken,  N.  J.  | 


iiiiiilllilllllliiiliiiKililiirKiiimiiiiiiiitKiiiiitiiiili tl itttiiilltiil iiiiiiililiiiiiilitlllllliiiiiiiiiliiil lllllllli^      |i 
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GREATER  STRENGTH  WITH  LESS  WEIGHT 

ARISTOS  "COPPERWELD" 


I      I      R^= 


EBpecially   euUcd    for   railway   signal    work    and  many   other           =  = 

railway    uwes.      Stronger    than    copper    and    costs    leas    than            =  = 

copper.     Write  for  details.                                                                              |  | 

COPPER  CLAD  STEEL  COMPANY          I  I 

Mills   and    Main    Office:     RANKIN.    PENNA.                               =  i 

New  York    SaU^s   Odlce :    Export    Salus    OOlce.    3  0    Church    Street.                      =  = 
Western    Sales    Offlce:     Steel    Sales    Corp.,    Chicago.    111.                             =1 

miiMiiiHiiiiiiiiumriiintiMiiniiiiiinuiMiiuuiinriiiiiiiitiiiitiiiiiiiiiMiuiMiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiniiriiiiiiniiiHtiiiitutP  = 

iiiitHiiiiHiiiMnininiiiiuiiiiiHiiiiiiinMiiiiMiiiiiiniiiinMiiiHiiiiiinMiiiiHMiiiiiiiiiiiiiiiiiniiiiiiinMiiiiiHmiiimiiiiitriiiiiiiiiivir  = 


I.  T.  E. 
i   Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


3       E 


BARBOUR-STOCKWELL  CO. 

205  Broatiway,   Cambridgepoft,  Mas*. 


Manufftcturort  of 

Special  Work  for  Street  Railways 

FrogSj  Crossings,  Switches  arid  Mates 
Turnouts  and   Ci-os«  Connections 
JCerv.sn  Portable  Crossovers 
I  Balk  win  Ai'ticiilalcd  Cast  Manganese  Crossings 


'.tNNiiiilliJliiiiuiiriiuimntijiiiuniHiiiiiiiiltiiiliiriiiiiiiitiilliiMMiliiriiiiiilillliriiiiiiiniMllimillluilliiiliilMlllllllllli 


t ,.  .i    I 

I  I 

iiiiliHiiiilHiiiiiiiiltiillilimilllllmiilimtiiiiiittiuiuiiniuiiiiiiilliiitlHiiiiillfliliiltiiilliiiinitiiiiiiiiiiiiiiiriiiiuiiiiiiiiiiiiMliiiiiiiiiiR 
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MILWAUKEE  OIL 
STORAGE  SYSTEMS 


SELF -MEASURING  PUMPS 
KANT-LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

CAR   «JOURNAL  WASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
EQ,UIPMENT  •  CATALOG 


Dependable  Track  Work 
for  Electric  Railways 

Frogs,  Switches,  Switch  Standu, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgingt, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 

ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS.  MO. 


I  I    Viom 


iiitinmimimtiimmimninmiiiiHiiiiiuiiHniiiiiimiiiiimni 


MILWAUKEE  TANK  WORKS 

IvtlLWAUKEE,  U.S.A. 


=    i        Providence,  R.  I. 

mi    .^MMUMniiiiiinniiiiiiiHiiiurMinHmiiiiiuiHi 


396  Broadway,  New  York 


iiiniiHHtiHiHHHntiiiimmitiiiiiiiiirmii<iiiiiiiiiMiiitiiiiiii<iiiti(tiniiiiii)MMt)iiitM(iiiiifiitiiiiiHiiiiMMiiitiiiiiiiiiititiii 
IMMMMMMHMMINNMHlHUiMmmiitmimiiiiintiiiHiitHiiiiiitiiiiniiiiHiiitmiimimniminiuiiMwmiuiimi 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 

Steam  Superheaters  Mechanical  Stokers 

Worki:   BARBBRTON,  OHIO— BAYONNE,   N.  J. 


ATLAMTA.  CudJer  Bnlldins 
B08T0M.  4»  rwtaTK]  St. 
CRICAOO.   Margnetu   Bnlldlnt 
CINCntMATL  Tneiloa   BallcUnf 
CLmVMLJLtlV.  Onanilw   Bnlldlnc 

onmrn.  4W  •>T«tMaib  n. 


BRANCH  OFFICES: 

BAVANA.   CUBA    Call*   <i«   Arultr   104 
H0D8T0N,  T«XAS    8«uib«n  Pm-IOc  BIdi 
LOS  AN0EIJC8.  I    N     Van   NujPt  Bld(. 
NBW  ORLKAMS.  .'>.1.1  Haroniw  Bl 
PHILADBLPHIA.   Nortb  Am«rlc«D  BM>. 
PimBUBSH.  Faraor*-  Dapoait  Bank  Bfate. 


8AI/r  LAKB  CITT.  706-S  : 

SAN  FRAMCUCO.  Bhaldoo  Bid*. 

SAN  JUAM.  Porto  Blco,  Reral  Buk  BMc 

SBATTLK.  L.  C.  Smith  Bldc^  Rooou  1014-1017 

TOCSOH.  ABIZOHA.  SuUBIU  BotM  BM«. 


HOPE  Brand  for  best  results 


Webbings  and 
Tapes  made  from  the 
best  raw  matprials — 
made  with  the  meet  up- 
to-date  machinery  and 
mofit  reasonably  priced ' 
That's  what  you  get  in 
Hope  rroducta. 

Smnd  for  Samptea. 


HOPE  WEBBING  CO. 


FOSTER  SUPERHEATERS 

A  necessity  for  tarbtae  protection,  engine  cylinder  economy  and  utilization  of  superheat  for  all  its  bcnelitt 

Power  Specialty  Company  gi'^       giJ^rS^.,     uStlTTu..    HI  Broadway,  New  York 


CONDENSERS,  SPRAY  NOZZLES. 
VALVES.  OIL  BURNING  EQUIPMENT, 
FEED  WATER  HEATERS,  INJECTORS, 
Distillers,     Oil  Coolers,  Chemical     Equipment 

Schutte  &  Koerting  "^S^ffST.^T*' 


Ele»co  Superheaters  for  all  Sizes 
and  Types  of  Stationary  Boilers 

Rrducr    furl   cost*   from    5   to   1S%. 

CllmlnaO    •tram    lin*   condrnaatlon.       Par   lor   tb«na*lv«a. 

SrntI  lar  BullttinM  BT-I  mnd  BT-». 

LOCOMOTIVE   SUPERHEATER  CO. 

GMaral  OAcwi  30  Church  SUaat,  tiwm  York 
nttokiiraki  OllvOT  Bld«.         Cblca««>  Pa*»b«  Qm»  BMfl. 
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«tirrrMiuiiiiiiiiniiiMnniiuiinithiiniiiiiiniiiiiiiiHiiiiiiiiiniiiriiiiniMiuivuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiir,     ^iiniiuMiiiiiMiiiiiiiiininiin»iiii)iitiiniiiiuilllMiinii>iii)iiiiiiuiiiiiiuiiiiiiiiiiiiniiiiuiiiiiiiiiiiiiiiiiiiiitiiinitiiiiiiiiiiiiiiiiriiiiiiii£ 


Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No.  1 


Insurance  policies  do  not 
put  out  fires  They  only 
pay  for  the  damag'e  done 
by  the  fire.  The  delay 
caused  by  having  to  re- 
build OP  repair  damag^e 
done  by  fire  often  costs 
more  than  the  Insurance 
Company  pays.  Avoid 
this  delay  by  equipping 
your  Power  House  with 
the  New  Exclusive 
CASTLE  LIBERTY  No. 
1.  a  Three-Gallon  Carbon 
Tetrachloride  Type,  Hand 
Pump  Fire  Extinguisher 
which  has  sufficient  ca- 
pacity to  extinguish  al- 
most any  fire  apt  to  hap- 
pen around  the  Power 
House. 

Comparative  and  com- 
petitive tests  have  proved 
that  a  CASTLE  LIB- 
ERTY No.  1  can  extin- 
guish fire  that  could  not 
be  controlled  by  twenty- 
eight  one-quart  fire  ex- 
tinguishers. 

The  extinguishing  agent 
is  Castle  Liquid  approved 
for  Government  use  and 
used  by  leading  Corpora- 
tions. Railroads  and  Gov- 
ernmental  Departments. 

Write  for  complete  de- 
scription. Write  for 
"Safety  A  Iways"  telling 
the  real  story  of  fire  ex- 
tinffvishina  liouids. 


James  M.  Castle  | 

Inc.  I 

812  Lincoln  Bldg.  | 

Philadelphia.    Pa.  | 

Mannfactarers    and    Dlstribntors  | 

of  FIre-Extlngalshins  Apparatus  = 

a  E 
'tiiiiiiiiiiiiitttiiiiiHiiiiiiuiiMiiniiiitriiiiiiiniiiMiiiiiiiniiiihiiiiiiriMiiiHtiuiniiuiMiiiiMiinuMiiiuiiiinriiiiiiriiiiiiitriitiiiiiiiiMiiin 


iiiiiiiiriTiiiiiiiiiiiiiiitiiiiriiiiitDi 

esT.i»ea 


JllHci 


Jnerican" 
NSULATING 
UACHINEFOr 

*t«.  U.*   IH.J-.  or^. 

PHILADELPHIA  I  ICl 
ennsylvaniaLLoA. 

'American"  Electric  Railway  Automatic  Signals. 

RtCLAIMINtJ   MACHINES  »     for  recovering 

INSULATING     MACHINES/    insulated  wire 


'iirMiiiitttiiiirtnili'tiiMtntitlirtiiiiiTiiiiiiiilililiiliiiliMiiTiriiintrirtiiirriimiiiiinaii 


TRACTIONS 


POWER 
GEARS 

OF 

ROLLING  STOCK 

PROTECTED  WITH 


I  FfffEJ  1 

i"^  r  o  u  ^i 


ASK  US  FOR 

FACTS 


^iiiitiiiiittiiiiimiiiiiniiiniiiiiiiiinMiiiiiuiinriiiiiiiitiiiiniiiiiiuiitiTiiiir<i(iiiiiiniiMnutint]niiiiiitriiiiimMiiinii>imiiii]riin"~ 
sjiiiiniiiiriiiiiiiiiiiiiiiiiiiiriiiiililliiiiluiiiiiiiiiiiiiiiiiijiiiiiiliiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiilniiiiiiiiiiiinillliniiiiiinilllinHiiiintC: 


•'■«*Si9 


I      Try  a  Sample  Order  of  Awebco  Tape,  Webbing      | 
I  and  Sleeving.  I 

1        ANCHOR  WEBBING  COMPANY        | 

i  300  Brook  Street,  Pawtucket,  Rhode  Island  = 

TiiiiMiiiiMiiiiiiiiiiiiiiiiiiiiiiiiinitMiiiiiiiiiiHiiiniiiMiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiinrMiiMliiliiiliiiliililiiiMiiiiiliiiniiiMitiiiiiiiiiiiiniilf: 


iiimiiiiiuiiiiii; uiiiiiiiii I I I iiiiiiiii Jiiiiniii ii m iiiiiiiiiiiiiiiii i mii ^'""i"""'" """"" " iiiiiiiiniiiiiiiiiiiiiinriiiinniiiiiiirii > inniiijiniiiiiimiiiii ii»iii<i»iiiiiir. 


Oj^aisiGi^ 


"Everything  In  Insulation" 


Mica 


Waxes 


MFG 


SPECIFY 


Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Compounds 

Insulating  Tapes  Insulating  Vamlsb 

Th(*  alKtve  are  only  a  few  of  our  products 
Write  us  f'^r  acytUiDg  In  this  line  you  may  reqmlr*. 

MITCHELL-RAND  M'F'G  CO. 
103  John  St..  Nph  York  Cltv 

iHiinmiiiiiiimii  iiiiiiiiiiiiimiiiiiiiiiiiiHiiiiiitiiiiiiimiiiiiniiMinMMitiiiiiiiiriiiiiiii'iiMiniiiiiimiiiiiitriiiiiiiiiniiiiriifiiiiiiiiiii: 

jllilillliiillilliilillllillilllllllllllllllllllllllilitillliiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiriiiiiiiiiriiliilMriiiiiiitiiiiiiitlliKllllllllllllliHllitlMl 

A  Single  Segment  or  a  Complete  Commutator 

is  turned  out  with  equal  care  In  our  shops.  The  orders  we  _ 
fill  diXler  only  In  marnitude;  small  orders  command  our  utmost 
care  and  skill  Just  as  do  large  orders.  CAMERON  quality 
applies  to  every  coil  or  scsment  that  we  can  make,  as  well  as  to 
every  commutator  we  butld.  That's  why  so  many  electric  rail- 
way men  rely  absolutely  on  our  name. 

I       Cameron    Electrical   Mfg.   Co.,    Ansonia,   Connecticut 

1 

niiinimiiiiiiiiiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiniiiiiimiiiiiiimiiimiiiiiiiiininiiiiiiiiiiiiiiin iimiiiiiiiiiiimir 


i  For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  | 

=  Hartfordt  Conn  = 

iTiMiiiiitiiiiiiiiiiiiHiiiiinniiiiniiiiiHmiiiiiHiiiHniiiiiinMinmiiiimiiiiniiiiuiiniiiiiniiiiiniiiiiHtriiiiiitiiiiitiiiiiiiiiMiiuKiiiiimn 

g'tirni'iuntiMntmiiiiuminiiiimmimmiiiiiniiiiinnriiMiiinirtMinriiiiiniTriiimiiMiiiUTTiiiiiiiirtiiiiniriiiiniiiiiiiinimmmiii!! 


WE-FU-ED  AND  SCAIFE 


m^ 


luritATiaN 


BOFTENINII  a 

FOR    BOII.ER    I 

AI.1.   INOUSTRIAL.    USES  I 


WM.B.SCAIFE  &  SONS  CD.PITTSBUREH.PA. 


rniiiiiiiiiuiiitiiniriltiliiilitiiiiuuiiiiiiiiiMniiuiiiiiiiiiiiiiiiiiuiiiiiiuiiiinilliinilllliiiliiiiiiiiniriiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiiinintiii? 
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iiitiMntiiiiiiiiiiiiiiiiitiMi.ii 


MniHtiiuiiMiiittiiiimniiMiiHiniifs 


^MHi 


Nftmiiiimniii  I  n  Kitiiiiiiittiiiiiiiiiuiniimiuntiiii 


THE  ONLY 
SCREW  HOLES 
IN  THE  WORLD 


TW  •«••  ImIm  »•  BMd*  *«•  »<*«J   •"••I  •* 


The  Stln«  Screw  Holes  Co. 


Wo^.    Ahtcys 
a   Sfrru   Half 


WATiaMIIIT.  CfJiH..  U.  t.  JL 


t— Tlwr  ua  ta  n«4  i 

^-TWr  •■■Mi  MM  *• 

CtMi  ■■*«»•  ■  •■  ^mmrmt. 
f— TIht  ■•«  HMit  «(  tnaa  i»4  ' 

•-CCOMOMV— TWr  WM  MM* 
ImIm  «■«. 


I  *■«••  W  r«u»<«ic 


Why  Sen*  HoIm  Will  B«  BouCht  tad  UmiJ  and  Not  Become 
DMd  Stock  tor  Anjroae 

t*  I  ■«>«»  iMlm  an  «Mlr«ty  ••■  ««  *•  -wU  ""^ 

,»-Tw  •  •  rray«»^  y*y.r*f  ^Lgi^r*  r^' 

w4  JTmo  atuUM  AM  w«  Mp  IHM  kM 


dM  Am  t*  )«M«K  • 


w— 1«  i«M*  •!  *■  Mth  MM  •!  Wm^  Krvw  kalH  an 
rM  ckMfi. 


•— TWt  «m  ka  ■*•<  w  I 

f     fc  ■■■««  Mr«v  Ikoto^  •crmr*  mi 


»iwiMi>t  !■  all  iha  Mtcipat  Tratf*  Iim 
have  dH  tarcaal  dwatatMai  m*m  Aaakra 
■•  waD  ■•  aaaffvof  tawm^ 


t»~1>im»  ar«  dM  aaly  iw^y-* 


M   wfcatt   K*«w«  ara   aaM   MMa   canr 
Mk,  kacaMa  ika  hna  a<  acraM  ti  ■•• 


a»  'D*  Mt  tat  ««■'  C—f«»af  adi  *«■  l«r  acrtw  bam 
Mara  yM  £m  Ikaa  ta  lUck.  U  A  UVE  WIRK. 
•f— Ttojp  HMha  wiriidtag  kalaa  !■  wy  aMatrtaL 
••-TWr  MM  ^li«-N*-Hata'  atrav  kalta. 
O-Ttey  ara  dM  raMk  a<  NataaaMy  Mm  TIm  Hatk*- 

•I  I^p  iiaait 
al    A»r>*i  wka  UN  M*a  a  aad  aaa  vaa  *mm  h»lm 
n    JMmd  (a*  a  aaMpla  and  taaiMca  raaraalt. 


Smw9  *aaa  Kraw  b^laa  m  IN  dM  acrava. 
ifKtkay  aaa  aadavaad  hr  aB  iialiw  M  acnwa  and  by 
«■  ■aata  «t  acvav^ 

lath  of  thcM  fd 

WriM  at  one*  lof  a«r  I 


to  adl  Srnw  Holes.   Thtn  are  dwwy  other  rcMow. 
immm  Gdte  CaH  ihowMf  acrrw  holM  ia  vtnomi  autMub  wlucfc  wtU  t 
I  ■■  ra^wM.  loffftlwr  mth  kamplra  snd  prk«  Ini 


niWtlllltllMlllltllHillllHtllltltlllllKIIDIIItltiiiMillllllinilMini 


BAKELITE-DILECTO 

(InauUUni  MaUrUl) 
The  fieldi  of  uiefulneii  for  Bake- 
lite-Dilecto   are   many  and   varied 
becaute     of     iti     superior     merit 
over  material!  heretofore  available 
in  theeii.  lubes  or  rods. 
The  exceptional  qualiiiei  of  Bake- 
lite-Dilecto    are    latiifying    electric 
railway!  all  over  the  country.    In- 
ve^ligate. 
OthtT  Mmftrialt;    VuUmnl—d  FIbrr—Conltm—Conllntnlal  BakMit 

THE  CONTINENTAL  FIBRE  CO. 

Newark,  Dalawar* 

BraDcb  Ofllcca 

CHICAGO     .Tia    8.    Mlchlssn    At*.      MEW    YORK.    ZSS    BroMlway. 

PtMabortll  Oai«»— 301    rttlh    An.     Saa   Frandaco  OHIc*— 

Uft^irarlMt  St.     Los  Annln  Omcr — til   8.  Main  8t. 

Kinr  and   Yontp  Hm..   Toronto    Ontario,   Can. 

■MMMMMMMMaMMMWIMdkMIIMMMMMMIMMMI 


'i 


AraMtvra  and  Piald  Coil* — Armaturei  RewouBd 


Commutator* 

Refillod 

Prompt  Sarrica 


THK    KIMO-rolL    MTU.    CO..    fl.ttV  K.I^WI».    OniO 


Better 

tools 

maKe 

better 

Workmen 

Williams' 
Superior 
Drop- 
Forged 

Wrenches 
are  the  best 


J 


I  Ask   for  our   new  Wrench   Book 

I  J.   H.   WILLIAMS   &   CO. 

I  "Tlir  Wtrmrt,  Pfplf 

1  143   Hicbarda   Street.    Brooklyn.    M.    Y. 

i  14:t   Vulcan  Strr<-I.   Buffalo    N.  T. 

I  14:l  So.  Clinton  Strret.   Chlcaco.  III. 

SllMMillllllllllinnliiilllllitiillllilliiliiiiilUHiiillllliiiiiHHiiiiiimiiHiniiHmMiiHiiliiliHilillliiiMiniiiiiiiiiliitiiM 

rtifMiHiiiiiiiiiti)i(iiii(tiiirHti<iiit)«Mittif<iit(t)MiiMnni 


NILES-BEMENT-POND   CO. 

Ill   BROADWAY.   NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle   Lathe* 

Wheel   Pre*«e* 

Car    Wheel   Lath** 

Boring   Mill* 

Lathe* 

Hammer* 

Crane* 

Gcnrral   Machine   Tool* 


y> 

.     BUSH  SAFETY  TOOLS 

1   .A^U: 

^                                            Make 

1  MflBUSH 

k  ^L                til  II     WIRE   WORK 

1   ^                            SAFE  AND  SURE 

Ik^     ^ 

^^                                    W.ite  (or   Rtitlrlill    A 

1  ^v-:i 

r          THE  BUSH  ELECTRIC  CO 

i^^'^ 

(;<i!;i    Kioadwav.   'Zleveland.  Ohio 

IRIinpIox.Jacksll  T 


lltiilnwul.- 
yVulimKililk' 


i  l<*nii>lott>ii,K«      '  - 


('4>iitm<  t(ir.s-Iii«liistrk>s 
IVilo  I^ililn^""  (>nlnan<;(^   li   j 

cS:C.<>.,Ltd."  I 


Pnrld    ii 


J  I 


The  Big  Three 

D&  W  Fuses,  Dellabeston  Wire 
D  &  W  Oil  Fuse  Cutouts 

D  &  W  Fuse  Co..  Providence.  R.  I. 
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IE 


1^  ^  ^    ■»    ^ 


■*■    —    ■*■■*■   —   -^    = 


i  Testing  a  One-Ton 
I  Yale  Spur-Geared 
:  Chain  Block 


Safety  is  Certified  in 
Every  Yale  Chain  Block 

EACH  Yale  Chain 
Block  must  lift  a 
test  load  50%  over  its 
rated  capacity  before  it 
can  leave  the  factory. 

That  means  certified 
safety,  safety  that  warrants 
confidence  in  the  Yale  Chain  Block  as  the  safest  block  for 
every  hoisting  need. 

For  complete  information  regarding  the  Yale  Spur-Geared 
Block,  Yale  Screw-Geared  Block,  Yale  Differential  Chain 
Block,  and  Electric  Hoists,  ask  for  our  new  19D  catalog. 

For  a    factory    locking    system 

use  the  Yale  Maslerkey  System 

Write  for  particulars 

The  Yale  &  Towne  Mfg.  Company 

Maieriof  the  Tale  Latkt 

Stamford,  Conn. 


^llillffllllllllllltlllliiiltfiiiiiiiiitiiiiiMiiutiiiiiuiiiiliiniiluiiiiiiiuiiiiiriiiiiHriiiiniiiiiiMiiiniiiniiiiiiiuiiiiiniiiiiHiiiiitMiiiiiiUMli 
uiilllllliliiiitrliiiiiiiiiiiHiiiriiiillllllllllllllluillllllliliiiiiiiiiiiiiiriituuiiliiiiiiii)itiiiiiiliiiililllllllilllillllililltniiiiinliiiiiillllllllll{! 

Use  them  in  your  terminals—      I 

PEREY  TURNSTILES       i 

or  PASSIMETERS  j 

Faster  than  the  ticket  seller  | 

Percy  Manufacturing  Co.,  Inc.     | 

30  Church  Street,  New  York  City  | 

tiitiiiiii;iiitii)iiiiiiiitiiiiiriiiiiirMiiiniiiiitriiiiiiitMiiititM)iirr>r)iiiiiiiilMliiitMiiritrriiiiiiriiiiiirrii(iiriiiiiiiiiiiiiiirillirriiiilttllllliiiir 

giiiliniiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiriiitiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiittiiiiiriiihiiitiiiiriiiiiiiiiiiiiiliiiiiiiMliiiiiiiiiiiiiiiimiiiliiiiiif:' 


75%  of  the  electric  railways 


B-V  Punches  £ 


Hale  &  Kilburn 
No.  \Q8-AV  Stationary  Seat 
For  One -Man  Safety  Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Safety  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


ilinif  "" rtitiiniritiiiiitiiir'tti't*iiiniti"""t'*' 


St.  Louis 

Atlanta 

Dallas 

llllllMIIIIIIIIIIMIIIIIIIIIIi 


^iiiiiiiiiiiuuiiiiuMiiuHiiiiuriiiiiiiiiiiiiitiiiiiniiriiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiillllllHiiiiiiiiiiiiiiiiiiiiiiilulllliiiiiiilKiriiiiHlillllMlg 

I  .             Full  power  with 

!  Hi^  or  Lower  Adjustment 

I  Many   emergencies   requiring    a 

=  powerful    Jack    present    a    dlfB- 

i  culty    in    bringing    tiie    jack    to 

I  bear  on  the   load.     The 

I  Buckeye   Emergency 

I  Jack  No.  239  Special 

i  saves  time,  strength  and  trouble. 

=  The  many  positions  to  which  It 

i  Is    adjustable   easily   solve   per- 

"      ■     •         ••        .     Full 

Write 


=    plexing    lifting    problems,     full 
I    details    in    our    catalog. 


I     i    for   it. 


=  Senti  for  Catalog. 

I     BONNEY-VEHSLAGE  TOOL  CO.,  Newark, 

Tiiiiiiiiiniiu iiMiiiiiiii 1 iiiiiiiiiiDiiiiiHiiimiiiiiiitiilllliiliiiiiiiiiiilliiiiiiiiiiiiitiiiiioiliiiitittiiiiritliliilitiiiriiiiiiilliiiH 

limiltlllliriiliiiiniiiiiliiilrillMiittii[iiiiiiirriiiiiiiiliiiuiilllii(iiiilllllliliiiiillllllllillllillliiliiiiiltllllllMI<lllllllllllllinilullltll]llli- 

Direct 

Automatic 

Registration 

By  the 

Passenger 

Rooke  Automatic 
Register  Co. 
Providance,  R.  I.  | 


The  Buckeye 
Jack  Mfg.  Co. 


Allia 


Ohio 


^iililiiiilllllirillliiliMiiiiiriiiiitirtillllllllliliiiiliilliiiiiiiiiriliJTIlllllliriiMnillllllHniiiiiiiiiiiiiiiiiiMiiiiiiriHiiitriDiiiiiiiiitilMllllllR 
_.i.iiiiiiii*iiiiiriiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiii(itiiiiiiiiiiiiiHiiiiiiiitiiiiiiitiiiiiiiuiiiiiit-iiiiiiiiiiiiiii niiiiiiiitiiiiiitiiiiiiiii^ 

See  the  Crank  of  the  = 


CREAGHEAD  DESTINATION  SIGN 

By  means  of  it.  conductor  or  naotorman 
can  change  sign  without  leaTing"  platform. 
All  that  has  to  be  done  is  to  turn  the 
crank.     Better  inTeatifrate. 


CREAGHEAD  ENGINEERING  CO.,  CINCINNATI,  0.  i 


.uiiiiuuiiiiuriiiiiariniiiul im ii mi iiiimillllim l mmill luiilllliiirti      Ti. iiiiimiiimiiii m iiiriiimniMiimrm mm mmmmiimim mimmmmmm < mmmh mmumi f. 


tlMIMIhiniMMMMMIMIMMMMMMMIMMIIMIMMMMMrMnilMlllliMMMIMMMIMMIMMMMMIMIMMMMMMIMMMMIMIUMMIIMMIIIIIMMMIIMMI^ 


162    nAILROADS 
USE    DIXIE    CUP 

Pertny "Vending  Machines 


.«iiimiiiiittiMiimiii iiiiiiiiiMiiiiMiiiiiimiiiiiiiHiiiiiiiitiiiHrniiiimiiiiMiiiiiimtiiiiHttiiiiiiitiiiiiimiiiimtniiiimiiiiiiitmiin 


tiiiiihiiiiiuiiiiiiiM»HniMiinhiMiMnMiiiiiiiuiiniiviiuiiniiiiii(Miiiiitiiiiiiiit<iiiiiiitiiiiitiiiiriiiiiiiinihiiiiiiiiiiiiiiiuiMiiiiiiiiii|' 

Heating  and  Ventilating    | 

Let  us  demonstrate  to  you  how  we  can  heat  and  I 

ventilate   your   cars   at   the   lowest   possible   cost  1 

The  Cooper  Heater  Company  i 

Carlisle,   Pa.  | 

TllllllllllllllllllllllllllllM MMMMIMMIMIIIIUIIIIIIMMIIIIUUIIIIIIMMIIItnilllllMMIIIIIIIIIMIIIimillinUIIIIIIMUIIIIIUUimiMlniJ 
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itimuuiiuiuiitiiiiiuiiiiiiiiiiiiiiiiiir.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiriiiiiMriiniiMiiiiiiiiimiiiHitiiiiiiiiiit*'^ 

^i»  THE 

CLEVELAND  | 

Is  the  practical  Fare  Box  for       | 

Service  at  Cost 

Let  us  tell  you  why  | 

The  Cleveland  Fare  Box    1 

2 

Co.  i 

Cleveland,  Ohio  | 

Canadian  Branchi  Pr«ston,  Ont.  s 

1        I 
iiiiiiiiiiiiiiiiiiiniiMiiiiiitiiutiiiiMiiiiniiiiiiiiiiiiiiiiiiinmiiiiiiiiiiiiiiiHiiHiiiiiiiiiiiiiiiiniiiMiiiMirtiiKiR 


iiiniiiiiiiiiiitiiiiiHiiiiiiiiiiitiiiiiiiniiiiiiiiitiiiiiiiitiiiiiitiiittiiiiiniiiiiiiiiiiiuiiimiiiiiiiiiiuMiuiiiiiiitiiiiiii^ 


The  Finger  | 
Never  Wears  I 
Out  —  The  i 
Tip  is  Re-  | 
versible.  I 


— and  renewable. 
When  your  controUen 
■re  fitted  with  Trli- 
fferlock  flnnrs.  the 
only  renewal*  required 
■re  the  standard  re- 
Ter«lble  ■  n  d  inter* 
chuice^ble  tips.  ThK 
fincer  la  never 
•crapped  unless  bro- 
ken tbrourh  accident. 
Save  time  and  money. 


ai4-la    Bath    Ave. 
NIacara  Falla.  N.  Y. 


Russell  Manufacturing  Co. 


557  King  St.,  West 
Toronto*  Canada 


The  Kalamazoo  Trolley  Wheels 


have  alwajra  been  made  of  en- 
tirely new  metal,  which  accounts 
for  their  lone  Ule  WITHOUT 
INJURY  TO  THI  WIRE.  Do 
not  be  misled  by  alstemeDts  of 
large  milean,  because  a  wheel 
that  will  run  too  long  will  dam 
•«•  Um  wire.  If  our  cauUocue 
doaa  not  show  Ibe  style  you 
aaed.  write  us — Uie  LABOEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS  IN  THE  WOKI.D. 


THE  STAR  BRASS  WORKS 

KALAMAZOO.  MICH.,  U.  S.  A. 


'''''*w''"'W'"''*»*w«Mi'iw»iiiiaii«iiiiiiWBMiiiMiiiiiiii^^  iiimiwiiiUMiiiiiHWiiiiiiiiiimi 

"Boyerixed"  Products  Reduce  Maintenance 

BcBla  Tmeiu  U 

Cm*  BartaMd  tnk*  Pins 
Caaa  Ranlaoad  Boahtnn 
Cam  BMtlaiMd  K.'  '  ..Its 

•antAll  aiKi 
•••  hardsorii 

lata. 


b-aka  Baada 

Mwigansa*  TrMMoM  Flat** 

Mancaiii-^  nn<1r  niishlng* 


Bmls  Pins  ■!» 
carry  40  diSenni 
tumlsbKd      Wrllr  ( 


Wa 


lull 


BraUa  Car  Track  Co.,  SpriaiAald,  Ma**. 


DREW  MOTORMEN'S 
SAFETY    MIRRORS 

Eliminatm    A  eciJmnti 
Stnd  far  cmtmUgnm  N:   It 

DREW  ELECTRIC  &  MFC.  CO. 

lots  E.  Mlcklgaa  SU  ladiaaaiMll*.  ladL 


MintnniiimiMiitiintiiiiiiiiimiinntriimtiiiiiriiiiiniiiiniiituiiiiiuiiinitiiimiiiiitiiiiiitiimiiuiumiiiitiiiiiniiiiniiiiiiilfliiiii 

WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

Write  for  THERMOSTATIC  CONTROL  I.NIORMATION    I 

ELECTRIC     HEATERS     Cut    | 

^i^aB^^MaKHKHap^HBB^iK        Installation  and  Maintenance    I 

Charge.  I 

VENTILATORS    Also     Venti-    | 

late  in   Storms'  Weather.  = 

THERMOSTATS     Save     Cur-    | 

rent.  i 

ORIGINATED     the     u«     of    1 

NON-CORROSIVE  Wire  for    i 

Electric  Car  Healers. 

'    ORIGINATED  The  Ventilated 

Coil   Scpport. 

LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMETNS 

Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York 


The    *  lKi2Cap*JExibc  "  Battery 

for 

STORAGE  BATTERY 
STREET  CARSI 

The  Electric  j^torace  RviteryCo 

PHILADELPHIA 


"Opportunity" 
Advertising: 

Think  "SEAKCHLICHT"  First ! 


oo*« 


Wt    tpmeialite    in    thm  | 

manufacture    of  | 

HIGH  GRADE  | 

BRUSHES  for         I 
RAILWAY  MOTORS  | 

and    all     other     types    of    electrical      § 
tqutpment.      All   brushes   espedall/     | 
■!<sirn*-d    for    the    aervice    in    whlrh 
thr*y  are  to  operate  and  aatlnfactorr 
IK  rformance    ruaranteed 

Stnd  f9r   sp«ciffc-afton   blmnkM 


THE    UNITED   STATES    GRAPHITE   COMPANY 

Saginaw,   Michigan.   U.   S.   A. 

Lr-jifh    nmrrt:    New  York    Pittsburgb.    Philadelphia.    Blrmlniliaiii. 
CUtcago.    St.    Lunis.    Denrer.    Sao    Praociscu 


Elactric  car  heatar»     thermostatic  control 

pneumatic  car  door  operators — buzzers, 
single-stroke  bells,  starting  signal  lights — 
special  resistances. 

CONSOLIDATED  CAR  HEATING  CO. 

ALBANY.  NEW  YORK.  CHICAGO 
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viiniiniiiiiiiiHniiiiniiiiiiiiiiMiiiMiiiiiiMiiiniiuiiiiiiMiiniiMiniiMniiiiHiiiiiiniiiiiiiiiiiirniiiinMiinjrninnriMiiniiiiiJiMuininMMiitiniiiinMiiiiMiiiiiiiM 


SASHES,  DOORS 
INTERIOR  FINISH 
VESTIBULES  AND  FRAMING 


PERLEY  A.  THOMAS 
GAR  WORKS 

Manufacturer  of  Cars 
and   Car   Materials 

Cars  of  all  types  from  one-man  to  largie 
intenirban 

HIGH  POINT,  N.  a 


CURTAINS,  VENTILATORS 
SASH    AND   DOOR    TRIMMINGS 
DOOR  AND  STEP  MECHANISM 


;iiiriiiiiiiuMiiiiHiiMiimiiiiiiiriHiimiiiiinniiHiiiiiiiitiiHiniiiiimiiiiHiiiiii(iiiiiMiiiiHiiiiiifiiiiiipiiiimiiiii(iiiiiiHiiiiiiitiiiiiKiiiiiMrniniiHitiiiHiiiiiiiiiiiiiiHihiiHiiiiiiiniiii(nin 
aiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiimJiiiuiiiiiiiiiiiiiiiiiiiiiiMiiititiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiMMiniiiiii'^     siiiiitiiiiiiiiiiHiiiriiiiiiiiiiiiiiiMtiifiitiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiMitiiiMiiiitiiiiuiiiiiiiiiiiiiniiiiiiiiiiiiniiL 


I   McGuire-Cummings    Mfg.   I 
I  Company  | 

I       General    Ofifice* — 111    West  Monroe   St.,   CHICAGO        I 

City  and  Intenirban  Cars  and  Trucks,     | 
I  Snow  Sweepers  and  Plows,  | 

I     Express,  Combination  and  Work  Cars,      | 
I  Electric  Locomotives  I 

^HIIIIIIIIMHIIIIIIIIIIIIIIMIIHMIIIIIMIIllllMlllllllllinillHIIIIIIIimillllllllllllllllllllllllllinilllliriMIIUIIIIIHIIIIIIIIIIIMIIIIIIIIIMIItirilir 

tiiMiiiiiiiiiiriiiiiHiiiiiiiiiiMiiiritiiiiriiiiiiirriiiiiiiiiiitiiiiiiiiiiiiiriiiiiiiMiiiiiiiiiiiiiiiitiiiiiiriiiiiiiriMtiriiiiiiriinniiiiiHiiiiiiriiiMitiiL 

I  PIN-AND-LINK       M.C.B.       CAR-AND-AIR    I 

COUPLERS 

i  For  All  Servicet  i 

I  VAN   DORN   COUPLER  COMPANY 

I  2325    South    Paulina    Street,    Chicago,    III.  I 

?iiniiiiiiiiiHMnriiiiiiiiiiMiiiiiMiiinMiiiiiiiiiiiii<iiiiiiiiiiiiiiiiip;ii:i'iiitiiiiiiiiiiiiitiiii!iiiiiiiiiiiiii'.iiiiiiiMiriMiiiiiitiiiiiiiiiiiiiitiiiin 

u|inMiiiiiinMiiiniMiMiitiiiiiHiiiiiniiMiinHiMniiMiniMiMiuiiiiiriiiiHuiiiinMiiHiMiiiiHiiiHiMMiiiMiiuiiiiiiriiiiiiiiiiiiHrMiiiiniii'- 

I  pAIUWA\{  I  frH^IT\(  f»OMPANV  | 

i  Sole  Manufatlvrert  f 

•moKEivooia.-  and  -uovtm  nr*  rm^mLATOtm  I 

1  lor  Honlor  ar.'l  Arch  Boof  Oar*,  and  all  cliwra  of  botUiaLin:  g 

i  alao    IXKOTKIC    THBUUMIBTKR    VUNTHUL  I 

I  ol  Car  Temperatures.  = 

I  141.1B1  WEST  22D  8T.  WrtUfor  1328    BROADWAT  i 

I  Chicato,  m.  Catatatnt  New  Vorfc,  M.  T.  | 

SliHriiMiilillMiiililltiiiinniiiiiiiniiiimiilMliiiiiiiiiiiiiiiiiiiiiHuiHiuuiiiiiiiiiiuiiiiiuiHiKHiiiMiiimttiiltMHiimiiiii" iitdiiiil 

niHUtlllllllinMMIinilllllllllllllllllllllllllllllllllltllMIIIIIIIIIIIIIIIIIIIlllinillllllllllllllllllltllllfllllllllllllllMIIIIIIIIIIIIIIMIIIIIMItlMig 

Railroad    and    Tram    Car    Specialties 

New    inventions   developed,    perfected  | 

and    worked    for    the    English    market  | 

Messrs.  G.  D.  Peters  &  Co.,  Ltd. 

Windsor  Works,  SIou{;h    (Bucks),  Eng.  I 

^uiiiiiitiMiiiitiiiiiiiiiiiiiiMiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiituiiiiiiiiiiiiitriiiiiiiMtiiiiiiiiiiiiiiiiiiiiiirhtiiiiiiiitiiiiiiiiitiiiiiiiiiiDiiiitiiii? 


I  Wheel  Condition  No.  4 

I  When  the  flange 
I  only  needs  cor- 
I      rection,  this  type 

I   Wheel 
I   Truingf 

BP&Ke  f"'  Mar  SI.  18»8 

=       f«  •  Aug.  2.  1904  ;  D«c. 

^f«^A  15,  1909  ;  April  21 

I      will   do  it — without  jacking   car  up— without  remov-       | 
I      ing  trucks — without  removing  car  from  service.  I 

I         It's  the  economical,  efficient  way.  | 

I     "Wheel  Truintf  BraKe  Shoe  Co. 

Detroit  MicKitfan 

iiiiliiriiMiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiirriiiHtiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiirriiuiKiiiiiiiiMiin 
uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiHtiiiiiilllllliliillllllililiniilHllfllliimiiiiiiiriiiiliiiiiiiliiililiiiiiiiiii iirliiiiiiiiiiijiiiiiiiiilt; 

STUCKI    i 

SIDE      I 

BEARINGS  I 

A.  STUCKI  CO.     i 

Olirer  Bldg.  S 

Pittsburih,  Pa.      | 

aMItlllllllllliliiillt mill Illllllltlllllltllllll ItlllllllllllllllllllllllllllllllllllltlllllllililliiiiiiiiiiiilllliMlllllllllllllllllllllllUr 

^iiiiiHiiriiiiiiiiMiiiiiiMi III! iiMiiiiMiiiuiiiiiniiiiuMlilliitriiiiinimiMiiiiiiiiiiiiiniiiiiiniiinniiiiiniiilinrMiiiiiiiiituiiiii: 

MICA      I 

AND  I 

Electrical  Insulation  | 

THE  CRONKHITE  CO.,  Inc.  | 

Boston,  Mass.  = 

.iiiiiiiiimiiiMiiiimiiiiiimiiiiiiiiiiiiiiiiiiimiiiiimiiiiiimiiiiiiiiiii KiiiiMiiimiiiumiiiiiiiiiiiiiimiitiMitiii mimiiiiiiitimiR 

^iii>MiiniiiiiinuMiiniiirniiiiiiniiiiMinriiiiniiiiuiiiiHiiiiiiuiiiiiiiiiiiuMiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiuiiiiiijiiiiiiiiiiiiiiiuiiiiititiii<: 

I        Bound    Brook   Trolley   Wheel    Bushings 

I  Give  Longer  and  Better  Service  \ 

=  npHEBE    are    more    Bound    Brook     (OlMess)     Trolley    Wheel    Bushings    In    use  = 

=  A  today   than  all  other  makes   combined.      That  is  because  Bound  Brook   Bush-  = 

E  Ings,    by  virtue  or   their   construction,   jnvarlably  outlast   all  other   types.  = 

I  Atl  Genuine   Graphited  OU-less  Bushings   have  § 

i  always   been   made   at  Bound   Brook,   U,   S.   A.  i 

I      BOUND   BROOK   OIL-LESS   BEARING   COMPANY      I 

H     Bound   Brook,   New  Jersey  Detroit  Office:   1723  Ford  Bldg.     \ 

-jiuiiiriiiiiiiiiiininiiiiiiiiiiiiiiuiiiiiitriiiiiiiiiiiiiiiitiniuiiiiiiiiiiiiiiiiiiiiuririiiMiiitiiiniiiitiiiriiiiiniiiiiiiiiiiiiiiiiitiiuniiiiuiiiTiin 


iiMMniiiMiiitdiiiiiMiiiiim iiitiiiiiMriMMUiiMniiitMiiiiiiiiiiimiimHuiit iiiitiiiniiniiuumntiniuiiiiinriimiimiimiiii      S"'''''"'''''"''''''""'"''''"*""'''''"'"''''''"''""'"^^  iiiiiiriiiiiiiMiiu 


FUEL  CONSERVATION 

is   a    necessity   and   the  heating  and   ventilating  of  street 

cars  should    be   accomplished   the   most   economical   way. 

Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat 

with  ventilation  at  a  saving  of  50%  to  70%  over  electric 

heat. 

THE  PETER  SMITH  HEATER  CO.,  Detroit,  Mick. 


I    I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD    i 


^  Trade  Mark  Reg.  U.  S.  Pat.  Off. 

3  M;ide  of  I'xtra  quality  stock  firmly  braided  and  smoothly  finished. 

=  Cai'ffully  in-jpectpd  and  p-uaranleed  free  from  flaws. 

=  Siimples  and  inforniiitinn  giludly  sent. 

SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 
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POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS   VACANT 


ACCOUhfTANT  familiar  with  electric  rail- 
way, light  and  power  accounts  for  a 
railway  and  power  company  in  the  Middle 
West.  Oive  references,  experience  and 
amount  of  salary  desired  in  reply.  P-589. 
Elec  Ry.  Journal.  S36  Real  Estate  Trust 
BldK-  Philadelphia. 


CAR  barn  foreman  wanted  for  road  operat- 
ing 10  to  15  cars.  Should  be  familiar 
with  O.  B.  equipment  and  WestlnRhouse 
Air  Brake  equipment.  State  age,  ex- 
perience, references  and  salary  expected. 
P-599,  EHec   Ry.   Journal. 


ELECTRICAL  draftsman  for  designing, 
detailing  and  layouts  In  connection  with 
electrical  installations  In  stations  and 
substations.  Reply  giving  age,  education, 
experience  and  salary  desired  to  Mr.  H.  A. 
Seymour,  Commonwealth  Edison  Com- 
pany, Chicago.  III. 


ES^ECTRICAL  engineer  wanted  who  has 
had  a  few  years  experience  In  line  ma- 
terial construction  work  and  who  would 
be  Interested  in  a  broader  field  with  a 
manufacturing  company  where  his  ex- 
perience win  be  of  assistance.  Address 
P-592,  EHec.  Ry.  Journal,  Leader-News 
BIdg.,  Cleveland. 


GOOD  opening  offered  to  working  master 
mechanic  who  understands  his  business 
and  wants  to  see  things  move.  Small 
road  operating  ten  cars.  Location  middle 
west  Steady  place  and  good  wages  to 
man  not  afraid  of  work  and  who  can 
produce  results.  Qlve  full  Information 
and  references  flrst  letter,  and  state 
Wages  expected.  Will  refund  traveling 
expenses.  P-S98,  Klec.  Ry.  Journal.  Old 
Colony  Bldg.,  Chicago,  111. 


JUNIOR  electrical  engineers.  tltOl  — IISOO. 
per  annum  for  assignment  to  Inspection 
of  subway,  elevated  and  street  railway 
power  houses  equipment  and  rolling 
stock.  Oi>en  to  those  with  three  yeartf 
acceptable  experience  In  electric  rall- 
roadlng  and  the  manufacture  and  instal- 
lation of  electrical  or  mechanical  appara- 
tus and  to  graduates  In  electrical  engi- 
neering. A  number  of  provisional  ap- 
pointments being  noade  pending  examina- 
tion. Open  to  citizens  only.  Age  limit 
21  to  10  years.  Apply  to  Ofllce  of  Transit 
Constmctlon  Commissioner,  Room  119S, 
49  Lafayette  Street.  New  Tork  City. 


IiINi:  superintendent  wanted.  A  thoroughly 
capable  man  to  handle  construction  and 
maintenance  for  a  syndicate  operating 
In  Southern  Pennsylvania  and  Northern 
Maryland.  During  summer  months  to 
handle  a  gang,  ten  to  twenty  men  looated 
In  various  districts  about  three  mnnlhn 
at  a  tlm«.  During  winter  months  to 
work  on  maintenance.  This  is  nn  oppor- 
tunity for  a  humler  who  can  handle  men 
and  materials  to  gno'I  ndvnntnge  nml 
offers  an  opportunity  for  sclvancoment  In 
a  raphlly  growlni:  .omp mv  In  'tn-  first 
letUr    give    agr  -fer- 

•lieaa,  all  of  wi  '-on- 

fldMUallr.     P-r.?:  h 


THHKK  armalnre  winders  wanted.  Appir 
Michigan   Railway   Lines.    Albion.   MMM. 

TWO  ezpnleneed  draflmiMn  wsnted  for 
■tesm  and  street  railway  special  truck 
work  Stste  sge.  experience  snd  salary 
expected  In  the  flrst  letter,  o/o  Chief 
l^glneer.  The  Buda  Company,  Harvey. 
Tlllnols 


In  Replying  to  "Blind"  Ads 

be  careful  to  put  on  envelope  the  key 
number  Id  the  sd.  end  alto  local  address 
of  ofBce  to  which  reply  is  sent. 

10th  Ave.  at  3Sth  St..  Mew  Tork. 
935  Real  Estate  Tnut  Bldg..  Phlla. 
533  Leader-News  Bldg..  Cleveland. 
1S70  Old  Colony  Bide..  Chicago. 
531  Rialto  Uldg..  San  Frandsoo. 

Important 

Orlrlnal  letters  of  recommendation  or 
other  papers  of  value  should  not  be  en- 
closed to  unknown  correspondent* — send 
copies. 


POSITIONS  VACANT 


YOUNG  man,  experienced  In  construction, 
operation  and  repairs,  to  act  as  super- 
intendent of  street  railway  doing  busi- 
ness of  }600  per  day.  Prosperous  com- 
pany, healthful  climate.  Give  age.  ex- 
perience, references  and  salary  required. 
Address,  Camaguey  Electric  Company, 
Camaguey,  Cuba. 


TOUNO  man  wanted,  experienced  In  wind- 
ing and  repairing  electric  railway  arma- 
tures, overhauling  and  wiring  H.  L.  F. 
control  for  1,200-volt  operationa  Pay 
66c.  per  hour  to  start.  Chance  for  In- 
crease. P-682.  Elec.  Ry.  Journal,  9S5 
Real  Estate  Trust  Bldg.,  Phlla. 


POSITIONS   WANTED 


AUDITOR.  Fifteen  year^  experience  In 
Electric  Railway  accounting.  Competent 
office  executive,  available  at  onoe.  Can 
furnish  convincing  references  as  to  char- 
acter and  ability.  Address  PW6T9, 
Elec.  Rway.  Journal,  Leader-News  Bldg.. 
Cleveland,  Ohio. 


AUDITOR  or  assistant     Seventeen   years' 
I       experience    electric    railway    and    power 
Industry.       PW-68S,    Else    Ry.    Journal. 


POSITIONS   WANTED 

ENGINEER.  32  years  of  age,  10  yearn 
experience  In  charge  of  city  and  Inter- 
urban  track  construction  and  mainte- 
nance, desires  position  as  chief  engineer 
or  engineer  of  maintenance  with  up-to- 
date  property.  Minimum  salary  $3,600. 
Available  April  1.  PW-596,  Elec  Ry. 
Journal.  Old  Colony  Bldg..  Chicago. 

EXPBailENCED  electric  lighting  and  rail- 
way auditor  seeks  change.  High  grade 
executive.  17  years'  utility,  manufactur- 
ing and  public  accounting.  Administra- 
tion school  graduate.  Mechanically  and 
electrically  trained.  Salary  $4,000  to 
start  East  preferred  but  not  essential. 
PW-590,  Elec  Ry.  Journal,  935  Real 
Estate  Trust  Bldg..  Philadelphia. 

FOREMAN  of  »hops  and  equipment, 
thoroughly  experienced  on  city  and  high- 
speed interurban  equipments.  Form  K 
Type  M.  and  H.  L  Control  Straight 
and  automatic  air.  can  produce  results. 
An^Twhere.  PW-59S.  Elec  Ry.  Journal. 
Old  Colony  Bldg ,  Chicago. 

GENERAL  superintendent  of  city  or  inter- 
urban railway.  15  years'  experience  on 
elevated,  Interurban  and  city  equipment. 
Have  successful  record  In  handling  men 
and  can  produce  the  l>est  of  references 
from  present  and  past  employers.  PW- 
600,  Elec  Ry.  Journal. 


SUPERINTENDENT,  age  SS.  eighteen 
years'  experience,  transportation,  me- 
chanical and  power  efficiency  on  road 
operating  Interurban,  ourtiurban  and  city 
I  lines.  Address  PW-597,  Elec  Ry.  Jour- 
nal. Lea4er-News  Bldg..  Cleveland. 


A  COMPETENT  M.M.  and  electrician  de- 
sires position  with  railway  company  oper- 
ating, city  or  Interurbn  line.  Capable 
of  handling  shop,  carhouse  and  electric 
equipment  of  plant  and  sub--'"" Pre- 
fer West  or  Southwest  I'  leo. 
Ry.  Journal,  Old  Colony  Bl                    i:o.' 


BLBTTRICAL  and  mechanical  engineering 
graduate,  twelve  years'  experience.  In- 
cluding test,  central  station  engineering 
and  commercial  departments,  with  Gen- 
eral Electric  Co.,  chief  engineer  hydro- 
steam  transmission  company.  Age  21. 
married :  available  Immediately.  PW- 
677,  Elec,  Ry.  Journal.  •2S  Real  BaUiU 
Trust  Bldg.,  Philadelphia. 


THRKK  erectorn  wanted  for  electrical 
equipment,  such  as  motors,  oompenss- 
Inrs,  switchboards,  high  tension  oil 
switch,  cnndult  wiring,  elc  Must  be 
thorough  wormen.  Ilenlthy  location 
near  Havana  We  pay  trnnsportaflon 
from  the  .Stnles  on  one  year's  contract 
State  Bgo.  nBtlnnallly.  marrlrd  or  single. 
past  experience  and  minimum  salary 
wanted.  Write  Electrical  Engineer. 
Hershey  rorporntlon.  Central  Hershejr, 
Province  of  Iiavann.  Cuba. 


EMPLOVMP-VT 
yenrs. 
rnllron-' 

I'' 
ir 

tlul,  I 


■  iiri.^rtiit.>n(1ent        for        K 

largest 
'  ry    and 

-.    _,    .■.live  em- 

penwinnel.  welfare  and 
9  yearn.  Deslrea  poel* 
Elea    Ry.    Journal.    915 


Real   Kstate  Trust  BI4g..  Phlla.,   Pa. 


Your 
Advancement 

is  largely  in  your  own 
hands — it  is  doubtful 
if  any  one  else  is  wor- 
rying over  it. 
Better  positions  arc 
constantly  being  se- 
cured through  small 
advertisements  in  the 
"Positions  Wanted" 
columns. 


60  CENTS 
FOR  20  WORDS 
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FOR  SALE 


Rotary   ConTerters 

150  KW.  Gen.  Elea,  type  TC4A,  rotary 
converters,  3-phase,  25  cycle,  373  v.  a.  c 
to  600  V.  250  amp.  d.  o. ;  each  with  3-60 
KW.  type  H  25  cycle  6600-375  v.  oil- 
cooled  indoor  type  transformers ;  also 
both  a.  c.  and  d.  c.  control  panels  with 
instruments,  speed  750 ;  all  In  fine  con- 
dition, immediate  shipment.  Gregory 
Electric  Co..  16th  &  Lincoln  St.,  Chicaeo. 


MISCELLANEOUS 


"Move    Forward,   Please" 

A  32-page  booklet,  pocket  size,  written  by 
a  conductor  of  sixteen  years'  experience. 
The  author  delivers  a  message  to  street 
railway  employees,  and  as  it  comes  from 
an  equal  will  not  be  discounted.  Just  the 
thing  the  railway  manager  has  been 
looking  for  in  his  "get  together"  cam- 
paigns. Sample  copies  20  cents.  Ad- 
dress John  C.  Connors,  302  Second  Ave., 
Union  Traction  Co.,  Nashville,  Tenn. 


There  is  a 
Searchlight  Section 

in  each  of 

the  following  papers: 


111 

American  Machinist 

I  2  1 
Coal  Age 

[  3  1 
Electrical  World 

(4  ]_ 
Electrical  Merchandising 

t  5  ]  _ 

Electric  Railway  Journal 

[6] 
Engineering  and  Mining  Journal 

[7] 
Engineering  News-Record 

[81 
Chemical    and    Metallurgical 

Eagineering 


[  9  ] 
Power 


Each  of  these  9  papers 
is  the  leading  periodical 
of  the  industry  it  serves. 

Searchlight  advertise- 
ments will  get  you  in  touch 
with  the  important  men  of 
these  important  industries. 


I  FOB  SAI^iE 

I  One  35-ton  all-steel  Monitor  type 

I  600-volt 

I  LOCOMOTIVE 

I  of    extra    heavy    construction;    in 

I  first-class  operating  condition;  for 

I  delivery  about  March  1st. 

I  This  is  a  first-class  machine,  and  is 

I  being  sold  only  because  it  is  not  large 

\  enough  to  take  care  of  increased  busi- 

I  ness. 

Kansas   City,   Kaw  Valley  &. 

I  Western  Ry.  Co. 

I  '      919  Baltimore  Ave.,  Kansas  City.  Mo. 


^lltMIIIIIIIIIIIH 


■•■■■Miiiiiiiir 


iiiiiitiiiiiiitiiiiiitii: 


Armature  I 

Coil  Taping  I 
Machine 

Saves  Time, 

Labor  and  Money  i 

A  boy  can  tape  40  | 

coils   for   Westing-  | 

house    12A    Arma-  f 

ture    in    an    hour.  I 

Further  particulars  [ 

gladly  furnished.  | 

Geo.  M.  Griswold  Machine  Co. 

NawHavan,  Conn. 


£  mMiiti»iitiittMiiiiiiiiiitii,i))ii, iiiiii 

I  f  FOR  SALE 

BOILERS 

I  I     2 — 500  H.P.  B.   &  W.  Boilers,  in  fair  con- 

i  I  dition;  water  tube. 

I  I  DALLAS  ICE  FACTORY, 

I  I  Cor.  Swiss  and  Hall.  Dallas,  Tex. 


I    "Opportunity"    Advertising: 

I  Think 

I  "Searchlight" 

First! 

I  .  0099 


hHIM*»>lll1U IIMtltlllMIIIIIIIHIIIII 


I  WANTED  TO  BUY 

(two  trucks  I 

i  for  Fast  Express  Service.  | 
I  Must  be  in  first-class  con-  | 
j  dition.  Give  description,  | 
I  location  and  price.  I 

I  KANSAS  CITY,  KAW  VALLEY  &  I 
I  WESTERN  RY.  CO.  | 

I  919  Baltimore  Ave.,  Kansas  City,  Mo.  | 


■  tllllllMIDttlllKIIII. 


I  WANTED 

=  Four    101-B    Westinghouse    railway    type 

i  second-hand 

ARMATURES 

=  either  complete  with  windingrs  or  without 

I  windings. 

I  Notify    S.    J.    WITT,    Master    Mechanic, 

I  West   Penn    Bya.   Co.,   Connellsville.    Pa. 


WANTED  I 

1  THEW  Standard  Type  OO  or  j 

Type  O  Full  Circle  Swing  | 

ELECTRIC  SHOVEL  | 

on  Car  Wheel   Mounting,  stand-  | 

ard  gauge;  with  Extension  Axles  | 

and  Traction  Wheels;  and  j4-yd.  | 

Dipper ;   Electrical   Equipment   to  | 

be  arranged   for  550  Volts  D.C.  | 

Springfield    Street    Railway    Company,  I 

Springfield,  Mass.  i 


FOB  SALE 

FIVE 

Open  Trailers 

FOUR 

Motor  Cars 

For  full  particulars  write 

C.  J.  SWIFT 

High  wood.   Illinois 


Some  One  Wants  to  Buy 

the  equipment  or  machinery  that  you 
are  not  using.  This  may  be  occupying 
valuable  space,  collecting  dust,  rust  and 
hard  knocks  in  your  shops  and  yards. 

SELL  IT  BEFORE  DEPRECIATION 
SCRAPS  IT 

The  Searchlight  Section  is  Helping  Others 
— Let  It  Help   You  Also 


tllllKIIIIIIIHIHMIMtl 
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RAILS  tN  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  T'ons  New  12-lb.  to  100-lb.,  and  fastenings. 
40,000  Tons  New  Open-hrarth,  first  quality,  SO  lb. 
5,000  Tons  Relayers,  25  to   100   lb.,  and   fastenings. 
Car   and   less  carload   inquiries  and   orders  solicited. 
Rails  cut  tn  leniphs  for  all  purposes. 

TRACK  ACCESSORIES 

BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 
ABLE   TRACK,    DUMP    CARS, 
PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS — 60-CYCLE 

2—300  kw.,  Westg.,   3-phase,  370-v,  A.C.,   575-T.,  D.   C, 

600  r.p.m. 
1—150   kw.,  Westg.,   2-   or   3-phase,    l«5-v.,   A.C.,  2$»-Y, 

D.C,  720  r.p.m. 

FREQUENCY  CHANGER  SET 

I — 600  kva.,  AUis-Chalmers  Frequency  Changer  Set,  300 
r.p.ra.,  3-phase,  60-cycle,  2300-v.  one  end,  3-phasc, 
6600-v.,  25-cycle  on  other  end. 

ARCHER  *  BALDWIN,  INC. 

IM'llS  Llbartr  Stnet.   New  Tort  ril; 

Tel^Kmt,   iS$7  ^SSI   Rerfer 

IIIIIMIIIIIII miimillltHHIIIHIItlllllHIIIIMIIIIIllUIMtinHllllililHIMIMIMiminillMIHtlMIIIIIHMIIMNNMIMHMI 


aillllllllHIIIIIIIIIIUIIIirillllllllllllllMIIMHtllMIIIIIIIMIIMIIIIIIIMMIIIIMIIIUIIIirillllll Ill 


Parh  Building 
Pittaburgh,  P«. 


Trlbun*  Buildins,  1S4  Naia 
New  York,  N.  Y. 


Advertisements  for  the 

Searchlight    Section 


Can  be  received  at  the 
New    York     Office    of 
Electric  Railway  Jour- 
nal  until    10   a.m. 

Thursday 

For  Issue  out  Saturday 

0141 


-^IIMIHIIIIimiHHfNMIIHIl 


RAILS 


lift  Tom   nr»  »••.  »••   Toni  «ta»  tt  t. 

}»•  Tom  n«.  iSi.  JM  Tom  rt  m  JJ  •. 

S«S  Vm  M*  ••••.  "•  Ton,   rtUT  4!  .. 

IM  TMs  tf  "•».  «••  TWii  r«U»  3;  i. 

IM  TOM  arm  T«t  <••   Ton,   rtl.T  H«. 
It*  TOM  now   !•'• 
It*  Tom  no   ll'i 

Good  Stock       Immadlal*  Shipmont 

Now  and   Hood   Switch    Matorial,   Spiku, 

Bolts,   Tlo   PUtoo,   Rail   Brac'i 

An(l*    Ban.    Tloo.    otc. 

TELNICKERiST.  LOUIS 

0«t  Bulletin  No.  2mi — 100  pM«a  of  Barnin* 

tn     Car*      Lorwmollrea.     Maohtnrry.      Slf«l 

PtUnt.  Tanka.   Iron  and  St**!. 


rOK  lALB 

4 — Center  Kntrance,  AU- 
Stccl  Cars.  Plain  Arch 
Roof,  .^.^  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2— G.E.  247-A  Bo«  Frame  Motor*. 
2_K-10-P  Controller*. 

full   ittmilt    apan    rmqaft. 
ELECTRIC  EQUIPMENT   COMPANY 
OonaoawMmi  BM«..  FWIalhliilil*    Pa. 


Caution— RAIL  USERS 

If  you  contemplate  needing  more  track  chnring 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

16-Ib.  Rails,  angle  bars,  bolts  and  nuts 
25-lb.  Rails,  angle  bars,  bolts  and  nuts 
80-Ib.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
85-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
100-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 

They  will  be  gone  soon.    Write  or  wire  for  our  quotations. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH    OFFICES:    Fir*t    National    Bank    Bldg.,   Pi(t*burgh,    Pa.;   Railwajr 

Exchange  Bldg.,  St.  Loui%  Mo. ;  Ea*t  Chicagt),  Ind. 

YARDS  AND  WAREHOUSES:  Ea*i  Chicago,  Ind.  and  St  Louis,  Mo. 


CARS  FOR  SALE 

t— McKmb    Oa«*  ■■*«J1«    ' 

II — DtCanatUI  SO-rC  Qpi*. 
5     OaaoU—  Pad 
-rratf&l  Cm*. 
—miStia  SM*. 
C«*  Mr  Ut 


J.  P.  DONAMOO  CO, 


WORRYLESS  ELECTRICAL  REPAIRS 


On  all  kinds  and  •!•••  A.C.  or  DC    motor*  and  (•Mrator*.  (tartar*.    »iUi«a. 

•r   anTthlna   •tscirlral.      Quick    ihlpainit    fn»   net*    maMDal.    of   cotU   aMMBMak 

■haft*— kaarlnc*.  ri<-      **■*■>*■  aar  InillaU  otand  for  oar  pr«4ari. 


CAREFUL 
LEVELAND 


ACCURATE 
RMATURE 


IWORRYLESS 


ORKS,  Inc. 


EST.  II 


4TM-4-S  ST.  CLAW  AVE,  CLEVELAND 


INC.  ItIS 


L 


ffl  SEARCHLIGHT  SECTION  W 


arch  6,  1920  f^|  K^ff^llTat'ilMlb  JK%|i/lLiirA>!^l  I^H  ^^ 

Electric   RsUlway   Journal 


Electric  Railway  for  Sale! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately S3  miles,  and  offer  for  sale  the  following: 

RAILS— 

5000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6  Babcock  &  Wilcox  boilers,  165-lb.  pressure,  equipped  with 
American  stokers,  forced  and  induced  draft,  and  economizers. 
Corliss  Engines. 
Generators. 

Switchboards  and  Transformers. 
Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

3  Passenger  Cars,  40  tons,  equipped  with  4  G.  E.  75-hp.  motors. 

2  Freight  Cars,  40  tons,  equipped  with  4  G.  E.  74-hp.  motors. 

4  Passenger  Cars,  25  tons,  equipped  with  4  G.  E.  57-hp.  motors. 

5  Box  Cars,  no  motors. 

3  Flat  Cars,  no  motors. 

1  Derrick  Car,  no  motors. 

5  Gondolas,  no  motors. 

3  Gondola  Cars,  no  motors,  center  dump. 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  wilt' 
be  pleased  to  submit  quotations  and  further  particulars. 


HYMAN-MICHAELS  COMPANY 

{Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches :  New  York  City — Pittsburgh — St.  Louis 
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War  Department 

CORPS  OF  ENGINEERS 

Offers  for  Sale  by  Informal  Bic 


STEEL  RAIL  and 


Here  are  the  Conditions  of  Sale 


A  LL  material  will  be  sold  "as  is,"  F.O.B.  storage 
/-%  point.  All  material  listed  is  unused.  It  is 
'n  open  storage.  Analysis  of  the  steel  cannot 
be  given.  It  was  originally  inspected  for  the  Gov- 
ernment by  R.  W.  Hunt  &  Co.,  and  by  the  Pitts- 
burgh Testing  Laboratory.  It  may  be  inspected  by 
authorized  representative  of  the  prospective  bidder 
upon  application  to  the  officer  in  charge  at  points 
of  storage.    Quantities  shown  are  approximate  only. 

Bids  may  be  for  the  entire  lot,  or  for  the  entire 
quantity  at  each  separate  storage  pent,  or  for  the 
entire  lot  of  each  class  of  material,  or  for  the  listed 
quantity  of  each  class  of  material  at  i  ach  separate 
storage  point.  No  special  form  of  bid  is  requirtd. 
Bids  may  be  made  by  letter  or  telegram. 

In  making  bids  for  Rail,  state  price  offered  per 
gross  ton;  for  Splice  Bars,  per  pair;  for  Bi  Its  and 
Nuts,  Spikes,  Tie-plates,  per  cwt. ;  for  Rail  Braces. 


I  Urn  E  tot 

67.53-POUND  RUSSIAN  RAIL— STANDARD 

LENGTHS 

Approximaleir  1.333  trou  ton*. 

Location : 
SSO  troM  tana  at  NortoDi.  T*. 
813  crow  tana  at  Kearny.  N.  1 
Ac  bol  -  - 


VoT   apllcv  barn,    tra<*l 
K  ICT  an<l  K  110 


beHa  and   nuU  for  thia  rail,  aa*  Itcmi 


/(•m   £    102 
35-POUND   A. 


S.  C.  RAILS — IS  FT.  LENGTHS — 
UNDRILLED 

Mad*  ol  "ataall 


Approalmalcbr  l.Oni  croa*  tona.  oo 
dlaranJ"  »U*\ 

Location : 

HI  mm  tona  at  Norfolk.  Va. 

S'M  aroaa  tona  at  Kvamr.    N.  J. 

no  irmaa  lona  at  Port  Mrwark.  N.  i. 

110  rroaa  tona  al  Ptalla<Mphla.  Pa.   <31at  81.  and  O  aaan  Ave.) 


Railroad  Crossings,  Re-railers,  each.  Delivery  will 
begin  within  a  short  time  after  completion  of  con- 
tract. The  Item  Number  as  gven  in  this  adver- 
tisement must  be  specified  for  each  item  upon  which 
bids   are   made. 

All  bids  must  be  in  office.  Chief  of  Engineers, 
Room  2706,  Munitions  Building,  fVashington,  D. 
C,  not  letter  than  4:30  /'.  \t..  Eastern  Time,  March 
29.  1920.  The  right  is  reserved  to  reject  any  or 
all  bids. 

Successful  bidders,  immediately  upon  notification 
of  award,  will  be  required  to  furnish  a  certified 
check  for  20%  of  the  full  amount  due.  Complete 
shipping  instructions  must  be  furnished  within  30 
da)S  of  notification  of  award.  Further  particulars 
and  information  may  be  obtained  upon  application 
to  the  Office.  Chief  of  Engineers,  Room  2706, 
Mii'iilions  Building,  Washington,  D.  C. 


Itmm  £    103 

30-POUND  A.  S.  C.  E.  RAII 26  FT.  LENGTHS- 
DRILLED 

Approximatclr  1.101  groaa  tona.  no  ar<'ra«,ni-< 

Location : 

Kr»my.   N    J 


/(•m  £   104 

25-POUND  A.  S.  C.  E.  RAIL— UNDRILLED 

A|iprt>\tni»trly   '.J  P4A   ffTo«a  tonn.    Imrtha  of   M.    10    and    i'l    ft 

Nu  aMTMorira.     Mails  of   "abrll  diacard"  alcal. 

J.oration  : 

105  rroaa  tona  at  Norfolk.  Va. 

1  A7I    aroaa  tona  at  Kearny.   N.  J. 

T  iTD«a  t<.na  at  Port  Newark.  N.  J. 

41<  croM  lona  at  New  Cumbrrland.   Pa.    (near   llarrtatrarf). 
r'4  (TOM  lona  at  Phlladrlphla.  Pa.   fill  SI.  and  OrFcon  A**.l 


NOTE:     Ilemt  E-102  and  E-104  were  purchawed  for  use  ai  trench  supports  and  for  other 

military  construction   purposes. 
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War  Department 


CORPS  OF  ENGINEERS 

Railroad  &  Construction  Material 


PRACK  ACCESSORIES 


/fern  £   lOS 


RE-RAILERS 

Total   quantity.    3.200. 

Location: 

1.248  at   Kearny.   N.  J. 

1.925  at  Schenectady.  N.  Y. 


Uem  £  106 


SPLICE  BARS 

(For  80  lb.  A.R.A.  Type  "B"  Rail) 
Weight  per  pair  about  48  IbB. 
Total  quantity.   88.900  pairs. 

Location: 

84.407  pairs  at  Norfolk.  Va. 

1.955  pairs  at  Port  Newark.  N.  J. 

538   pairs   at   Schenectady.   N.  Y. 


Item  E  107 


SPLICE   BARS 

(For  67.53  lb.  Russian  Rail) 
Weight  per  pair  about  49  lbs. 
Total  quantity.  28.728  pairs. 

Location: 
Keamy,  N.  J. 


Item  E  108 


SPLICE  BARS 

(For  50  lb.  A.3.C.E.  Rail) 

Weight  per  p.iir  about  26  lb. 

Total  quantity.   3.600  pairs. 

Location : 

Port    Newark.    N.  J. 


Item  E   109 

TRACK  BOLTS  AND  NUTS 


Item  E  112 

TIE  PLATES  (6%  in.  x  10  in.) 

(For  80  lb.  A.R.A.  Tyi>e  "B"  Rail) 
Total  quantity,   75.560   pieces. 

Location: 

41.124  pieces  at  Norfolk,  Va. 

33  890  pieces  at  Keamy.  N.  J. 

546  pieces  at  Slst  and  Oregon   Ave..  Philadelphia.  Pa. 


Item  E  113 


RAIL  BRACES 

(For  80  lb.  A.R.A.  Type  "B"   Rail) 

Total  quaiitity.   152.988. 

Location: 

86.208  Braces  at  Norfolk.  Va. 

27.320  Braces  at  Kearny.  N.  J. 

.•19.460  liiaics  at  Chicago.  HI. 


Item  E  114 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in.  GAUGE) 

(80  lb.  A.R.A.  Type  "B"  Rail) 

Angles  of  45.    60.    75.    and  90   degrees. 

Total  quantity.  32. 

Location : 

2-00  degree  at  Kearny,  N.  J. 

10-75;   10-60:   10-45:  deg.  at  Norfolk.  Va. 


%    in. 


(For  80   lb.   A.H  .\     Tyiic   "B"   Rail) 

Total  quantity.   4.020   Kegs    (200  lb.  each) 

Location: 

3.182   Kegs   at   Norfolk.    Va. 

54(i    Kcg»    at    Kearny.    N.   J. 

:ut\     Kt'Ks    at    Ni-w    Cumberland.    Pa. 


Item  E  110 

TRACK   BOLTS   AND   NUTS 

(For   07.53    lb.    Russian    Kail) 

Total  quantity.  745  boxes  (180  lb.  each) 

Location: 

303  Boxes  at  2l9t  and  Oregon   Ave..   Philadelphia.  Pa. 

442  Boxes  at  U.  S.  Arsenal.  Pittsburgh.  Pa. 


Item  E   111 


TRACK  SPIKES   (%   in  x  5  in.) 

(For   40    lb.   A.S.C.E.   Rail) 

Total  quantity.  626  Kegs   (200  lb.  each) 

Locatio7i: 

Keamy.  N.  J. 


Item  E   lis 

RAILROAD   CROSSINGS    (4   ft.   8^    in. 

GAUGE) 

(80  lb.  A.R.A.  Type  "B"  Rail) 

Angles  of  46.  60  and  75  degrees. 

Total  quantity,  48. 

Location: 

16-45   degree   at    Kearny.    N.   J. 

20-75:  12-tiO  degrees  at  Norfolk.  Va. 

Item  E  116 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in. 

GAUGE) 

(80   lb.    A.R.A.  Type   "B"   Rail) 

Angles  of  45.  60  and  !)0  degrees. 

Total  quantity.  20. 

Location : 

!1  60:  3  45  degree  at  Kearny.  N.  J. 
8-!IO   degree   at    Norfolk.    Va. 

Item  E  117 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in. 

GAUGE) 

(117.53  lb.  Russian  Rail) 

Angles  of  30.  45.  60.  75.  and  90  degrees 
Total  quantity.  40. 

Location: 

Kearny.   N.  J. 

The  War  Department,  Corps  of  Engineers,  is  also 
offering  for  Sale  Locomotive  Cranes  of  leading  makes. 
Information  about  these  cranes  may  be  obtained  from 
Office  of  Chief  of  Engineers,  Room  2706  Munitions 
Buildinir,   W,i":hint;tnn,    D.   C 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  oi  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Ar<*l) leii<*   Srr\U-r   A    Appuraluit 
OxweUl  Atflyleiie  Co. 

AdvrHUinii,  Strrrt  Car 

Collier,   Inc..   Barron  G. 

Air    Rerelvrm 

IllfrenwU-Kjliid  Co. 

.\lr  Aftrrcoolrr* 

IntrrsollRand  Co. 

.\lr  Rn-tlflm 

Hnlilfii    It   Whitr.   Ilir. 

.\mit  tn  ■ 

Wralon   Rleel  InstrumenI  Co. 

Anehora,  Gnx 

Chance  Co..    The 
Elwirii-  8«"rvi<^  Supplies  Co. 
Holtlcn  *  While.  Inc. 
JohnS'Manville  Co.,   H.  W. 
Ohio    Braiw  Co. 
Wrxlinirhouse   Elep.   *   M.   Co. 

.\«h  Htontcr  Tanlu.  Caat   Iron 

Green  Enrlneerinr  Company 

Antomobll*  and  Rnne* 
Brill  Co..  The  J    G. 

.Axle  8toslKhtenen> 
Columbia  M.  W.  *  If. 


Co. 


I.  Co. 


.\>le«.  Car  Wheel 

Betnis  Car  Tni<*k   Co. 
Brill  Co     The  J    O. 
Standard  Steel  Work*  Co. 
SI     Louii  Car  Co. 
Taylor  Blectric  Truck  Co. 
We«tin»hou«e  Eleo.  *.M.  Co. 

Ilahbllt    Metal 

AJax   Metal   Co 
Mnre-Jonen  B.   &  M.  Co. 

Itabbiltlnr    n^tleen 

Coliimhi.i   .M    W    *  M    T.  Co. 
Radceii  and   Rull4*nii 

Electric  Service  Stippliefl  Co. 

lnt«mation.il     Recl^ter    Co..    The 
Itankem  A  Brokem 

CnnI    St    Iron    National    Bank 
Ratterlea.    Dry 

Johna  Mimlrille  Co.   H.   W, 
Halterlea,  Morace 

Electric  Storare  Battery  Co. 

Bearinsa  and  Bearlnc  Metal* 
AJax  Metal  Co 
Bemi*  Car  Tnirk  Co 
Cnlnmhfa  M.  W.  *  M.  I    Co. 

EnrcU.i  Co 

Of-neral    Electric   Co. 

More  .I..M.-.   liriiu  It  Metal  Co. 

81      I  '         Co 

Tin  Truck  Co. 

W.-  Klec    «  M.  Co. 

Rearlnca.  Center  and  Roller  Hide 
Hiililcn  A  White    Inc 
Slncki   Co..   A. 

Bell*  and  <!•■»(* 

Brill  Co  .  The  J.  O 

Columbia  M.  W    *  M     1.  Co. 

Electric   Service  Supplie*  Co. 

St.    Txuiii   Car  Co. 
BMider      t:.'; 

Nil  .nd  Co. 

W;.  ,     Co 

Zei ;uT  A..   Suimly  Co. 


I.  Co. 
Co. 


*  MfK.  Co. 

I.  Co. 


Co. 


Bahcnck   A  Wilcox  Co. 
Bailer   Cleanlnr   CAatponnd* 

John«  Manville   Co      II     W 
B«ller  Co*erlne* 

J.ihn.  Manville   Co      II     W 
Boiler  Tube* 

N.iltotial   Tube   Co. 
Band  Te«ter* 

American  Steel  A  Wi'e  C'* 

Rail  Weldlnx  A   BondlnC  Co. 
Bawdlim   A^parala* 

American  Ste^-l  A  Wire  Co. 

Slectrtc      Railway      ImfiroTMDeiit 
Co 

Wectric   Servfce  Supplle*  Oo. 

Ohio   nra*«  Co 

Oxwel*!    Acetylene    Co, 

Rail  WrMinr  A  Rondinc  Ce. 
Band*.   Ball 

Ameri«-«n    Steel    A    Wire   Co 

Electric  Railway  Trnprvivemenl  Co. 

El~lr,,      U.r>„e    Supplie*    CO. 

f»<"  -:/•  Co 

!'■<  Co.  B    W. 

nh 

Bid  U-.  l,l,„(  A  Botullnr  0(1. 
We«tlnibou*e  Elec     A   M    Co. 
Barin*  TfM»l*.  Cwe  WbWt 
JJilea.Bcn---  *  '•    -   *    fo. 


Bnu-ketM  aiiil   K  niH»  .Viiii)«,    (fM-c   ;Ubu 
I'uleii,   Tien,   I'ust*.   Kle.) 
American    HridKe   Co. 
BatcH    Kxpandfil   Steel    Truss  Co. 
Creaghead   En?.   Co. 
Elwtric    Railway    Eqtiiimient   Co. 
Elei*lrie    Service    Supplies    Co. 
Hubbard  A  Co. 
Lindaley  Bros.  Co. 
Ohio  Brass  Co. 

Brake   .AilJuHtern 

Holdii.  &  White.  Inc. 

National    Railway   Appliance  Co. 

WeHlinrhouw  Traction    Brake  Co. 

Brake  Shoes 

Amer.   Brake  Shoe  A  Fdry 

BarlK>ur-Sto<>kwell  Co. 

Bemis  Car  Truck  Co. 

Brill  Co.,  The  J.  G. 

Columbia  M.  W.  A  M 

St.  Louis  Car  Co. 

Taylor   Electric  Truck 

Wheel  Trulnx  Brake  Shoe  Co. 
Brake*.    Brake    System*    and    Brake 
Part* 

AlliH-ClialmerB  Mfr.  Co. 

Bemi*  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Br    WestinirhoUKe  Elec. 

Columbia  M.   W.  A  M. 

Geiicral    Electric  Co. 

Holder!   A   White.   Inc. 

National   Brake  Co. 

Safety  Car  Devices  Co. 

St.  I.«uis  Car  Co. 

Taylor   Electric  Truc'k 

WestinirhoUBe  Traction   Brake  Co, 
Briek*.  Fire 

Green    Emcineerinr  Co. 
Bridces  A  Balldinc* 

Anieric.'in    Bridge   Co. 
Broom*.   Track.  Steel   or   Rattan 

Zelnickcr.    Walter   A      Supply   Cn 
Inc. 
Bra*he*.  Carbon 

General    Electric  Co. 

Jeandron     W.  J. 

Morif.Tn   Crucible  Co 

T'nitf<l   State*  nraphlte  Co. 

Wi'«lin«rhoii»e  Elec.  A  M.  Co. 
BniHhes.   (imphlte 

rriitc.1    Sl.-ite*   Graphite   Co. 
Bra*h   Holder* 

Atidcrfton    Mfc.   Co..   A 

Columbia  M.  W.   AM 

Eureka   Co. 
Bonker*.   Coal 

American    Bridre  Co. 

BnehlnK* 

Ive«  Co  .   The   H.   B. 

Ba*liin(>.  Ca*e  Hardeocd  A 
Mancanese 
B«*mi*   Car   Tnick    Co. 
Boahlnx*.  (iraphlle  A  Wooden 

Bound    Brook    Oille**    Bearinx  Co 
Cable*.      (Hee  Wire*  and  Cable*) 
Calrulatlnx    Machine* 

Monroe  C.ilculatlnr  Machine  Co. 
Carbon   Bruahe*.      <See   Bru*be«, 

Carbon ) 
Car       Kqnipment.  (For       Fender*. 

Heater*.   Rrxiiiler*.   Wheel*,  etc. 
See   thu»e   lieHdinx*) 

Car  Trimminx*.  <For  Ciirteln*. 
KeKl«ter«,  DfMtr*,  Seat*.  He. 
See   tho*e    headlnx*! 

Car   i-anel  HafHy  Nwllebe* 
Wr«(inxhou*e    Elec.    A    Mir. 

Cmn.   Daaip 

Dillerential    Car   Co. 


A  J.  M. 

I.  Co. 


Co. 


I  Car*.     Faacenxer.    Frelxhl.     Rvpre**. 
Hr. 

Amrri.-fin  Cnr  Co 
T-    '■  ' r, 

a   c 

•    Ml*    Co. 
Appnan#'e  Cn 


Klc<t{i>    Kwuicntent  Co 

Car.  Seir-rrap*ll*d 

Br.  WsaUncbaaa*  Bier   AMI* 

(waMMsm      Beasa«      CaasaaanHHi 


t'iUtiiiKfi.   (iray    Iron   uud   Atevi 
American   Bridge  Co. 
tk^nis  Car  Trui-k  Co. 
Columbia  .M.  W.  A  M.  I.  Co. 
Stajidard  Steel  Works  Co, 
St.   Louis  Car  Co. 

Castinxa,  .Malleable  and  Brass 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemi«   Car   Truck   Co. 
Columbia   M.   W.    A  M     I    Co. 
St.   Louis  Car  Co. 

Catcher*  and    Retrievers.      Trolley 

Electric    Service    Supplied    Co. 
Holden    A   White.    In<'. 
Ohio    Bras*  Co. 
Woo<l   Co..   Cha».    X. 

CelllDK.   Car 

,        PantaMite   Co. 
Circuit  Breaker* 
'       Cutter   Elr-ctrlcal  A  Mix.  Co..  The 
General    Ele<'lric  Co. 
Weatinxhouse  Elec.  A  Mix.  Co. 
Clamps    and    Connector*    for    Wire* 
and  Cables 
Anderoon  Mfr.  Co..   A.  A  J.  M. 
Electric    Railway    Equipment    Co. 
Electric  Service  Supplie*  Co. 
Eureka   Co. 
(Jeneral   Electric  Co. 
Hubbard  A  Co. 
Klein    A   Son*.    Matthia* 
Ohio    Bras*   Co, 

Westinxhouoe   Elei-.    A   Mf».  Co. 

Clenner*   and   Heraper*   Track — (Se^ 

I  hIho  Snow-Plow*.  Kweetiers  and 

Broom*) 
I        Brill    Co      The   J.    G. 
I       Ohio   Bra**  Co. 
i  CluKters  and   Socket* 
'        General    Electric  Co. 
Coal   and    .\*h    fTandlini — i  See    c<in- 
veylnx  and  HoUtlnx  Machinery) 
Coll  Bandlnx  and  Wlndinx   Mneblne* 
Columbia    M     W.    A   M     I    Co. 
Electric   Scrvic*'   SuiMdie.*   Co. 
Coll*.    .Armature    and    Field 
Cleveland    Armature    Work* 
Columbia   M     W     A    M     I     Co. 
DAW   Fii«.'  Co 
i        General    Kli-clric  Co, 

IndelM-iident   L.-ini(>  A  Wire  Co. 
Kinx-Cnil    Mfx.   Co, 
B«me  Wire  Co. 
We*tinxhou*e   Elec     A   M.   Co. 
Coll..   <  t  :■  -    ,„rt   Kleklnr 

K  •  c    Silltplie*    Co, 

(.■  ic   Co 

W. Kli-.-     A    M.  Co. 

Coln-Counllnx    Machine* 

Kler-tric    Scrvli-<-    Supplie*   Co. 
International    Rcrl*ler  Co,.   The 
JobnKon    Fare   B<ix   Co, 
'  Comelonx 

nu*h    Electric  Co, 
Commutator   Slotter* 

Electric  Service  Sup|>lie*  Oo, 
iieneral    Kl''*'tric   Co 
We«tinxhoux-  Elec    A  Mfr    Co, 
Ommatator    Tmlnx    lle%'lces 

General    Electric   Co, 
Coromntator*  or  Part* 

Cameron    Eln-trical    Mfc.   Co. 
land  Armature  Works 
"        M.  W.  A   M     I.  Co. 
Co. 
Klectrie  Co. 

.   __;    M((    Co. 

WaattiKbouse  Klec.  A  Mfc.  Co. 

■Cawi...--   -       \ir 

I       A!  Mix    Co 

r>  iisUc   Tool   Co 

'  ic  Co 

I   Co 
Trac     B.    Co 


Rami  Oo. 


Cai 


X.. 


A  lax   Metal  Co 

Aiiderann  Mix,  Cn     A    A  J    M. 

OolunMs  M    W    A  M    I    Co 

Kinha  Co 

■UKi  Jonea  Brass   A  MetsI  Cn 


Co. 

A  Ml(.  Co. 

"Minll  FItltacs 

.    l.>,--,cn     r^-.-r.     Mf».    Cl». 

Hill  >  1  round 

J.  Co     n,  W 

St.. ;irxround  Cfible  Co. 


t.oiitrullerH    or    I'.irti* 

Alli.s  (li  iliii.  r~     Mix,    Co, 
Hr    \V..i:,_ii  .  ,-.■  Eleiv  AMIx.Co. 
Colunili  f   .\1     w.    A  M.  I.  Co. 
Eureka    Co. 
General    Electric  Co. 
John*  .Manville  Co..  H.  W. 
RU9M-11   Mfr.  Co. 
WcMiiichnuse   Elec.  A  Mfr.  Co. 

Controller    Rerulator* 

Electric   Ser\-ice  Supplies  Co. 

Conlrolllnx  Systems 
General    Electric    Co. 
WiMtinxhouM-  Elec.  A  Mfr.  Co. 

Ciinverter*.   Rotary 

AlllB'Chalmer*   Mfr.  Co. 
funeral    Electric  Co. 
WenlinxhouM'   Elec.  A  Mir.  Co. 

Conveyors,   Be4t 

Portable   Machinery  Co. 
'  Conveyor*.  Coal  A   Ash 

Grven   Enx.  Co. 

Portable   Machinery'   (^. 
Cfinveyors.    Portable 

Portable    Machinery   Co, 
Conieyinx    and    Molstlnx    .Machinery 

American    Bridre    Co. 

Columbia  M.  W.  A  M.  I.  Co. 

tin-en    Enirrx.   Co. 
Copper  Wire 

An.'iconila  Co|>l**'r   Mininx  Co. 
Cterd.   Bell.   Tralle>.    Rexister.  rte. 

Brill    Co..   The  J.   G. 

Electric    Service    Supplies   Co. 

International    Reclster   Co,    The 

Roeblinx*  Son*  Co,,   John   A. 

Samson    Conlaxe    Works 
Cord  Connector*  and   Coupler* 

Electric   Servic**   Suiiplie*  Co. 

Samnon    Cordare   Work* 

Wood  Co..  Cha*    N. 
Cuuitlers.  Vmr 

Brill  Co..  The  J    G. 

Ohio   Bras*  Co 

Van    Dom   Coupler  Oo. 

Wetitinxhouse   Tra«*.   B.  Co. 
f>ane« 

Alii*  Chalmers    Mix     Co 

Nile*  Ilcment  P<ind   Co 

Toledo    Bridxe    A    Crane    O       The 

Cmwollnx.      (See  Wood   Pre- 

*ervatlve*> 
Oo**  .\rm*.      <Se*  Brarkels) 
C>«i«Mlnx    Fonndatlon* 

International   Stc^l    Tie  Co 
Ousslnx    sixnaU.       |See   .>Mxnal*, 

Cru**inx ) 
CrUMber*.    Rock 

Allls-Chalmer*   Mfc    Co. 
Crtissinx*.    Track.       tSee    Track. 

S|>erbll     Vtork) 
Culvert* 

Canton   Culvert    A   Silo  Co 
Curtain*  and  Curtain   FUtnre* 

Brill   Co     The  J    G 

Electric  Service   Supplie*  Co. 

I*antaNole  Co. 
Calool* 

Chicac"   Fu*e  Mix.  Co 
Cnttlnx    .\pparala*,    Ox>*,%cetjlme 

Ox  weld    Acetylene  Co 

Dvwlfrs'  Maehlaerr 
Archer    A    Baldwin 

ricv.-l  in.l    Ami.ilure   Wk*, 
i>*it  Co 

c  Co  .  Oeo    M. 

M  o  IS   Co. 

A  Co     Inc 
•^iiiM^ly    Co,.    Inc.. 
■-......    .\ 

Deralllnx   Device*.      I  See  alao   Track 
Work) 
Cleveland  Fror  A  Cm*«inx  Co. 
DsaltaaUati  Bteaa 
~  Cbltimbia  IT  w   A  M    I   Co 
Creadhsad  Inc.  On 
Blwtne  Berrire  Sain>lle<  Cn, 


Wmtinrhotiaa  Blae.  A  Ml(.  Oa. 

'•nifaller  Ftacsr* 
Rurvka  Co. 
BnsM-ll  Mfr.  Co. 


Wi*li  Serrtea  P    Bdward 
Bar*.   lAtbe 

William*  A  On..  J.  H. 

H.,,  -     ft  ,,  T  ,-!---    11.--,  ',  ,-. 

iinx   Co. 
Inc. 

nmmn,  Asbeala* 

John*  Manville  Co     H    W 
Bawr*  and   Door   FIttare* 

Brill  Cci     The  J    O 
General    Electric    Cn. 
11,1^    *    Kill<orn    Corp. 
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'LE  CARBONE' 
CARBON  BRUSHES 


iiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiii>«      ariitiiiniriMniitriniiiiTiiniiiMUiiiiitniMiihiiiiiriiiiiiiiiiiiirriiiiiiriiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiriiiiiuiitiiiiiriiiiiiininiiiiiiiiiiiii^ 

Model  280  I 

Triple*Rans:e        = 
Volt-Ammeter      = 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton  Street 
New  York  City 


I        Pittaburg  Office  1 
i     636  Wabash  Building 


Canadian  Distributors: 

Lyman   Tube    &  Supply   Co.*   Ltd. 

Montreal  ard  Toronto 


XillMiMiiiiniiitiirMiniiiiiutiitiiiiitriMiiiiiiiiiiiiiiiiiiiiiiiMiiiittiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiB 
^MiiiiilniiiuihiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiliiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilillliliiiiiiiliiiiiniiliiiilllliiiiiliiriillliilltmilMllKiinr 


A  Dependable  Outlet 

for 


Enamel 
Magnet  Wire 


For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired  results. 
When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 


Independent  Lamp  &  Wire  Co.,  Inc. 


OFFKKS: 
1737   llroadway.  New   York 


FACTORIES:       ' 
York.  Pa.,  and  Weehawken,  N.  J. 


Electrical  Indicating  Instruments 

are  unquaUfledly  superior  in  eoilstructioii.  accuracy  and  serv- 
ice to  any  ottier  instruments  designed  for  tlie  same  puri):ises 
Weston  models  include  complete  Swilclilward  and  Poil- 
able  Groups,  for  service  on  .\.('.  or  D.C.  circuits,  and 
also  many  instruments  designed  for  special  purposes.  There 
is  a  Weslon  model  for  every  electrical  measurement  need. 
In  writing  for  catalogs  or  bulletins,  please  specify  the 
field    that    interests    you. 

WESTON     ELECTRICAL     INSTRUMENT     CO. 
21    Weston   Ave.,  Newark,   N.  J. 

Brancti  Ofttces  in  the  larger  Cities. 


I       I 


4tlllllHI|l|imillll)HlllimillimillllllllHIIHIIIIIHIIIIHIIIIinilMIHIIIMIIIIIUIMIIIItltllllilM<llMMI1IIMIIinillllltl|l|lllllllllirilllllUH' 

^i|iiliiiiiiiiiiiii[|||iiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiit(iiiiiiiiiiimiiiiMiiiiiiiiiiii!tiiiMiiiiitiiiiiiiiiiiiiiiiiiMii;iii]^ 


Be  Independent 
of  Coil  Trouble 


use 


iirMiiiiiiiMiiinitiiiiiitriiiiiiiiiiiiiiiiiiiiiiiiriiiiirrriiiiiiiiitiiiiriiiitriiiiiiirrMtiiiiiitiiiiiriitiiiiiiiiiimuiiiiimitiiiiiiiir 


SALAMANDER  | 

Pure  Asbestos  | 

During    the    rush    hours    when    your    motors  P 

are    greatly    overloaded    and    become    exces-  1 

sively    hot    you    need    not    have    any    fear    of  i 

burnouts     if     the     coils     are     insulated     with  1 

Salamander     Pure     Asbestos.        It     will     not  S 

burn  no  matter  how  hot  it  gets.  | 

Send    us   your   burnout    coils   and    let    us    re-  1 

wind   them    for   you.       We   are   in   a    position  1 

to    rush    work,    thereby    helping    you    out    of  1 

your    difficulties.  1 

Independent  Lamp  &  Wire  Co.,  Inc.  | 

j                          OFFICES:                                             FACTORIES:  I 

j        1737  Broadway,  New  Y'ork         York,  Pa.,  and  Weehawken,  N.  J.  1 

'9111 iiiiifliidiiHiiiiiiiiniiimiiiiiiinniiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiniiiiiiiiiiniMiiiiiiiiniiin^ 
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Doors,  Foldini   VMtlbule 

National    Pueumatlc   Co..    Iiic. 

Draft   Blnlnfc.      (Sec  Conplcn) 

DrllU.  Roth 

InienoU-Rand  Co. 

Drilla,  Track 

American  Steel  j>  Wire  Co. 

Cblcaco  Pneumatic  Tool  Co. 

Electric  Service   Supplies  Co. 

Niles-Bement-Poad  Co 

Ohio  Bras*  Co. 
Drlnklnx  Cnpc.   Sanltwr   Paper 

Individual  Drinfcintr  Cup  Co..  Inc. 
Dr'Tc,  Sand 

Electric  Service  Sqpplie*  Co. 

Zelnicker  Supplr  Co..   Walter  A„ 
Inc. 
EleHrical  WIrca  aixl  Cable* 

RocttUnc'c  Son*  Co..  J.  A. 

Engineers.     ConsuftluK,     Contru«-tlnK 
anil  Oneratlnc 

Ar'hbold  Bradv    Jo. 
Amo'ii    Co..    The 

Clarli   Manacnaent   Corp..    B.    W. 
Hrum  *  Co..  A.  L. 
r'pustel.   Robert  M. 
Ford.    Bacon   ft   RaTis 
Hoist.    E-— leliardt   W. 
Jacobs    \.  Co.,  J.  L. 
Republic    Rnrine^rs.    Inc. 
Richer.   Albert  8. 
Bobinaon  *  Co..  Dwictat  P. 
Sanderson   It  Porter 
Sarrent  *  Lundy 
Soofleld    Bnrineerinr   Co. 
Stone   *   Webater 
Wells.    Gardner   F. 
Wbilc  Cmnp.inles.  The  J.  Q. 
Woodman.'"^     Sc     Davidson     Bncl- 
neerinr  Co. 

Knrines.  Oas  and  Oil 
Allls-Chalmers  Mfir.  Co. 
Inceraoll-Rand  Co. 
WeMinihouse  Eleo.  A  Mfr.  Co. 

Knglnee.  Steam 

Allls-Chalmers  Mfr    Co. 

Westlnrhouse  Elec.  *  Mtt.  Co. 
Fare  Boxes 

Brill  Co..  The  J.  (3. 

Cleveland  Fare  Box  Co. 

Johnson    Fare  Box   Co, 

Kational    Railwav   Appliance  Co. 

Ohmer  Fare  Reclster  Co. 
Feoeea,    Woven    Wire    and    Fence 
Poets 

American  Steel  A  Wire  Co. 
Fender*  and  Wheel  Onards 

Brill  Co..  The  J.  O. 

Cleveland  Fare  Box  Co 

Consolidated   Car   Fender   Co. 

Electric  Serv*'^  Supplies  Co. 

Star    Brass   Works. 

Flhre  an4  Fibre  Tnblnr 

Jnhns-Manville  Co..   H    w 
Westlnrhonse  Elec    *  Mfr.  Co. 

Field   Cells.      (flee  Celle) 

PMcrs.  Water 

Bealfe  A  Sons  Co..  Wm.   B. 

Fire  KxilnffiilshInK  Annaratns 
Caetle  Inc.    James  M. 
Jobna-Msnvllle  Co..   H    W 

Fire  Fmollnr  Materials 

Jrihn«  Manrille   Co..    H.   W. 
Floodllaht* 

Elecuio  Service  Supplies  Co. 
•  FloerhHi  Cempoeltlon 

American    Mason    Safety    Thread 
Co  _^ 

Johna-Manville  Co  .  H.  w. 
FleoHnr.  Oratlmr 

Irvinr  Iron  Was. 
Foralngs 

CoinmbU    Machine    Wks.     A    M 
Oo. 

■nraks  Ob. 

Standard  Sl««1  Works  Co 

Williams   A   Co     J     II 
Fra«s,   Track.      (See   Track   Wark) 
^^rnaeea*      (nee  Bsekerai 
Fsaee  and  Face  Basse 

rhicaro  Fuse  Mfr.  0> 

ColrnnMa  M    W    A  M.  I.  Co. 

P.    A    W     Fnse   Cn. 

0»-.or»l    Klectrtc  0». 

Jnhn«  Manrille  Co  .   H,    W 

We«<lnrhnnse  Bleo.  A  Mfr.  Oo 

WIIHams  A  Co..  J.  H. 
Fasca,  Bellllakle 

rnlnmMa  M.  W.  A  M.  T.  Co. 

Oeneral  Blertrto  Oo. 
Fuse  Besnavevs 

Rush    Kleetrle   Oo. 
nam.  on  and  Water 

Ohio  Rnu*  On. 
Oai«e«a 

.tnhns  Manvllle  Co  .  H.  W 

Power  SperiaNv  Co. 

WMttaCkoaaa  Traction  Brake  Oa 

""<li»al  faactric  Co. 
Oaa  Fmdaeers 

We«tlnrhnnse  Bleix  A  Mfc  Oo. 

rlalee    r«r 

Brill   To 


WHAT  AND  WHERE  TO  BUY 


Ciihioibli.  M  W.  V  A.  I.  Oo. 
Kleclric  .s..vlce  bupoliea  Co. 
•'•'eslin^li'.oae  Klee.   U  MTg.  Co. 

Oeart   Mi.tJ  PtnlouK 

Ucni.--  Car  I'ruell  Co. 
OooOlLla   M.    W.    &   .M.   1.   Co. 
K.--,-iric  Service  Supplies  Co. 
•  eneral   Electric  Co. 
.s;i:'.'>iial  iiailway  Appliance  Co. 
Nuttall  Co..  R.  D. 
Tool  Siccl  Gear  A  Pinion  Co. 

(ieneratlnK  Seta,  Gas-Klectric 

General  Electric  Co. 


AIIiS'C|>a^er8   Mfr.    Co. 
EnKliah   Electric   Co..    Ltd. 
Owicral   Elcctrii'  Ck). 
,  Wt'fttlhrhovist!  Eletr.    A   Milt.  Co. 

Uonts.       (See   Bells  and   Oaatn) 
Graphite 

Morcan  Crucible  Co. 
Urates.  Chain    . 

Green  Enc.  &>. 
Greases.      (See    Lnbricants) 
Grinders   and    (irtiidlnit    iSupplies 

Metal    A   Thermit   Corp. 

Railway  Track  work  Co. 
Urlndlnx   Blacks   and    Wheels 

Riiilway  Track  work  Co. 
Guards,    Cattle 

American    Bridre    (^. 
Guards,   Trolley 

Electric  Service  Supplies  Co. 

Ohio    Bras*   Co. 
Harps,    Trolley 

Anderson  M.  Co..  A.  A  J.  M. 

Bayonet  Trolley    Harp  Co. 

Electric  Service  Supplies  Co. 

Hetuler  Trolley  A  Mfr.  Co. 

More-Jones  B.  A  M.  (X>. 

Nuttall  Co..  B.  D. 

Star  Braa*  Works 
HeadllahU 

Ele<'tn<'  Service  Supplies  Co. 

General   Electric  Co. 

Ohio  Brass  Co. 

St.   Louis  Car  Co. 
Headllnlni 

Psntasote  (>>. 
Heaters,  Car    (Kleeirle) 

Consolidated  Car  Heatini  (>>. 

(;old  Car  Heatlnr  A  Ufhtlnc  Co. 

Holden  A  White.  Inc. 

National    Railway    Appliance   Co. 

Smith  Heater  Co..  Peter 
Heaters,  Car,  Rat  Air  and  Water 

Cooper   Heater  Co. 

Holden  A  White.  Inc. 

Smith   Heater  Co..  Peter 
Heaters,  Car  (Stove) 

Ele-tric  Service  SunpUe*  Oo. 

Holden    A    While.    Inc. 

Smith  Healer  Co..  Peter 
HolsU  and  LlfU 

Oilumhia  M.  W.   A  M.  I.  Co. 

Ford'(7haln  Block  Co. 

Nlles-Bement-Pond  Co. 

Toledo   Bridce  A  Crane  Co..   The 

Yale  A  Towne  Mfr    Co. 
Rose 

lnr(T»r*tl  Rand  Co, 
Hose,  Rrldas* 

Ohio   Brass  Co. 
Rase,  Pacvaullc  •   Fire 

Johns-Msnrllle  Co  .   H     W 


The  J    O 


OTjjs-s 


tleel   Work.  r.. 


HydrTiif-    ^i 

'■  ■  ry 

Alli 

Mir    Co 

Kll. 

lid  Co. 

Wal-M.  .-, 

>i   Co. 

bMaeetlea 

tiectrt'-tl  T~t(nr  Lab's 
Iwstriiii  >i>*arlii«. 


Re 

Oe. 

W. 

W,   -T 


ic  Devtoea  Oe. 
Co. 

Co  .  n,  w 

:!.><■    A  Mfr    Co. 
Ifi«lrumenl    Co, 


Johus-Manvilk)  Co..  H.  W. 

Mitchell-Rand  Mt(.  Co. 

Okonite  Co..  The 

U.  8,   Rubber  Co. 

WestinEhouse  Elec.   A  Mfg.  Cu. 
li;salators.      (See  also  Line 
Material) 

Anderson  M.  Co..  A.  A  J.  M. 

Creacbead   Engineerinc   Co. 

Drew  Electric  A  Mfg.  Co. 

Electric    Railway    Baulpment   Co. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Johns-Manvllle  Co..  H.  W. 

Macallen  Co..  The 

Ohio   Brass  Co. 

We«tinghouse  Elec.  A  Mlg.  Co. 
Insolator   Pins 

Ele<'trte  Service  Supplies  Co. 

Hubbard    A  Co. 
Inventions    Developed    A    Perfected 

I'eters   A   Co..   G.   D. 
Jacks.         (Mec    also    Cranes.    Hoists 
and  Lifts) 

Brill  Co..  The  J.  O. 

Buckeye  Jack  Mfg.  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

National  Ry.   Appliance  (^. 

Templeton,    Kcnly  Co..    Ltd. 

Watson-Stilhnan  Co. 

JoInU,   Rail 

Zelnicker   Supply   Company,    inc.. 
Walter  A. 
Jonrnal   Bozea 

Bemis  Car  Truck  Co. 

Brill    Co..   J.   O. 
Junction   Boxes 

Johns-Manville  Co  .    H.   W. 

Standard   Underground   Cable  0>. 
l,4U>oratorlrs 

Electric  Textlng  Lab's 
Ijunp  Guards  and  Fixtures 

Anderson  M,  Co..   A.  A  J.   M. 

Electric  Service  Supplies  O. 

Oeneral  Electric  CJo. 

Westlnghotue  Elec.  A  Mfg.  Co. 
laaipa,  Are  aad  Incandescent.     (See 
■bo  ReadUalita) 

AndHMn  mTCo,,   A.  A  J.   M. 

Oeneral  Electric  Co. 

WeoUnghouse  Ele<>.  A  Mfr.  Co. 
Lamps,  Signal  and  Marker 

Ohio  Brass  &>. 
Lathe  Attaehmeata 

Williams  A  Co..  J.  H, 
Lathes,  Car  Wheel 

Nilea-Bement-Pood  Co. 
Ughllng  Begolators,  Car 

Holden   A   White.   Inc. 
Lightning  Pralcctlon 

Ander«>n  M.  Co..  A.  A  J.  M. 

nectrio  Service  Suppllea  Co. 

Oeoenl  Rlectric  Co. 

Ohio  Brass  Co. 

Westlnghouse  Blee.  A  M(g,  Co. 
Una  Material.      (Bee  also  Brackets. 
Insnlalovs,   Wires,   etc.) 

AiidcrHiMi    M     Co..   A.   A  J.   M. 

Ar.  hl«.li1    llrady   Co. 

r>. I-,.     The 

>  ■'     W.  A  M.  I.  Co. 

<  I'ng.    Oo. 

!■  A  Mfr    Co. 

y  :'ment  Co. 


:  I, 


Oo. 


iBsBlatIng  Cloth,  Paper  aad  Tape 

An*-h'>r    W,*l,Mnr    Co 

(»eli.--'      ^■<      --ir-    Co. 

Hni..  r„ 

Jnh'  Co     11    W 

Ok lie 

StarwUril    rti<l4>rrround   Cable  Co 
IT     S     RiiMw    Co 
Westlnrhniiu<  Klec.    *  Mfr.  Cn. 

laealallnr  Machinery 

Amerlcna     Tnsutaling     Mac^lncrF 
Co 
ipsnlrtlMi.      'Her  also  Palnia) 
Anderwn  M    Cn      A     A  J    M. 
»>rew    Kleclrlc   Ar    Mfr.   Co 
Klerlric     Rv      K<l"'Pmetit     Co 
Rle*Hrtc    Hrrrlre    .anppllea    0> 
Oeneral    Klertric   Co 
noldrn  A  While    tnc 


Kiir«-Krt    1  '> 
(Jeoeral    Electric  (Jo. 
Holileii    *    White.    Inc. 
Hilbhartl   A   Cn 
Johns  Manrille  Co     H    W 
Macallen    Co      The 
MoreJnne*    B     A    M     Co 
Ohio    Ilra»"   Co 

Wr«linshoii~-    Elec     A    Mfr.    Co. 
Leaders.  Wavon.  Trnrk  ar  Cnr 
Pnriahle   Machinery  Oo. 

Laeemellte*.  Flisirli 

ftp. 11      f'..  TLn       t         Q 

Co 
^'  1   Mfr    Oo. 

u  A  Mfr    Co 

Lahrleallnr  Rnrlncers 
Oalens  SImnt   Oil  Co 
Texas  0> .   The 
nnlveraal  I.ubrtcsllnr  Cn 

l^mbsr.      (See  Pnles,  'Hes.  rie.) 

Lahrieaats.  nil  and 
Dome,   H.-rrmwT  Oo, 
OalsaaSlrTisI  oil  Co 


UMWsa 


Liibricallnr    Co 

"VjlllKilTr'M    W    A  M    I  Oo 
Wtna-llemenl  Pood  Co 
Watson  Slillmsn  0> 

Marhlne  Wark 

roinmWs   M    W.  A  M     I    Co 
Holden   A   White.   Inc 


.Mats 

J.ihns  Manrille  Co  .    H.    W       , 

Meters,  Car,  Watl-Hour 

Economy    Elwtric   licvices  Co. 
.Meters.       (Sec    Instruments) 

Electric    Service    Supplies   Co. 

.Mica 

Cronkbite  Co..   Inc.,  The  * 

Macallen  Co..  The 
.Mirrors  for  Motormcn 

Drew    Elec.    A   Mfg.    Co. 
Mutormen's   Scats 

Electric  Service  Supplies  Co. 

Wood  Co..  Chas.  N. 
.Motors.   Kleetrlr 

Alli>  ' Mllt.   Co. 

Br    ■  ■  ~c  Elec.  A  Mfg.  Co. 

Entl  (!o..  Ltd. 

(Jem:-.    ...      :.  .i    (^. 

WestluKhuUBt:  Elec.  A  Mlg.  Co. 
Motor  and  (ientraior  Sets 

General  Electric  Co. 
Nuts  and    Bolts 

AllinChalmera   Mfg.   Co. 

Barbour-Stockwell    <Jo. 

Bemis  Car  Truck  (^. 

Oilumbia  M.  W.  A  M.  I.  Co. 

Hubbard  A  Co, 
Ohmmeters 

Weston  Elec'l  Instrument  Co 
Oils.       (See    Lobrleanls) 
Oxy-.\ee(yleoe.       (See    Cultins     .%p- 
Itaratus.   Oxy-Acctylcnr  I 

Packing 

Johns-Manville  Co      H.    W 

Power   Specially  Co. 

U.   S.    Rubber  Co. 

Wcstinrhouix'  Traction    Brake  Co. 
Packing   Rings  

Johns-Manville  Co..   H.    W 
PaInU   and    Varnishes    (Insulating) 

Holden  A  White.  lni\ 

Johns  Manville  Co  .    H.    W 

Mitchell  Riind    Mfr.   Co 
Paints    and    Varnishes.    Preservative 

Johns  Man\ille  Co..   H.    W 
Paints  and  Varnishes  for  Woodwork 

National    Ry.    Appliance  Co. 
Paving   Material  _^_   ^ 

American  Brake  Shoe  A  Fdry.  Co 
PIrknps,  Trolley   Wire 

Elc<-irlc   Service   SnppUea  Oo. 

Ohi<i    Brass  (>>. 
Pinion   Pulley* 

Columbia  M.  W.  A  M    I    (^. 

Electric   Serrtce  Supplies  Co. 

Onoral  Electric  Oo. 

Wood  Co..  tniaa.  N. 
Pbiloaa.  (Bee  Gears) 
Pins,  Case  Hardened,  Wood  and  Iran 

Bemis  Car  Truck  Co. 

Electric   Service   Supplies  Oo. 

Ohio   Brass   Oo.  ^     _ 

Westlnghouse  Traction  Brake  Oo. 


"??a 


rational   Tube  Co. 
Pine   Fillings 

Power    Spc-ialty    Co 
Standard   Steel    Works  Oo. 
Watson-Stillmnn    Co 
Westinrhnuse  Traction   Brake  Co. 
Planers.       (Sec    Machine    Tools) 

Pliers.  Insulated 

Eli^lric   Scrri.-e  Supplies  OO. 
Pnenmatir  Tools 

Inrcrsoll  Rand  Oo. 
Pole    Belnforelac 

Hubbard    A    (%. 
Poles.  Metal  Street 

Rate*    Exnan.lW    Slecl    Truss    Co. 

Electric    Railway    Kqulpment    Co. 

Hubbard  A  Co. 

Pale  Sleeves 

Drew   Elec    A    Mfg.   Co, 
Poles.    Ties.    PosU.    Ptilns    snd 
l.nmber 
Camev   A  Co.    B    J 
Lindsley   Bros    Co. 
Pare  A  Hill  Co. 
Southern  Cypress  Mfrs    A««n 
Pales  and   T\f.   Treated 
I.lndsler    Bros     Co. 
Pare    A    Hill    Co 
Pales.    TrollcT  .    .    „ 

Aniler~in   Mfr.  Co.     A     A  J.  M. 
II  ,v  1,.  t   Tmllev  R*n>  Oo. 

^    M     W    A   M.   I.   Oo 
•^frrin^  Supplies  Oo, 
Tube   Co 

,.,, 'ii      R.    D, 

Poles.   Tnbnisr  Steel 

Electric    B.illwav    Bonlpment   Co. 
NstinnsI  Tube  0>. 

Palhenda     _       

Okonite   rin      'n» 

Poar-  n,  .    ,  .  • 

A  •  Recorder  c 

F-  ■•■rices  Co. 

Nation  il    liMilwiv    Appliance    r.< 

Prfvaare  Beralalar* 
o»-ner"l   Electric  Oo. 
Ohio   Brass  Oo.  ...       .« 

Westinrhnuse    Rlee.    A    Mfr    Co 

Famos 

»lii.rhaim"»«  Mfr  Oo 
Schniic  A  Koerilnr  <5o. 
Watson  Slillmsn    Cn. 
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!JNIMIIMIIIIIIIIUIIIUIIIlllirMMniMriMllltrUIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllllMllllltlllllllllllllllllllllllltltlllIIUMIIItlllllllK>£ 

I                 AJAX  BULL  BABBITT  | 

I  The  purest  virgin  metals  in  •  i    rect  formula  alloyed  by  the  I 

I  highly  perfected  Ajax  proces;    viable  us  to  guarantee  that  for  | 

I  general  purposes  Ajax  Bull  Babbitt  will  wear  longer  and  run  I 

I  cooler  than  Genuine,  othe'  tin  base  or  leaa   base  babbitts,  i 

I               THE  AJAX  METAL  COMPANY  I 

I                                                            EttablUhed  1880  I 

I                    Main  Office  &  Works:  Philadelphia,  Pa.  | 

I                        Southern  Plant:  Biriiingham,  Ala.  | 


riiilHtiiiiiMiiniiiiiiirMll<irriiiiiiriiMiitiiiiiiHrilMniriiii:iiiitiiiiiiiiiiiiiiHiiiitt,iiiiitiiiiittiiiiiitiiiiiMiiiiiitiiiiiiitiiii[iiiiiiiiiiiiiiiiio 

a "I" I Ill iinii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiiiiiiiiiiiii iiiiiiiiiiiiiiiMiimiiiiiiiiiiii i iii iiiiii^ 

i  B.  A.  Regeman.  Jr.,  Preildmt;  Charlu  C.  Cutl*,  rint  Tlo-Pmldant :  i 
s  rred.  C.  J.  Dai:.  Secretary:  Uaiold  A.  Befeman.  Vice-President  and  Traai-  H 
=         urer;    W.   C.  Llnciiln.   Knglneer.  = 


National  Railway  Appliance  Co.  | 

50  Rant  4'^nfl  St.,  NEW  YORK  CITT  | 

Heseman-rastle   Corporation,    Chlcaso  I 

National  Railway  AppUanc*  Co.,  Waihlngton,  D.   C.  i 

RAILWAY  SUPPLIES  | 

Nelllng  Axiinta  /or  TnnI  Steel  Oeara  and   rintonfi.  Anderaon  Black  I 

Adjnatera,     Oeneaco     I'alut     Olla,     Clspp     Fire     Realating     Paint,  i 

Dnnham   Hopper  Door  Devire,  Feaalble   Drop  Brake  StaiT,  Anitlo-  | 

Amerlran   Varnlah    Pnlnls.    Rnamela.   Snrfacer  and  Shop   Cleaner.  I 

Johnaon    Fare  Itoxea.   I'errr   Side   RenrlnKa,   Miller   Tnillrr   Shoe*.  | 

llartman    Centering  Centre   IMntea,   One   Man    Keroaene    FDmueea.  = 

Rronomy      Power     Baring      Metera,    Jewel     Street    Cor     Heatera,  = 

H.   Si   W.   El«<:trle   Ileatera.   Oarland    Ventllntora,   National    Sufrt)  | 

(nr   Eqalpmrnt   Company 'a  One  Man   Cara.   Pitt  Bandera.  i 

illllllMIIHMIIIIIHtlllllllllllllllllfMlllllMIIHIItllllllllllHIIIIIII Illlllt IMIIIIIIIIIIIIIIIIIIIIKIIIIIIIIIIIIM tlllllllllllllllllR       !<IIIIIIIIIIIIIIMIIMIilllMllllllllillllllllllUltlllllHlllllllllillllUlllilHtlllllHIIIIUIIIIIlll!!lllllllllllllllllllllirillll!HllllllltllllltlllllllHlll' 


iiiiitiiiiiuiiiimiiiuiiiiiiiiiiiiiiiuiitiiuiiiiiiiiiiiiimtiiiiiiitiiiiiiiuiiiiiiiiiiiiimiiiiiuiiiiiiuiiiiiiuitimuiiiiiiiiiiiiiiiiiiiiiiiiimiiiK 

Now  the 
ONE-MAN   SAFETY   CAR 

has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2| 

inches  wheel  treads;  for  narrow 

heads. 
Pattern  No.  D-87,  2|  inches  to  3 

inches  wheel   treads;    for  wide 

heads. 
AnduseSolidEndPlateBrakeheads 

for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 
332  S.  Michigan  Ave.,  Chicago     Chattanooga,  Tenn. 
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runrhtnt,   TIrkrt 

Boiiiwy  VehslaKf  Tmil   Co. 
Intrrnational    Rrgistpr    Co      Th« 
Wood   Co..    Chun     N 

ronrhlnK    Mttchtnery 

Wiil-Miti-Stillman    Co. 

FurinrrB.    FriMi   Walrr 

S>-iii(<-  *  Soil"  Co,.  Wtll.   B 

Ki.U. 

FoaUir  *  0»..  !<,  B. 

KmM  (irlniirni.      (t*re  tirindm) 

KulUa)     Safrtx    Swilrhn 

Wc*tlnithon».>    Ell".-.   *   Mrir.  Co. 

Roll    n>ldlne.         (!Sn-    Brulnic    and  : 
Mrldinc   rromifw*) 

Rail*,    Brisjrinx  ! 

Fo»ler   &   Co..    L.    B. 
Zdnic-ker.    Walter   A      Suppt.v  Co.. 
In<*. 

Kattaii 

Brill   Co  .    The   J.   G.  | 

Elei'tnc    StTvu-e    Suiiplit-!*  Co.          i 

Halp  it  Kilbiirn  Coro.  1 

McGuirH-Cumminirs    Mfg.  Co.          i 

KerordfTH,   Power   Savins 

Arthur     Powfr    Savinc     Rreorder 
Co. 

Rt^kntm  and   Flllintii 
Brill  Co..  The  J.  O. 
Eleclrtc   Service   Supplies  Co. 
Tntpmational    Reciatcr   Co..    The 
OhitMT  Fare  Re^ster  Co. 
Rooke    Automalii*    R<'ri!*ler  Co. 

Relnforrement,    Conrrete 

.\mfrioan    Stn'l    &   Wire   Co 

K«-palr  .Shop   .\|iplianrr«.       (S<"*   al»o 
Coll   BandiiK   and    Mliidliii:    Ma- 
rhlnen) 
Columbia  M     W    k  M.   1.  Co. 
Elertric   8€»rvii*e  Supplied  Co. 

Kmtlr   Work.      (Nee  aiao  ('ail>) 

Clevfland    Armalure    Work^ 
Columbia    M     W     «   M     I.   Co. 
(5«meral    Ele*-tri("   Co. 
Ind<'iH*n<Jpnl   T>amp  Wire  Co. 
KiiirColl    Mt«     Co. 
WeftttiiKhouM!  Elec.  A  Mfff.  Co. 

Replaeen.  Car 

Columbia  M.  W    *  M.  I.  Co. 

Klwlri*-    Senrii-e    Supplien    Co. 
Re«liitanre,  Orld 

Columbia  M    W.  «  M     I.  Co. 

RetiUtanee,    Wire   and   Tab« 

(Jprn-ral    Elr.ln<'  Co. 
Wt^llnehouw    Eleo    *   Mf».    'o. 

Krlrie\eri»,    Trolley.       See    Calehers 
and   RefrleverH.  Trolley) 

Rheoalaln 

'fptHTal    Klf-tric  Co. 
Wf«iinirhoii"»'   KIw.   *    Mf»    Co. 

Rooflnic.    Building 

John*  Manvllle  Co..   II.   W. 

RoolSns,  Car 

Johi»  MaiiTllle  Co      H     W 
Pantawolc  Co. 

Rubber   Mperlalllea   of   all    Klnda 
IT     »     Rublwr   Co. 


1.  G. 
.re    tlox    Ctt 
W     *   M.    I     Co 

!••«•  Supplier   Cn. 

tille,    llM* 

Co 


WHAT  AND  WHERE  TO  BUY 


Hiicnal    Syi>tem»,    Blurk  ' 

Eloclrii-    Servife    Supplies  Co. 
Naihoil   Signal  Co..    Inc. 

Union   Swil<h   &   Sienal   Co. 
U.  S.  Ele<-lric  Signal  Co. 
Wood  Co..   Chas.    N. 
Hlcnal    Systems,    HitEhway     CronKinn 
Naihod    Siimal    Co..    Iniv 
r     S     Elwlric   Signal   Co 

Slack   .\dju«ler».      (See  Brake 
.4dJu8terK ) 

.Sleet    Wheels   and   fullers 

Anderson   Mtic    Co  .   A.   &  J.   M. 

Bayonet  Trolley  Harp  Co. 

Columbia   M.   W.   &  M.  I.  Co. 

Drew    Eleitrie    *    Mflf.   Co. 

Klotrie     Railway    Equipment    Co. 

Holden   &   White.   Ine. 

More-Jones  Brass  tc  Metal  Co. 

Nuttall  Co..   B.   D. 
8now-PloN«s,    Sweepera    luid    Brooms 

Brill    Co..    The   J.    G. 

Columbia  M.  W.  *  M.  I    Co. 

Colisoliilat<-<l    Car    Fender    Co. 

MfOuireCumminirs   Mfir     Co 

Soldering  and  Brailnu  .Vpiiaratus. 
(See  Weldlni  rroee«»e»  and 
.\l>I>arulnH> 

.Hpred  Indlrators 
JohnnManWIle  Co. 

Spike* 

Ameriean    Steel    It 

Spllclnc   i^onipounds 
Johns-Manville  Co. 
IT.    S.   Rubber  Co. 
Westinirhouse    Eloe 


H.   W. 
Wire  Co. 


Teleiihonen  and   Parts  I 

Elet'trir    Ser\-iee    SuppUei*    Co.  , 

TeMlntc,    Commercial    and    Klectrical 

Ele<-'1   Teiitinif    Laborat(»riea  : 

Terminals.    Cable 

Staiutard  Under^ound  Cable  Co.    j 

TeslinK  InHtrumenlii.  (See  Instru* 
inrnts,  Klectrical  Measurlnic. 
TestlUK.  etc.) 

Thermostats 

Consolidated  Car  Healinic  Co.  I 

Gold  Car   Heatinic  *  Liirhtintr  Co.  i 
Holden    4    White.    In.-. 
Railway    Utility  Co. 
Smith    Heater  Co..    Petir 

Thread-Cuttlnic    Tools 
Williams  &  Co     J.   H. 

Ticket  ('hui>i>ers  and   Destroyers 

Elctrie   Service   Supplies   Co. 

Ties.    Mechanical 

Dayton  Mechanical  Tie  Co. 

Ties  and   Tie   Rods.  Steel 

Ameri.-an    BHdife   Co. 
Bart)OurSto<-kwell    Co. 
International    Steel    Tie   Co. 

Ties,  U'ood  Cross, 
Posts,  etc. } 

To<d  Holders 
Williams    & 


H.   W. 
&  Mfir.   Co. 
(See   ClumiM   and 


81     l.nui*  Car  Co 

mull    Plitnres,   Car  I 

Brill   Co     The  1     i;  I 

XMh  MKal.  Car  Hludow 
Hale   Ji    Kllburn  C^in> 

Aera^ers,  Track.      (Hee  Cleaners  and 
Scrapers.    Track)  ) 

Hcrew    Holes  I 

Stiiie  Sirrw  Holes  c  ■■ 


1 ~ 1' 

St.    i.riiiia   Car   Co 


NpllclnK   Sleeves, 
<'onnect«rs) 

S|>rlnKS.  <'ar  and  Truck 

Ameri.-an    Sti^el    &   Wire  Co. 
Bemis   Car   Truck   Co. 
Brill    Co.     The  J     O 
Staiidanl   Steel   Works  Co. 
Taylor    Ele<-trie    Truck    Co. 

Sprinklers.   Track   and   Road 

Brill   Co  .    The  J.   G. 
M<-«uirpCummln»s  Mtt.  Co. 
St.  Louis  Car  0». 

Steps.  Car  ^  _ 

Ameri.'an  Mason  Safety  Tread  Co. 
IrviiK   Iron   Works 
I'niveraal   Safely  Tnsad  Co. 

Steps,   Ladder  and   Stair    (non. 
silpplnsl 

Irvlnr   Iron  Wks 

Steps.   Safely 

IrrlnK  Iron   Wks. 

Stokers.   Mechanical 
Hat>.-o<-k    *    Wilcox 
Grcf-n    Eiirrr     Co. 
W<-«tinKhousc    Kle... 

Slorac     Batteries. 
Sloratrl 

Strand 

R<>cblln»-.    S.iii"    «', 


Co. 

*  Mir.  Co. 
(See  BatUrles, 

.      .1      A. 


Straps,     Car.     Sanitary 

lloMni    It    White      In.' 

Structural   Iron.       (See  Brldacsl 
Subway   (iratlni 


uhway   (iratlni 

Irvinir    Iriui    wks. 


Superheaters 

HsNiM-k    *    Wilcox    Co 
UiK-oroolivc  SuiM-rheatcr  Co 
Power   Bperlaltr  Co 


Trucks.   Car 

Bemis    Car    Truck    Co.       , 
Brill    Co  .   The  J.   G. 
Mt-GuireCuiuminits    Mte.  Co. 
St.    Louis    Car    Co 
Taylor   Ele<tri.-   Tni.-k  Co. 

TubInK,    Sted 

National    Tube    Co. 

Turbines,    Steam 

Allis  Chalmers     .M(it     <3o. 
General    Elw-tric    Co. 
Terry    St.-am    Turbine  Co. 
Wesiiiitrhouse   Elec.   *   Mf«.  Co. 

Turbines,  Water 

Allis  Chalmers    Mfr.    Co. 

Turnstiles 

IVrey   M(|f.  Co.     In.-. 

Vacuum    Impretcnallon 
.\llisChalmers    Mfir.    Co. 

Valves 

Ohio    Brass  Co. 
Sehutte  &  Koertine  Co. 
WestinirhoHBc  Traction   Brake  lo 

Varnishes.       (See    Paints,    etc.) 

Vendlnc    Machines,    Drinklnx    Cup 

Individual    DnnlliiiB   Cup   Co..  In.- 

Ventilators.   Car 

BHll  Co      The  J.  G. 
Holilen   *   White.    Inc. 
1        National   Railway   Appliani-c  Co. 
Railway    Utility    Co. 
St.  Louis  Car  Co. 


>lses.    Pipe 

Williams   &  <>> 


(Sec  Poles,  Tics, 


Voltmeters, 


J.    H. 
(See    Instrumenls> 


Co..    J.    H. 


Tools.   Linemen's 

Bush    EIe.-tri.' 


Co. 


Tools.   Track    and    Miseellansous 
American    Steel    &    Wire    Co. 
Chicaifo  Pneumatic  Tool  Co. 
Columbia    M.    W.    &   M.    I.  Co. 
Elc'trie    Service    SupplitT*    Co. 
Hubbard   &   Co. 
Johns  Mainille  Co..   H.   W. 
Railway    Track-work   Co. 

Tools.    Thread    Cutting 
Williams  ft  Co.,  J.   H. 

Ie«e,        (See     CultlnK 


Torches,     .\cety 
.\pparatus) 

Tuwers  and  Transmission  Structures 

Amen. -an    Bridire   Co. 
An-bboldllrady    (^. 
Bates    Expanded   Stei-I    Truss   Co. 
Wesluiirhouso    Eliv.    &    Mfc.    Co. 


Trs.k 


.|.i-.lal    Work 

•  kwcll    Co. 


It  Crossinc  Co. 


I  M     {^.  ft  M.  I.  Co. 

N.w    Yc.rk   .Switch  ft  Crossing  CTo. 
RamaiHi  Iron  Works 
St.  I-<iui«  Krog  ft  Switch  Co. 

Tnansfer  Tables 

AmiTu-an    Bridire   Co, 
An-hbol.l    Kra4ly   Co. 

Tramrers.      (See  Tickets) 
An-hbold  Brady    Co. 

Transfer  Issuing   Maehhtes 

Ohmcr   Fare   R4-iflster  Co. 

Tr. .-'••'■••"- 

"  («.    Co. 

.'  ft  Mfg.  Co. 

Treads.   Safety.  Stair.  Car  Step 
Amcrl.-aii  Mason  Safety  Tread  Co. 
(Tnlversal    Safety   Tread   Co. 


Waste   Saturation   System 

Mllwauk.-c  ThiiUs   Wks. 

Water    Softening    and    I'urlfyliig 
Systems 
Scaife   ft  Sons  (>>..   Wm.   B. 

Wattmeters 

Wesioii    Elec'l  Instrument  Co. 

Welded    Rail    Joints 

Rail  Wel.liii«  ft  Bonding  Co. 

Welding     Processes     and     .\piwratus 
Ble«-tri<-    Railway    Improvement 

Cn. 
General    El^^-^rl.-   Co 
Metal    ft   Thermit   Corp. 
National  Ry    Apiiliance  Co. 
Oxwelil   Aii'tylenc  Co 
Rail   Wi-ldill»  *   Bonding  (^ 
Westilirhouse    Elc.    ft    Mfg.    Co. 

Welders.  Portable  Kleclric 

EIn-tric     Railway     Impnivemcnt 
1  Co 

I         Rail   Wel.lllig  ft   Hoiidlnc  Co 

Wheel    Guards.       (See    Fenders    and 
Wheel  Guards) 

1    Wheel    Grinders  .       _^ 

Wheel   Truing   Brake  Shoe  Co. 

Wheel    Presses.       (Se»   Machine 
Tools) 

W-heels.   Car.  Cast   iron 

Assn     Mfgrs.    Chlllc.1    Car    Wheels 
Bemis    Car    Tnnk    Co 

Wheels.    Car,    Steel    and    Sleel    TIra* 

llemls    Car    Tnl.-k    Co 
Slan.lnni    St>-«'l    Works   Co 


A     ft  J.  M. 

rn    Co. 
■      1     Co 

Ml      Co. 

Co. 


Trolley  Bases 

A. if. 


Swreners.  Hnaar. 
Sweapers  and 


Hand    Rattlpmenl 

Archer    ft     Bsldwln 
ricTclsn.l   Armsture  Wv. 
r»sier   r.,      I,     It 

' "-  ..-.,-  c..  - 

'"o 


Inc 

rn      In 


(See   Snow    Plows, 
Broi*nis  I 


Switrh  Rases 

Chl.-ugo    Fuse    Mfg.    Cn. 

Switch   Stands 

Rsmnp..    Iron    Works 

Switches.   Track.       (See   Track 
Special    Work) 

I   Swltehes    and    Switchboards 
1         Alii*  Cbnlmcrs    Mil    Co 

A..,' "•-     '■-       A     ft   J 

F.l,  Idles  Co. 


•hades.    Veallkale 
"-  "   '"o  ,   The  J 


.rd    ft   Co 


Amis4%al>i««rs    Mff 


ft   Mfg.  Co 


Weston    Klec'l    Instnimenl    Co. 

Taaipers.    Tie 

Ingersfill  Ratid    Co 


Mfr    Co..  A.  *  J.  M. 
Supidles    Co. 

I  -.1 
Inc 

ft    MeUl   Co. 

L  .11  way    Appliance    Co 
R     I) 


Tt  ■  '     ' ' icving 

A     ft  J.    M 
-supplies    Co. 
Co. 
Inc 
.    ft   Metal   Co. 
.V,    Appliance    Co 
R     D. 
C^p. 

Trolleys   and    Trsllley    Systems 
Konl  Chain   Bloi-k   Co 

Trolley    shoes 

llolileo    ft    White     Inc. 
Miller  Trolley  Shoo  Co 


Trnlirt    H  heels. 
iS-ollej  1 


(Sea    Wheels. 


-lartlnf 

r.ir    TIc.iling   Co 
•  •  Co 
far 


Tank. 

(;. 

M 
Talics 


,1   Coal   IHarags 

-ln«    Co 
..ks    Wks 


11  ; 


.1  if.th*.       (See    Insulating 
I  loth.    Ps|»er    and    Tai>e) 


•icci   ft   Wire  Co 
'  -tppcr  Mining  Co 

:,... .Sons  Co..   John    A 

Home    Wire   Co. 


M  heels,   Trolirt 

Amli*rson   Mrs,   C.i 

II,,,,,.,.,,    ■r,,.il..v     11.1 

Ci.  ■      ■ 

Kl' 
El, 

G.  'ic    Co, 

j„i  .    Co     H,   W 

Mor.- .1. ■...,.    i<    ft   M.  Co. 

I         Nuttall    Co  .    R     D 

I         Star    Brass    Works 

i    Whistles,    Air 

General     Electric    Co. 

Ohio    Brass    Co. 

Wcstlnghotise  Tranlon  Brake  < 

Wire   Rope 

Ameri.-an   Steel   ft    Wire  Co. 
Rncbllng's  Sons  0>..  John  A 

,    Wire*  and   CaMea 

Aluminum   Co    of    America 
American    Klc- I   Works 
I  Amertcnn    Steel    ft    Wire   CO. 

I        At' '  ■   ■■ '    «"■"'»  C.. 

C. 
I' 

,1    Wir.    ft   r.ibleCo. 
Ibc 
MS   Co..    John    A. 

V  i.rcroiitnl   Cable   Co. 

w  Kl«s-     ft    Mfg    Co. 

W  readies 

Willisms  A  Co..  J,  H, 

Wood   rieasrratlTes 
Llnisleg    Bros     Co 

Woodwarklng    Machinery 
Allis Chslmers    Mfg     Co. 
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Jusl  one  example  of  what 
'McGrdAV-HilF^is  doing 


McGraw-Hill  Publications  form  so  inherent  a 
part  of  the  life  of  the  producing  engineer  and  execu- 
tive that  he  has  come  to  take  them  for  granted- — 
like  his  breakfast,  his  pencil  or  his  slide  rule.  His 
engineering  publication  serves  him,  through  its  edi- 
torial and  advertising  pages,  with  up-to-the-minute 
news  on  materials  and  methods ;  and  it  provides  that 
mental  stimulus  that  makes  him  keep  on  learning. 
His  technical  journal  gives  him  a  rock  of  authority 
on  which  to  build  his  opinions  in  industry. 

And  here  is  an  example  of  this  essential  service 
to  engineers,  an  example  from  the  life  of  the 
Americtai  Machinist — "the  journal  with  a  foreign- 
service  chevron,'  but  typical  of  the  spirit  which 
animates  all  the  eleven  McGraw-Hill  Publications: 

"When  the  war  struck  Europe  in  1914."  said 
an  enKineer  who  had  made  a  special  .stud.v  of  tlie 
problem,  "the  engineering  organization.^  of  their 
automobile  factories  were  disrupted  ovei-  night.  In 
addition  to  the  loss  of  their  men  of  militarv  age 
the.v  were  faced  with  the  problem  of  transforming 
their   output   from   motor  cars    to   war   products." 

That  Ahuriran  Mnchinist  was  of  great  value  in 
the  readjustment  to  war  work  of  tills  and  other  me- 
chanical fields  Is  evidenced  b.v  a  few  of  the  letters 
whidi.  In  even  those  desperate  days,  its  European 
writers    took    time    to   send. 

Sunbeam  Motor  Car  Co..  Ltd.  (Wolverhampton ) 
— We  have  found  American  Machinist  ver.v  helpful, 
particularly  of  late,  as  the  Ulu.strations  and  matter 
given  therein  regarding  tjie  best  means  of  tooling 
up  and  producing  all  kinds  of  munitions  have  been 
excellent.  We  feel  that  it  is  a  book  which  .should  be 
read  b.v  all  officials  controlling  engineering  estab- 
lishments. 

Fabbrlcia  de  Automoblli  Lancia  &  Co..  (Turin)  — 
"We  can  amply  testify  that  the  American  Machinist 
is  a  practical,  helpful  and  splendid  review,  greatly 
helping  and  teaching  how  to  save  time  and  simplify 
the  work,  and  thei-efore  Inc^reasing  tiie  production 
of  the  material  we  are  now  constructing  for  our 
govi'i-nment." 

National  Shell  Factory,  (Dublin) — "Your  articles 
on  the  manufacture  of  munitions  have  been  of  great 
service  and  many  of  the  ideas  have  been  embodied 
in  the  systems  at  this  factory.  Your  advertise- 
ments keep  one  posted  In  all  improvements  In 
modei-n    inachnu-    pr-actlce  " 

Michelin  et  Cie  (Clermont-Ferrand) — "All  your 
articles    on    the   manufacture    of   munitions    are    of 


for  engineers 

enormous  interest  to  us,  and  are  read  by  tlie  em- 
ployees of  our  dlffeT<nit  technical  services." 

Ing.  Ercole  Vahi  (Milan) — "The  articles  which 
v,'Grc  treating  with  the  utmost  competency  and  care 
about  the  manufacture  of  ordnance  and  munitions 
havi'  allowed  us  to  give  the  most  useful  advice  to 
our  clients  working  in  that  line." 

Britisli  Thomp.son  Houston  Co.,  Ltd.  (Rugby)  — 
in  discussing  the  value  of  the  American  Machin- 
ist's editorial  and  advei'tising  pages  at  that  time, 
states  that  their  copies  are  read  bv  'all  the  works 
managing  staff  and  others  to  an  aiiproxlmate  total 
of  l.jO   people. 

Lancaster  Motor  Co..  Ltd.  (Birmingham) — "Con- 
cerning the  direct  application  of  articles  in  Amer- 
ican Machinint  we  are  engaged  exclusively  on  the 
design  and  manufacture  of  aircraft  engines  and 
articles  appearing  on  this  are  of  most  Interest  to 
us." 

And  the  .1  nicrit/in  Mfichinitt  did  the  saine  for 
Aiiierinin  shops  when  their  turn  came.  When  the 
war  ended  it  showed  them  how  to  return  promptly 
and  profitably  to  their  normal  industries. 

The  II  McGraw-Hill 


McGraw-Hill  Co.,  Inc. 

Tenth  Avenue  at  36th  Street 
New  York,  N.  '^", 
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Engineering  k   Mining  Journal 
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Electrical   World 

Journal  of  Electricity 

Electrical    Merchandising 
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Arnold   Co..    The 40 
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UNIVERSAL  ANTI^LIP  TREADS 

cars  and  station  steps. 

Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 
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The  Trouble  Chasers 

NEVER  looking  for  trouble  but  very- 
much  on  the  job  whenever,  wher- 
ever needed ! 


Oxweld  is  the  trouble  chaser  of  in- 
dustry. 

There  are  Oxweld  Sales  Service  Cen- 
ters in  more  than  50  large  cities.  This 
great  organization  opens  up  to  you  a 
treasure  house  of  oxwelding  produc- 
tion data,  ready  for  instant  application 
to  your  problem  in  your  plant. 

A  request  from  you  will  bring  an 
Oxweld  Engineer  to  your  door  in  a 
hurry — ready  to  tackle  your  production 
problem  and  to  solve  it. 

Write,  wire  or  telephone  to  any  of 

the  addresses  below   for   immediate 

attention  from  the  nearest 

Service  Center. 


>-\ 
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OXWELD   ACETYLENE   COMPANY 

Newark,  N.  J.  Chicago  Los  Angeles 

World's  Largest  Maker  of  Equipment  for  Oxwelding 
and  Cutting  Metals 
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When  Time  Means  Most 


The  Peter  Witt  Car; 

With  its  extra-wide  entrance  and  exit  door 
openings  and  with  the  conductor  located  on 
forward  side  of  the  center  door,  facilitates 
quick  loading  and  unloading  of  passengers 
and  with  the  collection  of  fares  on  the  *'pay-as- 
you-pass"  system  eliminates  delays  during 
heavy  traffic  periods,  when  time  means  most. 

THE  J.  G.  BRILL  C0MP/4NY 

*'       Phitadelphia,  Pa.       * 
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AMERICAN  CAR  CO,.  St.Loui8.Mo. 
G.C.KUHLMAN  CAR  COMClevelandOhio. 
WASON  MANFG.CO.,  Sprin^eld,  Mass. 
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Adequate  Service 

A  car  service  adequately  meeting  the 
demand  of  the  general  public  for  trans- 
portation is  possible  with  Birney  Safety 
Cars. 

Economies  in  power,  operating  and 
maintenance  expenses  permit  the  opera- 
tion of  a  sufficient  number  of  cars  to  give 
more  frequent  service  at  less  total  ex- 
pense and  which  at  the  same  time  proves 
so  attractive  to  the  public  that  earnings 
are  increased. 

Write  for  detailed  information  on  what  the 
Birney  Safety  Car  has  accomplished  on 
many  properties.     It  is  ready  for  mailing. 


THE!  G.  BRILL  C0MP4NY 

■  Philadelphia,  Pa.       ^■~™»«--- 


AMERICAN  CAR  CO.,  St. Louis. Mo. 
G.C.KUHLMAN  CARCO.,Cleveland,0hio. 
WASON  MANFG.CO.,  Springfield,  Mass. 
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The  Standard  Controller 
for  Safety  Cars 


When  considering  the  purchase  of 
light-weight,  compact,  really  efficient 
controllers,  a  process  of  elimination 
generally  takes  placf^,  and  it  always 
sifts  down  to  the  "old  reliable"  K-63. 

This  controller,  representing  the 
result  of  26  years'  progressive  devel- 
opment, has  proven  every  claim  made 
for  it — and  this  statement  is  amply 
substantiated  by  the  thousands  that 
are  shipped  annually. 


Controller 
Assembly  Department 


35-4U 


Electric 


General  Office 
Schcncciatlv,  NA' 


r%  ir\'^T    Sales  Ofl 
Ci  1 1  y     all  large 


Sales  Offices  in 
cities 
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1 56  Bonds  per  day  with  the 

ERICO 

Portable  Rail  Bonding  Apparatus 

That's  the  record  made  with  the  Erico  on  the  Cleveland, 
Southwestern  and  Columbus  Railway. 

One  rail  bonded  with  our  standard  E-T  5'4-in.  4/0  bond  at 
every  joint  with  an  occasional  replacement  on  the  other  rail. 
Only  three  men  on  the  job — one  to  operate  the  grinder,  take  up 
crossing  planks,  etc. — two  to  do  the  actual  bonding. 

And  156  bonds  per  day  of  8'/2  hours.  A  remarkable  record, 
surely,  but  not  an  unusual  one  with  the  Erico. 
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First-Class  High-Speed  Service 

Provided  by  the  Very  Best  Interurban  Equipment 
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An  Efficient  AirStrainer 
willadd years  to  the  Life 
of  an  Air  Compressor. 


Excluding  dirt  from  the 
Air  Compressor  makes 
Perfect  Lubrication 
Possible. 


Efficiency  and  Longevity 


are  put  into  the  Air  Compressor  by  the  new 
Westinghouse  8 -Inch  Air  Suction  Strainer.  Its 
unusually  large  screening  area  permits  intake  air 
to  pass  so  gently  through  it  that  all  dirt  and  grit 
are  deposited  in  the  strainer  and  only  clean  air 
reaches  the  smoothly  machined  cylinder  walls 
and  delicately  fitted  piston  packing  rings  of  the 
compressor. 


Air  Brake  Building  Our  Butinesa  For  a  Lifetime 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  MaM. 
Chicago,  III. 
Ck>lunibus,  O 


Denver,  C^ol. 
Houston,  Tex. 
Los  Angeles,  Cal. 


Mexico  City 
New  York,  N.  Y. 
Pittsburgh.  Pa. 


San  Francisco 
Seattle,  Wash. 
St.  Louis,  Mo. 
St.  Paul,  Minn. 


March  13,  1920 


Electric    Railway    Journal 


W^stinghouse 


Insulating  Material 

Developed — By  Our  Research  Engineers — For  Our 

Use  and  Yoiirs 

The  insulating  materials  we  offer  you  are  identiceil  with  those  entering  into 
the  manufacture  of  our  own  products. 

Our  extensive  use  of  such  materials  has  proved  of  inestimable  value  to  us  in 
determining  the  compositions  which  form  the  best  insulation  for  each  individual 
requirement. 

Since  we  entered  into  the  manufacture  of  elec- 
trical equipment  over  30  years  ago,  the  develop- 
ment of  our  insulating  materials  has  been  one 
of  the  chief  duties  of  our  research  engineers. 


The   use   of    these    materials    insures   continuity 
of  service  and  therefore  lower  maintenance  costs. 


Aslifor  lompteU  descripUoe 
Catalogue  5-/4 


This  photograph 
shows  some  o^ our 
insulating  compounds 
prepared  for  shipping. 
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JACKSON  FINDS 

There's  Wisdom  in  the  Use  of  Safety  Cars 

Early  in  June,  1919,  the  Jackson  Railway  &  I.ight  Company,  Jackson,  Tenn.,  began  genuine 
Safety  Car  operation.  Hardly  a  month  had  elapsed  before  we  received  the  following  letter  from  the 
delighted  user: 

Jackwn  Railwat  k  Light  Company 
Mr.  C.  P.  Cass,  President,  Jackson,  Tenn.,  July  25,  1919. 

Safety  Car  Devices  Company, 

Boatmen's  Bank  Building,  St.  Louii,  Mo. 

My  Dear  Mr.  Cass: 

So  far  our  new  Safety  Cars  have  been  very  satisfactory   indeed.     They   are  very  popular 
with  the  public  and  our  men,  and  we  have  had  no  objection  from  the  city  officials. 

Wc  have  been  able  to  spttd  up  our  ichtdulet,  and  there  is  no  doubi  of  the  fact  that  the 
cars  have  inrr eased  earninfi. 

Very  truly  yours, 

(Signed)     JOHN  WISDOM.  General  Superintendent. 

Note  the  portions  of  Mr.  Wisdom's  letter  that  we  have  taken  the  liberty  of  italicizing.  It's  won- 
derful how  all  the  fancied  objections  to  Safety  Car  operation  vanish  into  thin  air  when  operation  actually 
begins.  And  at  Jackson,  Tenn.,  it  is  the  car  operators  themselves  who  are  most  pleased  because  they 
had  never  used  air  brakes  before.  But  the  use  of  air  brakes  is  only  one  feature  of  the  making  of  a 
Safety  Car.  It  is  not  a  100  per  cent  Safety  Car  unless  it  is  equipped  with  automatic,  laborless  appa- 
ratus, so  interlocked  that,  regardless  of  the  illness,  or  distraction  of  the  operator,  the  power  will  be  cut 
of{  instantaneously,  the  air  brakes  and  sander  applied  immedi.-tteiv  thereafter,  and  the  doors  unlatched 
for  safe  and  easy  exit.  Furthermnrr,  it  is  a  Safety  Car  only  when  the  doors  must  be  closed  and  the 
step  folded  before  the  car  can  start,  and  when  the  air  brake  must  be  applied  before  the  doors  are 
opened  and  the  step  lowered  in  bringing  the  car  to  a  service  stop. 

saVety  car  devices  company 

Main  O^ce— Boatmen'*  Bank  Building.  ST.  LOUIS 

CHICAGO  NF.W  YORK  PITTSBURGH 

Railway  Exchange   Building  City  Inresiment  Building  \\'esiinKhouse  Buildins 

CANADA — Canadian   WestinRhousr   Co.,   Ud.,   Hamillon.  Oni. 
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IMPERIAL  HEADLIGHTS' 
>  FOR  EVERY  TVPE  ^CAR 


I 


Whether  your  cars  operate  on 
bright  streets,  through  dim  suburbs 
or  on  private  right  of  way,  there  are 
Crouse-Hinds  Imperial  Headlights  for 
them. 

You  can  pick  a  type  with  just  the 
right  quantity  and  quality  of  illumina- 
tion, and  be  sure  that  it  will  serve 
steadily,  dependably. 

There  are  numerous  types  of  Incan- 
descents,  Luminous  Arcs  and  Carbon 
Arcs  in  the  complete  Crouse-Hinds 
Imperial  Line. 

The  Ohio  Brass  Company 

Mansfield,  Ohio 

New  York         Philadelphia         Pittsburgh         Chicago 

San  Francisco  Los  Angeles 

Bxclnslve  Saleft  Agents  In  the  V.  8.  for  (VonBe-Blnils 
Imperial  HeodllKbts. 
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Trolley  Wire 

in  a  New  Have.n  Freight  Yard 


Freight  yard  movements  are  not  fast,  of  course,  but 
the  switching  of  long,  heavy  trains  demands  large 
amounts  of  energy. 

The  ability  of  Phono- Electric  contact  wire  to  collect 
energy  at  high  voltage  without  pitting,  burning, 
fusing  and  corroding,  as  evidenced  by  years  of 
experience  on  this  road,  are  among  the 

Many  Sound  Reasons  for  Its  Use 
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INTERNATIONAL  STEEL 
TWIN  TIES  on  Bridge  Floors 


TEEL  Twin  Ties  are  being  quite 
generally  used  in  track  on  Concrete 
Bridge  Floors. 


The  fact  that  they  are  only  Three  and  One- 
quarter  Inches  (334-in-)  overall  in  depth 
makes  them  particularly  attractive  for  this 
class  of  track  work.  Moreover,  the  trench  is 
narrower  than  is  required  for  any  other  form 
of  tie. 

Of  utmost  importance,  however,  is  the  per- 
manence of  construction  produced  by  the 
combination  of  steel  and  concrete.  These 
three  factors  have  made  steel  twin  tie  track  a 
favored  design  for  bridge  floors. 

Immediate  shipments  can  be  made 
on    Twin    Ties  for   Bridge  Floors 


Electric    Railway    Journal 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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T-Yrom  mine 

ioiinished  Product" 


<AMASOmA 


COPPER,VJmE 

Containing  less  than  1/100  of  1%  metallic  impurities 

Copper    99.44%         —    99.95% 


Oxygen 

Silver    ,  .  . 

Gold     

Sulphur 
Iron     .  .  .  . 
Nickel    .  .  . 
Arsenic 
Antimony 


.02% 

.0010% 

.00001% 

.00307o 

.0025% 

.0015% 

.0015% 

.0020% 


.057o 


The  above  ia  a  repreienutive  analjriii  ot  the  fiunoiu  BAM  Brand  Copper  from  which  all 
Anaconda  Copper  Wire  is  made.  It  la  upon  thii  analjraia  that  we  baae  and  tubetantiate  our 
claim  ot  asoepUoaal  purltr. 

Anaconda  Copper  Wire  la  made  In  a  rreat  rarieir  of  liie*  and  In  everjr  decree  of  hardneM. 
Allow  our  enrlneera  to  flrure  on  your  requirements. 

ANACONDA  COPPER,  MINING  COMPANY 

Rolling    Milts  D&pt.  Gr<?at    falls,  Mont. 
General  Office        _^^ 
Rolling  M;iLs  Depi.Chica^ 


Allow.our  Engineers' 

to  figure  on  yOLir 

requirements' 
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Genuine  "Shelby" 

(Seamless  Cold  Drawn  Steel) 

Trolley 

In  the  design  of  the  Shelby 
trolley  poles,  minimum  weight 
combined  with  ample  strength 
is  secured  by  the  use  of  a 
reinforcement  on  the  inside 
and  at  the  base.  This  re- 
inforcing member  being  made 
integral  with  the  pole  and  of 
the  same  13  gauge  selected 
grade  open  hearth  steel. 

The  Shelby  pole  is  made  in 
two  designs — Standard  A,  for 
all  ordinary  service  and  the 
lightest  pole  it  is  practicable 
to  manufacture  or  use — Stand- 
ard B,  with  long  reinforcing, 
intended  to  meet  the  most 
severe  service  conditions. 

Special  designs  made  to  meet 
special  requirements. 

A  new  booklet  just  off  the 
press  gives  specifications  in 
detail  and  describes  the  method 
of  testing  these  poles  before 
they  leave  the  mill. 


Electric  Serviced  Supplies  Co. 

Manufacturerfpf  Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17th  and  Cambria  Streets 


NEW  YORK 
50  Church  St. 


CHICAGO 
Monadnock  Building 


Canadian  Distributors:  Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Toronto 
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MARCH  13— Lucky  Day! 

Every  day  is  Lucky  Day  for  the  Electric  Railway  using 
''Indianapolis"  track  reclamation  products 


"APEX"   Joint 
lor  Guard   and    Girder   Rail 


Indianapolis  Welders  —  now  in 
their  ninth  year — indispensable  for 
track  and  equipment  maintenance. 

Indianapolis  Welded  Joints  and 
Bonds — cost  less — save  more,  than 
any  other  type. 

Indianapolis  Fluxated  Welding 
Steel — makes  permanent  welds. 

Indianapolis  Composite  Eye 
Lenses  —  absolutely  protect  the 
operator. 


Special  Announcement! 

The  sale  of  Indianapolis  joint  and  bonding  plates  for  first 
two  months  of  1920  exceeds  first  six  months  of  anv  other  vear. 


Indianapolis  Switch  &  Frog  Co. 

Springfield,  Ohio 
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Little  Giant"  Speed  Makes  Screw  Spikes 
Economically  Practical 


IITTLE  GIANT  Electric  Spike  Drivers, 
by  virtue  of  their  speed  and  econ- 
-^  omy ,  have  made  possible  the  adoption 
of  the  screw  spike — now  widely  re  .ognized 
as  far  superior  to  the  old  nail  spike.  Screw 
spikes  hold  the  tie  right  and  do  away  en- 
tirely with  that  shattering  of  the  fibres  of 
the  tie,  which  invites  decay, 
and  which  invariably  occurs 
during  the  sledging  in  of  the 
nail  spike.  Today  many 
railways  are  using  the  screw 


TAe  Little  Giant  Electric  SpHe  Driijer  is 
but  one  of  a  line  of  electric  tools  for  rail- 
nvay  shop  ariil  track  ivori,  ofivhich  Little 
Giant  Drills,  Track  Drills  and  GrinJers, 
and  Boyer  Pneumatic  Hammers  are  import- 
ant members.    Write  for  Bulletins. 


spike  —  and  ''Little  Giants"  for  driving 
them.  Watch  a  "Little  Giant"  on  the  job. 
The  spike  is  set;  over  the  head  the  oper- 
ator places  the  "Little  Giant;"  the  turn  of 
a  switch  and  the  powerful  rotary  tool  is 
screwing  down  the  spike.  When  the  pres- 
sure of  the  spike  head  against  the  rail  has 
reached  a  predetermined 
amount — off  goes  the  circuit 
breaker — and  the  drill  stops. 
This  means  uniform  holding 
tension  at  every  spike. 


Chicago  Pneumatic  Tool  Company,  1062  Fisher  Building,  Chicago 

Sales  and  Service  Branches  all  over  the  World 


atKAOo        Dtnon 


•uriALO  cuvnMNt     tt  P*m»        Houvtoh 


__._.       .  _.-      -  »ATT«         tMiaLOH*       BmAMU 

ATMmm     NawOHUAM   PittwvKOM        (ALiL^uciCmr     ti.  Mm    Mw«a  •vihdi  A 

N*w  Tom       PoaiVMN)         Sah  Mawmco    TXmsoh     •(»«•>         c*mt 


Ch«ittunv>        HoMattAtt  Ujhooh     MotnUAl     MOtA 

FSASHM-iKOM      KiHANMnamUl      MaOBID      OtitKA  TUKIO 

Havana  UtaOH  MlUWa         P<uu> 


BOYER  PNEUMATIC  HAMMERS- UTILE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  "VACUUM  PUMPS  ••  PNEUMATIC  HOISTS, 


LITIU; 

Electric 


mam^^. 


•rt^WiiTfwi.1 


GIANT 


Tools 
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X:Ue  RESILIENT  RAILWAY  TIE 

^^My        ^       ^     Builds  Track  with  no  come  Back  -  ^    -«»  ,  \xMrJ 


Why  does  pavement  last  longer  when 
the  principle  of 

Resiliency 

is  applied  to  the  car  tracks? 

The  Asphalt  cushion  of  the  Resilient 
Railway  Tie  gives  an  unvarying  de- 
flection to  the  rail  under  the  weight 
of  the  cars.  Not  too  much  as  in  the 
case  of  wood  ties  working  in  ballast 
nor  too  little  as  in  monolithic  con- 
struction. The  joint  ties  prevent  all 
working  at  the  joints. 

These  things  accomplished  by  Resil- 
ient Ties  make  toward  pavement 
permanence. 

THE    DAYTON     MECHANICAL    TIE     lO..     704     COMMERCIAL     BLDG..    DAYTON,    OHIO 
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Where  Unskilled  Labor  Works 
as  Well  as  Skilled  Labor 

It  seems  to  be  the  feeling  of  some  Electric 
Railways  that  in  order  to  get  successful  Track 
grinding  results  a  skilled  mechanic  is  neces- 
sary for  the  operation  of  the  Track  Grinder. 

This  is  not  so.  The  Reciprocating  Track 
Grinder  is  so  simple  that  after  a  few  days' 
instructions  any  man  on  your  track  force  can 
operate  it  with  the  greatest  amount  of  suc- 
cess. 

For  those  who  still  are  pessimistic  about 
the  need  of  and  the  ease  with  which  it  can  be 
used  we  offer  to  put  a  Reciprocating  Track 
Grinder  at  work  on  your  own  tracks.  This 
trial  if  you  are  not  satisfied  will  cost  you 
nothing.  To  make  the  test  we  will  use  your 
own  men.  This  offer  should  interest  you  and 
we  await  your  commands. 

Largest  manufacturer  of  both  Reciprocat- 
ing and  Rotary  Track  Grinders  in  the  World. 


Railway  Track-work  Co. 

3132  East  Thompson  St.,  Philadelphia 


EXCLUSIVE   AGENTS  EXCLUSIVE   AGENTS 

Wnt  New  England 

ATLAS  RAILWAY  SUPPLY  CO.  CHARLES  N.  WOOD  CO. 

Chicaro.  ni.  Boston.  Mass. 

ELECTRICAL  ENGINBEBING  A  HITCHCOCK.  LLOYD  A  CO..  Inc. 

MANIJPACTURINQ  CO.  77A  Queen  Victoria  Street.  E.  C 
Plttsburrh.  Pa.  London,    Bnrland 
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ABBOTT  RAIL-JOINT  PLATES 

Solve  the  most  difficult  feature 
of  the  rail-spreading  problem 


T«j^pTT  BAIL  JOINT  Plj|]T    Holding   rails   to   correct 

^^^"""^    ^^'>»   gage  is  largely  a  matter  of 

holding  rail  joints  to  gage. 

'BnuuKt  A  BRIDGE"        This  is  provcH  on  curves, 

where  spreading  of -rail  is  most  apt  to  occur. 

It   is   always    the   experience   here   that   the 

spreading  tendency  is  strongest  at  the  joints. 

Where  the  Abbott  Rail-Joint  Plate  is  used  no 
spreading  can  occur  at  the  joint  without  car- 
rying the  plate  along  with  the  rail,  because 
the  rail  fits  closely  between  the  upturned  plate 
ends. 


That  the  plate  is  a  very  secure  arrangement 
for  holding  the  joint  and  rail  to  gage  and  is 
the  best  preventive  measure  against  spreading 
must  be  evident  from  a  glance  of  the  illus- 
trations. Not  only  are  the  spikes  driven  on 
the  outside  of  the  rail  effective  in  retaining 
the  gage,  but  those  driven  on  the  inside  of  the 
rail  are  equally  effective.  Further,  the  four 
plate  holding  spikes,  not  in  contact  with  the 
rail  at  all,  are  equally  serviceable  for  this  pur- 
pose and  act  with  full  effect  in  maintaining 
the  gage.  The  protection  against  spreading 
as  effected  by  the  eight  spikes  in  the  joint  is 


4  a  tMamflt  •/  tkt  fJ  Iratk  turf  at  r  ihml  tan  bt  maintaimrA  by  uiing  Ahbnii  Rail-Jaini  Plalfi 
Thftf  it  MS  ballrr  or  dip  •/  tkt  rail  taJi  on  thit  Iracb.  The  iminih  runmnf  turfatr  aaJ 
abitntt  of  Jfftrlion  •/  Ibnt  vtll  lupporttd  joiati  avoiJi  all  pouadinf.  Thi)  road  tiiri  tr 
70-/*.  rail  and  hat  ovrr  MOO  Abbott  Plalti  prolfrtint  the  joints. 
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An  installation  of  the  Abbott  Rail-Joint  Plate  shovAng   how  all  rail  and   all  plate  holding 
spikes  and  the   upturned  plate  ends   hold  the  rail  firmly  against  spreading. 


therefore  just  about  four  times  as  great  as 
secured  with  the  two  outside  spikes  if  only  the 
ordinary  joint  and  splice  bars  were  used. 

Quite  naturally  this  distribution  of  the  spread- 
ing stress  onto  eight  instead  of  two  spikes 
eliminates  any  slanting  over  of  the  spikes  to- 
ward the  outside,  reduces  neck  wear  on  the 


spikes,  maintains  the  tight  hold  of  each  spike 
in  the  ties  and  keeps  the  ties  sound  and  useful 
for  a  much  longer  period. 

Aside  from  all  the  other  advantages,  the  pre- 
vention of  spreading  is  in  itself  sufficient  jus- 
tification for  the  installation  of  Abbott  Plates 
on  all  heavily  loaded  track  and  on  at  least  the 
curves  of  the  less  used  track. 


Ask  for  our  booklet  "Laekawartna  Improved  Track  Appli- 
ances," and  if  you  want  it,  the  free  advice  of  our  Engineert 


Other  Lackawanna  Aids  to  Better  Track 


The  Lackawanna  Safety-Head  Angle  Bar 


overcomes  liability  to  wear  and  fracture 
by  preventing-  cutting  of  the  bar  at  the 
top  from  back  action  or  upward  thrust 
of  the  rail  ftids.  This  is  accomplished 
by  a  Blig:ht  depression  in  the  head  of 
the  angle  bar  for  a  short  space  at  the 
center  where  the  rail  ends  meet. 


The   Lackawanna    Hook-Shoulder   Tie    Plate 

is  simple,  strong,  durable,  convenient  for  in- 
etallation.  and  by  holding  the  rail  with  great 
security  prevents  undue  wear  and  destruction 
of  material :  saves  repair  costs  and  reduces 
maintenance  labor. 

Two  ribH  on  top  form  a  channel  in  which 
the  rail  ba«e  rests.  One  of  the  ribs  is  plain 
and  the  other  hooked  to  make  a  holder. 
One  or  two  plain  splke«  on  the  plain  rib  complete  the  bond  between  plate 
•nd  both  rail  flanges.  The  plate  is  fastened  to  the  tie  by  independent  plain 
or  screw  spikea.     The  rail   may  be  n:>moved  without  disturbing  the  plate. 


The  Lackawanna   Deseaming   Process 

to  which  all  our  rails  are  f-ubjecied.  leaves  the  rail  head  and  base  free 
from  the  cracks  and  weak,  streaky,  laminated,  partially  decarburlzed 
metal  that  under  ordinary  manufacttiring  processes  is  an  inherent  cause 
of  undue  surface  wear  and  rail   fracture. 


Lackawanna  Track  Bolts  and  Spikes 

Our  track  bolts  and  spikes  of  all  standard 
sizes  for  light  or  heavy  rails,  enjoy  an  enviable 
reputation  for  careful,  accurate  workmanship 
and  finish. 


Write  for  our  booklets,    "Lackawanna   Deseamed  Raila," 
''Lackawanna  Improved  Track  Appliances/'  and 
"Lackawanna   Track  Bolts  and  Spikes," 


lackaitfonno  Steel  Cmpony 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Atlanta  Boston  Buffalo  Chicago  Cincinnati  Cleveland  Detroit  New  York  Philadelphia  St.  Louis  San  FrancUco 

Sole    Exporter   o(    Our   Commercial    Products:    Consolidated    Steel   Corporation,    165    Broadway.    New    York. 
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THERMIT-WELDED  Special  Work 

Has  Made  Quick  and  Economical  Home  Assembly  Possible 


Instead  of  spending  many  thousands  of  dol- 
lars for  special  tools  to  make  and  machine 
special-alloy  frogs  and  crossings,  or  of  spend- 
ing weary  weeks  waiting  for  installations,  you 
can  now  build  up  at  home,  through  the  ap- 
plication of  Thermit  Welding,  almost  any 
kind  of  intersection  that  you  need. 

The  tedious  and  costly  processes  of  drilling 
bolt-holes,  of  shaping  joint  plates,  of  fitting 
and  rc-fitting  are  no  longer  necessary. 

At  your  own  leisure  in  your  own  shops  you 
weld  as  large  a  part  of  each  intersection  as  can 
be  conveniently  transported;  then  deposit  the 
fractions  in  place,  weld  them  to  one  another 
and  the  through  track  and  Presto!  the  job  is 
done  without  holding  up  traffic  night  after 
night. 


And  all  this  is  achieved  at  an  enormous  re- 
duction from  the  present  cost  of  special  work. 
Thermit-Welded  special  work  is  far  more 
durable  than  ordinary  built-up  work  and  it 
has  even  proved  its  superiority  to  costly  man- 
ganese hard-center  inserts. 

For  instance,  two  years  after  the  original 
double-track  manganese  insert  special  work 
unit  shown  was  installed  in  a  Western  city, 
one  crossing  failed  and  was  replaced  by  a 
Thermit-Welded  crossing.  Within  three 
years  another  insert  crossing  had  to  be  re- 
placed and  in  five  years  still  another.  When 
this  view  was  taken,  the  remaining  manganese 
insert  showed  signs  of  needing  replacement 
whereas  the  Thermit  Welds  were  still  stand- 
ing up  with  no  signs  of  breakage! 


THERMIT-WELDED  Special  Work  is  Not  Just  for  Repair 

It's  for  Permanence 


Just  advise  us  what  rail  sections  you  use  and 
how  many  crossings  of  each  you  wish  to  make, 
and  we  will  quote  you  prices  at  once.  The 
permanent  Thermit  equipment,  costing  less 


than  $150,  can  also  be  used  for  welding  com- 
promise joints,  broken  motor  cases,  truck 
frames,  armature  shafts  or  any  other  heavy 
steel  sections. 


Metal  &  Thermit  Corporation 


Pitt«bur(k 
Chicafo 


120  Broadway,  New  York 


San   Franciteo 
Toronto 
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The 
Dyjiamotor 


"You've  Improved  That 
Process  100%!!" 

That's  what  an  electric  railway  man 
told  a  Lincoln  representative  the  other 
day. 

Enthusiastic? — Of  Course. 

Because  by  this  new  process  which 
uses  a  5/16  in.  round  carbon  pencil 
he  is  getting  a  much  greater  penetra- 
tiop.  in  the  welded  seam,  and  no  fish 
plates  are  removed. 

Why  not  write  for  particulars  on  the 
Lincoln  Process  of  Welding  Joints? 

Rail   Welding  &  Bonding  Co. 

Cleveland,  Ohio 

New   York  Office:   30   Church   Street 
Chicago  Office:  343  S.  Dearborn  Street 


L»L^      If 
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HABIRSHAW 

"Proven  by  the  test  of  tizn  c''    . 

Insulated  Wire  8  Cable 


IiilirlKiro   Raplil  Transit   car  equipped   wllh    Uablmliaw    Wir.\ 

Car  Lighting  Wire 

HABIRSHAW  car  lighting  wire  is  used  by  many  of  the 
most  important  electric  transportation  systems  in  the 
country',  such  as  the  New  York  Central  Railroad,  Interboro 
Rapid  Transit,  etc. 

Habirshaw  pn)ducts  are  manufactured  in  factories 
planned  and  operated  by  the  best  engineering  and  technical 
skill  backed  by  thirty-four  years'  experience. 

Habirshaw  therefore  has  a  well-earned  reputation  for 
reliability  and  is  a  recognized  standard  in  the  insulated  wire 
and  cable  field. 


Habirshaw  Wire  Manufactured  by 
Habinhan'  Electric  Cable  Co, 

liu-orixiratr*! 

lo  East  43rd  Street,  New  York 


Habirshaw  Wire    Distributed    by 
Wtstem  Electric  Ctrmpany 

Incorporated 
OffK-eji  in  All  Principal  Cities 


Pap^r  Insulated  CabI* 

Roun<l  C'i>n<lu<  tor  Cables 
Sector  Cable* 


Rubber  Insulated  Cablaa 
Varnished  Cambric  Insulated  Cable*  Code  (Blai  k  Core) 

Armored  Cablea  lntcrm«liate  (Re<l  Core) 

y3%  Hevea      R.  S.  A.  Stancianl 
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If  Ws  To  Be  a  Pay-Leave  System 

Your  Motor  men   Will  Need 

National  Pneumatic  Door  and  Step  Control 


If  you  are  planning  to  operate  either  a  zone  or  flat  fare  sys- 
tem on  the  pay-leave  plan,  your  motorman,  instead  of  opening 
and  closing  the  doors  say  at  every  other  stop  for  departing 
passengers  who  choose  the  front  end,  will  have  to 

Open  and  close  the  doors  at  every  stop.  Furthermore,  if  it 
is  a  zone  system  you  are  installing,  the  motorman  will  also 
have  to  issue  zone  checks  to  each  passenger  and,  possibly,  have 
to  take  care  of  a  zone  indicator. 

These  additions  to  the  motorman's  regular  duties  in  running  the 
car  obviously  make  it  desirable  to  lighten  his  labors  through  the 
elimination  of  existing  hand-operated  door  and  step  mechanism* 
by  National  Pneumatic  Door  and  Step  Control  so  that  thf 
motorman  can  give  more  attention  to  his  new  duties  v/ithou. 
slowing  down  his  schedule. 


Whether  you  are  installing  National  Pneumatic 
Door  Engines  alone  or  as  a  part  of  the  famous 
Safety  Combination  of  the  Safety  Car  Devices 
Company,  we  urge  that  you  also  use  the  door 
shaft  and  step  shaft  devices  of  the  National 
Pneumatic  Company  to  secure  the  smoothest  and 
most  reliable  operation  possible  with  National 
Pneumatic  Door  Engine*. 


NATIONAL  PNE^,¥5JIC  COMPANY 


INC. 


50  Church  St.,  New  York  ^1  I  li'  Edi«on^Building,  Chicago 

Works:  Rahway,  N.  J. 
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Tell  Your  Sales  Story 

to  the  electric  railway 
industry  in  the 

Annual  Maintenance  Number 

Electric  Railway  Journal 

March  20 

Last  Forms  to  Press  March  17 

Wire  Now 

what  space  to  reserve 
and  send  copy  and  cuts 
by  special  delivery  mail. 

Electric  Railway  Journal 

Member  Audit  Bumu  of  CircuUtiont 
Mtmhtr  Anociaud  Busineti  P»p€Tt,  Inc. 

Tenth  Avenue  at  36th  Street,  Neiv  York 


.^ 


March  13,  1920 


Electbic    Railway    Journal 


23 


The  Davis'Steel  Wheel,  be- 
cause of  its  one-wear,  no  turning 
feature,  reduces  labor  costs  from 
the  time  it  isjapplied  until  it  is 
finally  removed. 

This  feature  alone  has  made 
Davis  Steel  Wheels^fstandard 
equipment  on  many  of  the  coun- 
try'sj  leading  electricjrailroads. 

American  Steel  Foundries 
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Asbestos-Covered  Magnet  Wire 


Will  Keep  Your  Automatic  Track  Switches  Operative 

Neither  during  the  icy  blasts  of  winter  nor  the  rainy  gusts  of 
summer  does  your  car  operator  enjoy  opening  the  front  door 
and  aHghting  to  set  by  hand  a  switch  that  is  made  to  be  set  by 
electricity! 

And  it  goes  without  saying  that  your  passengers  don't  enjoy  the 
discomfort  and  loss  of  time  that  this  action  necessitates. 

To  insure  the  greatest  possible  reliability  of  an  automatic  track 
switch,  the  magnet  must  be  wound  with  the  best  insulation  that 
you  can  get — and  that  insulation  is  ROCKBESTOS. 

Rockbestos  covered  wire  or  cable  has  a  field  peculiarly  its  own.  It  must  be  used  where  con- 
siderations of  safety  from  destructive  and  severe  temperature  rises  in  electrical  apparatus 
will  not  permit  the  use  of  the  conventional  forms  of  conductors  insulated  with  inflam- 
mable or  slow-burning  materials. 

Rockbestos — asbestos-covered  magnet  wire— the  best  insulation  to  assure  longest  life  and 
most  reliable  service  from  your  generators,  railway  motors,  comprenors  and  other  elec- 
trical devices  subject  to  hard  work  or  unusual  exposure. 


Write  for  sample* 


MARLIN-ROCKWELL  CORPORATION 


INSULATED  WIRE  DIVISION 

NEW  HAVEN,  CONNECTICUT 
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Linking 
of  Two  Essentials 


A  good  dinner  poorly  served  is  almost  as  un- 
satisfactory as  a  poor  dinner — no  matter  how 
complete  the  service  may  be. 

The  reason  that  Galena  Service  proves  so  sat- 
isfactory and  desirable  is  because  it  works  hand- 
in-hand  with  Galena  Quality. 

Galena  oils  are  recognized  as  the  lubricants 
without  a  peer  simply  because  they  are  made  of 
the  highest  grade  materials  that  the  market  pro- 
duces, compounded  by  Galena  processes — 
methods  perfected  by  fifty  years  of  test  and  re- 
search, and  used  exclusively  by  this  company. 

Galena  Service  produces  the  exceptional  re- 
sults in  lubricating  efficiency  that  the  records 
show — not  alone  through  its  unusual  facilities 
for  knowing  how  and  showing  how,  but  because 
it  is  used  in  connection  with  the  supreme  Galena 
Quality  Oils. 

Galena  Quality  hitched  to  Galena  Service 
makes  an  incomparable  team. 


(Lfiilaiii 


^>-> 


01! 


i_oi>JDor>.j 


and 
-rOROINTO 


fill    printipal   American    cities 
BUEOJ  OS   /VIRES  I\/1  O  PS  TT  F<  E  >X  l_ 
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the  Whistle  Blows — 


Let  the  G-E  Automatic  Sectionalizing  Switch  take  care  of  your  overloads 

^  Do  you  know  that  without  any  outlay  for  more  copper,  you  can 

keep  all  your  feeders  working  all  the  time  and  maintain  the  highest 

possible  voltage  at  all  points  ? 
t 

The  G-E  Automatic  Sectionalizing  Switch  will  do  this.  By 
means  of  these  switches,  all  sections  are  normally  tied  together,  equal- 
izing the  voltage  all  along  the  line,  making  additional  power  avail- 
able to  handle  heavy  loads.  In  case  of  a  short  circuit  at  any  one  point, 
the  switch  automatically  isolates  the  affected  section  until  normal 
conditions  have  been  restored. 

Can  you  afford  not  to  investigate  this  switch?    Send  for  Bulletin  44721. 

i  G-E  LINE  MATERIAL 

Can  Be  Shipped  Promptly  from  ttock 


Generali^Electric 


General  OiTice     ^^  ^\  *V^' 
Schenectady.  NY     V/  xJ  1 1 1 


Ck  T^'\T    Sales  Offices  in 


all  laige  cities 
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The  Electric  Railway 

a  "Regular  Gold  Mine" 

ELECTRIC  railways  have  often  been  likened  to  gold 
mines  in  the  popular  version,  but  the  defenders  of 
the  industry  have  not  appreciated  how  truthful  the 
analogy  was  in  some  respects.  One  of  these  is  that  they 
have  been  required  by  statute  to  sell  their  product  at  a 
uniform  price,  for  the  electric  railway  at  5  cents  per 
ride,  and  for  the  gold  mine,  $20.67  an  ounce.  Both  the 
electric  railway  corporation  and  the  gold  mining  cor- 
poration are  faced  with  greatly  increased  operating 
costs,  they  have  not  been  able  to  change  the  price  of 
their  product  to  conform  with  changes  in  cost  of  pro- 
duction. 

It  has  been  hard  to  find  another  industry  suffering 
from  the  same  malady  as  the  electric  railway  industry 
which  has  usually  been  pointed  out  as  the  lone  sufferer. 
But  now  we  learn  from  a  statement  made  to  Congress 
by  Harold  N.  Lawrie,  economist  for  the  American  Min- 
ing Congress,  that  gold  mines  are  being  closed  down 
at  an  alarming  rate  because  of  the  fixed  price  of  that 
which  they  sell  and  the  greatly  inflated  price  of  that 
which  they  buy — labor,  tools,  materials,  etc.  The  gold 
producer  finds  the  actual  purchasing  power  of  an  ounce 
of  gold  is  now  $9  instead  of  $20.67.  The  result  of  this 
condition  is  shown  by  the  figures  covering  gold  produc- 
tion in  the  United  States.  It  has  fallen  from  $101,- 
000,000  in  1915  to  $58,500,000  in  1919,  a  loss  of  42  per 
cent. 

Having  found  a  camarade  en  misdre,  perhaps  the 
electric  railway  industry  may  find  some  consolation  in 
the  fact  that,  at  least,  to  get  an  increase  in  the  selling 
price  of  its  commodity,  it  does  not  have  to  upset  the 
whole  monetary  system  of  the  nation  and  possibly  cause 
international  complications. 


Don't  Kill  the 

Safety  Car  Goose! 

JUDGING  from  a  recent  occurrence,  the  Reuben  who 
killed  the  goose  that  laid  one  golden  egg  per  diem  in 
order  to  get  the  whole  El  Dorado  at  once  left  some  prog- 
eny that  blundered  into  the  electric  railway  field!  At 
any  rate,  this  is  what  happened. 

The  company  had  put  on  a  number  of  cars  equipped 
with  safety  appliances.  Imagine  the  general  manager's 
astonishment,  therefore,  when  the  claims  department 
told  him  that  several  severe  accidents  had  occurred  in 
connection  with  these  cars.  Incredulous,  he  asked  for 
a  detailed  statement  of  accidents  car  per  car.  No  sooner 
had  this  list  been  examined  than  it  developed  that  the 
very  cars  that  had  been  responsible  for  the  worst  cases 
were  not  equipped  with  the  requisite  safety  appliances 
at  all.  It  also  proved  that  the  transportation  superin- 
tendent was  so  carried  away  by  the  platform  savings  of 
the  safety  cars  that  he  had  sent  out  quite  a  number  of 


the  regular  style  of  car  at  irregular  intervals  with  but 
one  man  each.  Of  course,  this  was  a  most  unwise  pro- 
ceeding, for  not  only  did  the  accidents  obliterate  the 
platform  savings,  but  they  also  gave  a  black  eye  to  the 
cars  which  had  been  properly  converted. 

Another  similar  practice  which  is  not  to  be  com- 
mended is  that  of  regularly  mixing  in  service  new  safety 
cars  and  old  one-man  cars  without  any  safety  appliances 
whatever.  Even  if  the  company  is  lucky  enough  to 
escape  accidents,  it  cannot  escape  deserved  criticism. 
In  one  instance,  this  policy  has  afforded  an  unreason- 
able labor  element  to  agitate  against  any  and  every  class 
of  car  having  a  single  operator.  Thus,  exceeding  haste 
to  achieve  the  economies  which  electric  railways  so 
sorely  need  is  in  danger  of  defeating  its  purpose.  With 
the  right  way,  the  popular  way  and  the  successful  way 
made  so  clear  by  the  experience  of  scores  and  scores  of 
electric  railways,  there  is  no  worth  while  excuse  for 
policies  of  the  kinds  criticized. 


The  Railway  Power  Substation 
Is  Developing  Rapidly 

PARTLY  by  coincidence  and  partly  by  intention  this 
issue  of  the  Electric  Railway  Journal  contains  an 
unusual  aggregation  of  articles  on  substations.  Two 
important  associations,  the  A.I.E.E.  and  the  C.E.R.A., 
met  during  the  past  few  days  and  spent  much  of  their 
time  discussing  this  topic.  The  fact  simply  illustrates 
the  prominence  of  the  substation  in  the  minds  of  rail- 
way people  today.  No  subject  of  recent  years  involves 
more  interesting  and  important  technical  questions,  and 
the  substation  plays  an  important  part  also  in  operat- 
ing economy. 

Consider  for  a  moment  how  vital  the  substation  is 
to  economical  distribution.  In  the  good  old  days  of 
direct  current  power  generation  the  area  over  which 
current  could  be  distributed  was  limited  and  the  re- 
quired amount  of  feeder  copper  was  frightful.  Alter- 
nating current  distribution  simply  had  to  be  developed, 
for  the  people  had  to  have  better  transportation.  Motor- 
generator  sets  were  naturally  used  first,  but  the  in- 
vention of  the  rotary  converter  followed  as  a  matter 
of  course.  Then  began  a  marvelous  development  in 
both  of  these  pieces  of  equipment  and  in  the  apparatus 
for  controlling  them,  which  continues  to  this  day.  The 
rotary  forced  for  a  time  the  installation  of  25-cycle 
generating  machinery,  for  inherently  the  synchronous 
motor  is  a  low-frequency  machine.  But  other  forces 
have  been  at  work  to  counteract  this,  especially  the 
necessity  for  making  provision  to  utilize  the  same  power 
plants  for  railway,  industrial  power  and  lighting  ser- 
vices. Of  these  all  but  the  first-named  demand  higher 
frequency,  preferably  60  cycles.  Now  the  tendency  is 
towards  60  cycles  for  all  purposes  and  the  railway 
substation  has  been  modified  to  meet  the  times. 
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Within  the  past  few  years  have  come  all  sorts  of 
radical  improvements  iti  the  substation.  Automatic 
control  is  possibly  the  most  spectacular,  but  this  is  only 
one  of  many;  some  at  least  were  partly  made  necessary 
by  the  advent  of  automatic  control,  others  not.  For  ex- 
ample, there  is  the  use  of  load-limiting  resistance.  This 
is  a  feature  of  automatic  control,  but  it  is  useful  almost 
anywhere.  In  the  same  category  come  the  devices  for 
preventing  flashing  at  the  converter  commutator.  And 
the  improvements  in  starting  qualities  of  converters 
must  not  be  forgotten  either. 

But  the  subject  is  too  large  to  permit  here  more  than 
the  pointing  out  of  the  high  spots.  The  articles  scat- 
tered through  this  issue  give  the  details.  They  are 
worthy  of  careful  study.  They  indicate  that  modem 
substation  progress  is  something  to  be  proud  of. 


The  St.  Paul  Locomotives 
and  Standardization 

IT  IS  of  exceptional  interest  to  compare  the  locomo- 
tives which  have  been  produced  by  the  two  electrical 
concerns  manufacturing  electric  locomotives  in  the 
countrj",  both  to  fit  or  satisfy  the  same  general  specifica- 
tions and  to  meet  the  requirements  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railroad.  How,  we  inquire,  can  we 
even  expect  standardization  of  design  in  heavy  electric 
traction  when  such  different  machines  will  satisfy  sim- 
ilar requirements  and  both  be  based  on  good  engineer- 
ing? And  well  may  the  question  be  asked.  Here  are 
two  products,  each  of  them  a  wonderful  conception  and 
accomplishment  in  itself.  In  neither  of  the  locomotives 
is  any  really  new  practice  present.  The  designing  engi- 
neers state  that  they  have  followed  proved  theories  of 
design  in  new  combinations,  to  be  sure,  but  not  de- 
parting much  from  trails  already  blazed.  Yet,  on  the 
surface  and  actually  in  many  major  details,  the  final 
products  differ  widely  although  each  will  undoubtedly 
prove  thoroughly  satisfactory  in  the  service  required. 
It  is  not  unlikely,  however,  that  time  will  show  some 
weak  points  as  well  as  the  strong  points  of  each  type. 

But  does  the  fact  that  it  is  passible  to  build  two  ad- 
mirable machines,  though  different,  for  the  same  service 
militate  at  all  against  a  study  of  the  desirability  of 
standardization?  It  may  be  and  probably  is  too  early 
now  to  settle  upon  any  standards  in  this  line.  We  are 
yet  in  the  development  stage.  But,  if  we  needed  an  ex- 
ample of  duplicate  engineering  which  could  be  obviated 
if  standardization  were  effected,  this,  it  appears,  is  one. 
Cannot  the  electric  railway  industry  study  the  question 
with  a  desire  to  find  out  if  such  standardization,  not  only 
in  locomotives  but  in  other  equipment,  is  not  desirable. 
Who  would  have  said,  years  ago,  that  it  would  be  possible 
to  have  a  standard  telephone  transmitter  and  receiver 
which  would  be  universally  aseful  for  communication 
between  any  two  points  on  the  earth  ?  And  yet  that  goal 
ia  almost  reached.  From  the  illumination  field,  take  a 
leaf  and  with  all  the  different  reflectors  and  fixtures  on 
the  market,  who  would  have  thought  standardization 
j>08sible?  And  yet,  the  R.L.M.  standard  has  been 
evolved  for  one  field. 

On  the  other  hand,  it  is  quite  conceivable  that  theee 
two  locomotives  are  a  step  toward  a  realization  of  certain 
fundamentals  of  electrical  locomotive  design.  The  fact 
that  these  two  companies  are  both  producing  equipment 
for  one  requirement  and  railway  is  of  significance.  The 
electric  railway  must  look  forward  to  the  time  when  it 
has  realized  its  every  opportunity  in  the  transportation 


scheme,  and  when  it  has  there  will  be  much  more  nearly 
universal  use  of  electric  locomotives  and  other  electric 
motive  power.  There  will  be  much  interconnection  of 
electric  lines  and  interchange  of  electric  equipment. 
Now  is  no  time  to  revive  any  so-called  "battle  of  sys- 
tems," but  is  rather  one  of  opportunity  to  work  ahead 
toward  the  solution  of  the  many  problems  in  the  reali- 
zation of  electric  traction's  greatest  opportunities. 


Should  the  Electric  Railway 
Brain  Workers  Organize? 

THE  great  war  has  produced  as  many  topsy-turvies 
in  our  economic  as  in  our  political  relations.  One 
of  the  most  impressive  and  depressive  reversals  is  the 
way  the  intellectual  worker  has  failed  to  keep  pace  with 
the  cost  of  living  in  contrast  to  the  manual  worker  who 
in  some  instances  has  actually  outstripped  the  rise  in 
cost.  However,  as  generalizing  on  this  subject  is  not 
new,  it  may  be  well  to  submit  some  truly  startling 
figures  from  the  monthly  records  of  a  large  eastern 
electric  railway. 

Beginning  with  "general  administration,"  we  find 
that  all  the  executive  officers  themselves  averaged  less 
than  $14.50  per  diem  and  their  assistants  less  than 
$3.00  per  diem.  In  the  way  department,  all  engineers, 
draftsmen,  office  employees,  etc.,  below  the  rank  of  chief 
engineer  and  sub-division  executives  averaged  $4.59  per 
diem,  which  princely  stipend  was  just  3  cents  more 
than  that  of  the  lyric,  though  illiterate  tenors,  who  do 
their  tamping,  spiking,  etc.,  in  death  march  rather  than 
jazz  time.  In  the  electrical  department,  the  insiders, 
counting  from  the  chief  down,  did  a  little  better,  but  at 
that  they  were  only  47  cents  above  the  $5.40  a  day 
averaged  by  the  overhead  linemen  and  similar  workers. 
In  the  equipment  department,  we  find  that  the  men  who 
do  the  planning,  directing,  testing  and  recording  are 
stopped  from  enriching  the  alumni  funds  of  their  one- 
time universities  because  they  average  but  $5.23  a  day 
— just  7  cents  more  than  is  paid  to  the  graduates  of  the 
Homy  Hand  Elementary  School  in  the  repair  shop  for 
their  more  personal  researches  in  the  nature  of  steel, 
iron,  copper,  oil,  etc,  before  and  after  being  railroaded. 
But  our  piece  de  resistance  is  in  the  transportation  and 
traflfic  department.  Dismissing  the  handful  of  super- 
intendents and  other  higher  officials  with  their  lobster- 
diet  pay  of  $7.84  a  day,  we  note  that  the  remaining 
.supervisory  officials,  such  as  inspectors  and  dispatchers 
and  the  clerical  staff,  are  an  unlucky  13  cents  a  day 
below  the  $4.97  paid  to  the  motormen  and  conductors. 

The  real  inequality  in  the  pay  of  brain  versus  brawn 
employees  ia  much  greater  than  the  foregoing  figures 
indicate.  The  brawn-worker  is  paid  for  an  average  of 
nine  to  ten  hours  a  day.  Overtime  means  more  pay  and 
often  at  a  higher  rate  and  he  can't  take  his  work  home. 
The  brain-worker's  hours  may  nominally  be  less,  but 
actually  they  are  more  for  any  man  who  likes  his  work, 
and  most  brain-workers  are  afflicted  that  way.  Unpaid 
overtime  whether  in  the  oflDce  or  in  his  home  is  a 
matter  of  course. 

A  further  point  to  consider  is  that  any  increase  in  pay 
to  the  brain-workers  means  far  less  to  the  payroll  than 
a  like  increase  to  the  brawn-workers.  On  this  particular 
property,  the  intelligmtia  are  but  20  per  cent  of  the 
total  employeee,  even  when  all  executives  and  depart- 
ment*] heads  are  included.  The  platform  men  alone 
constituted  S7  per  cent  of  all  employees  (there  is  no 
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power  house  staff)  and  commandeered  50  per  cent  of 
the  payroll.  Great  is  the  power  of  organization  for  a 
common  purpose. 

Some  may  say  that  the  answer  to  this  is  organization 
among  the  salaried  workers.  We  do  not  think  so,  though 
to  the  company  the  spectre  of  a  rapid  deterioration 
and  discouragement  of  the  men  who  can  do  more  to 
make  or  break  their  employer's  interests  than  any  other 
group  whatever  should  be  no  less  dangerous  than  that 
of  organization.  This  much,  however,  is  possible  where 
these  conditions  prevail.  For  its  own  protection  the 
company  should  bring  these  salaries  as  nearly  as  it  can 
to  an  adequate  standard  and  make  the  rest  of  the  in- 
crease when  its  finances  permit.  The  employees,  on 
their  side,  should  realize  that  their  pay  must  not  be 
gaged  dollar  for  dollar  with  that  of  the  track  laborers 
and  such  other  workers  as  have  practically  reached  the 
limit  of  remuneration  possible  to  them  in  railway  work. 
The  salaried  man  has  a  future  before  him  and  there  is 
no  limitation  to  the  amount  which  he  can  earn  if  he 
demonstrates  ability.  The  track-pounder  is  practically 
at  the  maximum  of  his  earning  capacity.  The  blame  for 
the  present  state  of  affairs  rests,  of  course,  largely  on 
the  public  which  has  not  permitted  rates  sufficient  to 
permit  railway  companies  adequately  to  recompense 
their  salaried  employees.  In  many  cases,  we  believe,  it 
would  be  worth  while  for  these  men  to  bring  their 
plight  before  the  public  at  large  for  the  reason  that 
public  understanding  of  and  co-operation  with  electric 
railways  will  thereby  be  widened  far  more  than  by  con- 
troversies concerning  platform  wages  alone.  It  bodes 
ill  for  any  industry  when  specialized  training,  experi- 
ence and  loyalty  have  to  be  so  poorly  rewarded  as  they 
are  in  the  electric  railway  field  at  this  very  moment. 


A  Real  Opportunity  for 

Service  to  the  Utilities 

AT  THE  Cleveland  meeting  of  the  executive  com- 
L  mittee  of  the  American  Association  an  interesting 
presentation  of  the  work  of  the  Illinois  Committee  on 
Public  Utility  Information  was  made  by  its  director. 
The  executive  committee  took  action  which  indicated 
practical  interest  in  this  movement  which  has  already 
spread  beyond  the  confines  of  Illinois.  The  Illinois  com- 
mittee is  performing  a  useful  function  in  supplying 
utility  data  to  newspapers  and  other  agencies  for  public 
enlightenment.  The  aim  of  the  committee  is  to  furnish- 
simply  the  plain,  unvarnished  facts.  The  way  in  which 
city  editors  have  used  the  material  sent  them,  and  a 
city  editor  is  an  eclectic  individual,  shows  that  the  com- 
mittee is  rapidly  ensconsing  itself  in  their  favor. 

One  of  the  latest  enterprises  is  the  issuing  of  a 
monthly  speakers'  bulletin,  the  first  number  of  which  is 
mentioned  in  our  news  notes  this  week.  The  bulletin  is 
newsy  and  interesting.  It  can  serve  a  useful  purpose  in 
stimulating  good  public  .speaking.  If  kept  free  from 
bias,  as  we  understand  is  the  plan,  it  will  be  of  great 
assistance  in  promoting  that  condition  so  greatly 
desired — good  public  relations. 

The  cordiality  of  the  reception  of  this  work  of  the 
Illinois  committee  suggests  the  desirability  of  capital- 
izing the  comparatively  active  public  interest  that  has 
been  awakened  during  the  war  and  armistice  period  in 
the  fate  of  the  transportation  utility.  Good  will  is  a 
company's  best  asset.  It  will  pay  to  cultivate  it,  first 
by  good  service,  then  by  good  salesmanship. 


Get  Closer  to 

Your  Customers 

A  DEPARTMENT  store  proprietor  who  has  been 
conspicuously  successful  in  his  business  was  asked 
recently  to  what  factor  he  was  most  indebted  for  his 
prosperity.  Was  it  because  his  prices  were  lower  or  his 
advertising  so  telling?  As  to  prices,  he  replied  that 
they  were  not  always  lower  but  that  the  goods  were 
always  exactly  as  described — a  fact  which  bred  con- 
fidence. So,  too,  his  advertising  had  been  a  big  factor 
in  his  success,  not  alone  in  the  direct  offering  of  his 
wares  but  also  in  the  opportunities  it  gave  him  to  talk 
to  the  public  as  a  man  of  civic  spirit  on  topics  of  gen- 
eral welfare.  But  there  was  still  another  factor,  and 
that  was  his  system  of  determining  what  complaints 
people  had  to  offer  against  his  service.  The  usual  way 
of  others  in  securing  such  information  was  to  get  it 
during  the  heat  of  the  misunderstanding  and  to  settle 
the  argument  on  the  basis  of  "The  customer  is  always 
right."  Of  course  the  customer  was  not  always  right  and 
would  realize  that  fact  on  sober,  second  thought  but 
too  late  to  take  the  initiative  in  compensating  the  mer- 
chant or  doing  the  right  thing  for  the  injured  employee. 

Feeling  that  the  time  to  get  at  the  truth  is  when  the 
subject  can  be  seen  in  perspective,  this  merchant  has 
evolved  a  system  of  letters  and  personal  calls  through 
which  past  or  prospective  patrons  are  requested  to  sug- 
gest improvements  in  service  or  standards  of  quality  in 
merchandise,  or  to  mention  incidents  that  led  to  their 
discontinuance  of  patronage.  In  this  way  he  secures  a 
large  amount  of  dispassionate  and  constructive  criticism 
that  enables  him  to  adapt  his  store  to  the  standards  set 
by  the  kind  of  customers  he  desires  and  to  attain  a  much 
better  relationship  between  his  customers  and  his  em- 
ployees than  would  otherwise  be  possible. 

If  an  electric  railway  were  to  follow  the  same  policy, 
not  necessarily  in  a  house-to-house  canvass  but  before 
groups  of  different  classes  of  the  population,  it  would 
be  sure  to  learn  much  that  would  be  beneficial.  For  ex- 
ample, it  might  be  astonished  to  find  that  some  of  the 
business  men  know  very  well  that  the  headways  haven't 
been  changed  in  years  or  the  routes  altered  1  in.  despite 
the  growth  of  the  city.  Here,  then,  is  an  opportunity  to 
explain  to  them  why  it  has  not  been  possible  to  make 
such  changes.  Another  man  will  ask  why  the  com- 
munity can't  have  faster  and  more  reliable  cars.  He 
has  had  the  impression  all  along  that  the  local  manage- 
ment was  too  fast  asleep  to  know  that  such  cars  were 
to  be  bought.  Here,  again,  is  an  opportunity  to  explain 
that  if  you  can't  pay  interest  on  money  borrowed  in  the 
past,  you  can't  get  anybody  to  loan  you  new  money  now. 

In  contrast  to  the  numerous  occasions  where  it  is 
possible  to  show  the  other  fellow  that  he  has  been  un- 
fair, it  is  likely  enough  that  the  outsider  can  point  to 
many  a  fault  that  rarely  if  ever  comes  to  the  manager's 
attention  by  direct  complaint.  A  man  who  has  been 
passed  up  by  a  heedless  motorman,  may  swear  and 
grumble  about  the  matter,  but  he  is  not  likely  to  take 
his  pen  in  hand  to  write  a  letter  about  it  if  he  can  get 
to  his  destination  by  walking.  The  railway  is  out  a 
profit-bringing  rider  and  there's  an  end  to  it.  In  one 
case,  these  heart-to-heart  talks  brought  out  the  fact 
that  nearly  all  complaints  of  this  particular  character 
came  on  the  lines  where  only  hand-brake  cars  were  used, 
thus  indicating  that  the  use  of  the  air  brake  would  do 
more  to  settle  the  most  frequent  source  of  complaint 
than  any  number  of  admonitions  and  dismissals. 
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Noiseless  Feature  Is  Effective  in  a  Simply 
Constructed  Substation 

» - 

The  Cooling  Air  Is  Pulled  Down  Through  the  Converter 
and  Muffled  on  Up-shoot  Through  the  Transformers 


NOISELESS  SUBSTATION   SHOWING  TRANSFORMER  ROOM 
.      VENTILATION   OPENINGS  AT   FLOOR  LINE  AND 
HIGH-TENSION  LINE  ENTERING  AT  CEILING 

SOME  time  back  the  Birmingham  Railway,  Light  & 
Power  Co.,  found  it  desirable  to  install  a  500-kw. 
railway  substation  at  a  point  within  the  city  where 
the  Gate  City,  East  Lake  and  Tidewater  lines  inter- 
sect. This  intersecting  point  was  very  close  to  the 
actual  load  center  of  the  section  of  the  system  it  was 
desired  to  serve.  A  piece  of  property  at  this  location 
was  available  and  the  company  erected  a  substation 
and  placed  it  in  operation.  This  load  center  was  also 
in  a  good  residential  section,  and  it  was  not  long 
before  the  noise  of  the  rotary  converter  brought  such 
a  protest  from  the  surrounding  neighbors  that  it  be- 
came necessary  to  move  the  substation  to  another 
point  A  point  near  the  end  of  one  of  the  inter- 
secting lines  was  selected  as  the  most  desirable  of  the 
available  locations,  but  this  was  so  far  removed  from 
the  load  center  that  it  made  the  line  losses  very  heavy 

and    the   voltage    regulation  

unsatisfactory.  From  an 
economic  standpoint  it  was 
therefore  decided  that  it  was 
necessary  to  have  a  substa- 
tion located  at  the  load  center 
previouHly  choHen,  and  so  the 
engineering  department,  of 
which  L.  L.  Newman  is  the 
chief  and  H.  E.  Cox  is  assis- 
tant, set  about  the  task  of 
designing  a  noiselees  substa- 
tion. The  desired  result  was 
simply  yet  most  effectively 
attained  in  the  new  Wood- 
lawn  substation. 

In  working  out  the  design 
it  was  assumed  that  the 
tranflformer  cooling  air  leav- 
ing thp  building  wan  largely 
responsible  for  transmitting 
the  noise  of  the  rotary  con- 


OPPOSITE    SIDE    OF    SUBSTATION    SHOWING    OUTGOING 

FEEDER  CABLES  AND  WAITING  ROOM  CONVERTED 

INTO  CONFECTIONERY  STORE 

verter.  The  substation  was  therefore  built  in  two 
rooms,  one  room  for  the  qonverter  being  sealed  up 
tight  except  for  an  opening  in  the  roof,  and  another 
room  for  the  transformer,  switchboard,  etc..  which  has 
a  door  and  windows,  but  these  are  kept  closed.  The 
cooling  air  for  the  transformers  is  drawn  in  through 
a  cupola  in  the  roof  of  the  converter  room  by  a  motor- 
driven  fan  placed  in  the  pit  underneath  the  converter. 
The  air  is  thus  drawn  down  through  the  converter  and 
forced  down  into  a  tunnel  beneath  the  floor  of  the 
converter  pit  and  thence  through  this  tunnel  to  three 
openings  in  the  floor  of  the  other  room,  up  through 
the  three  single-phase  transformers  and  out  through 


SKtion  A-A  oTCaMc  treuqh 
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the  cupola  in  the  roof  of  this  room.  Passing  the 
air  through  the  station  in  this  manner  gives  the 
noise  of  the  converter  carried  with  the  air  stream  an 
opportunity  to  be  diffused  or  muffled  as  it  passes  up 
through  the  transformers.  And  as  the  air  leaving  the 
cupola  of  the  transformer  room  might  still  carry  some 
noise,  the  roof  of  the  cupola  is  so  constructed  as 
to  deflect  the  stream  of  air  down  against  the  roof,  and 
the  coping,  projecting  18  in.  above  the  top  of  the  roof, 
then  reflects  it  upward.  The  transformer  coils  have 
apparently  made  a  most  effective  muffler,  or  if  the  noise- 
_  essness  cannot  be  attributed  to  this  alone,  at  least  the 
scheme  as  a  whole  has  been  a  complete  success. 

The  1,000-kw.  rotary  now  installed  in  the  station 
cannot  be  heard  at  all  15  ft.  away  from  the  building 
■walls.  The  people  in  the  neighborhood  gave  warning 
of  future  complaint  when  the 
station  was  being  built,  but  no 
complaint  whatever  has  been 
made  since  operatioti  began. 

The  rotary  converter  is  in- 
stalled in  the  center  of  a  15  x 
18-ft.  room  and  its  foundation 
walls  are  separated  from  the  floor 
by  a  i-in.  expansion  joint.  This 
prevents  any  vibration  from 
being  transmitted  to  the  building 
walls.  Aside  from  the  converter 
and  a  simple  starting  panel,  there 
is  no  other  equipment  in  the 
converter  room  and  no  opening 
whatever  in  the  walls  except  the 
door  between  this  room  and  the 
transformer  room.     In  the  back 


The  cupola  over  the  transformer  room  is  built  and 
equipped  the  same  as  that  over  the  converter  room 
except  that  it  is  larger.  The  transformer  and  switch- 
board room  is  also  equipped  with  eight  12  x  18-in. 
openings  in  the  walls  at  the  floor  level  for  ventila- 
tion purposes,  in  order  #iat  the  doors  and  windows 
may  be  kept  closed  in  warm  weather  to  keep  down  the 
noise.  These  were  equipped  with  grating  so  that,  the 
amount  of  opening  could  be  regulated.  They  were 
placed  at  the  floor  line  on  the  theory  that  the  heat 
within  the  room  would  cause  the  air  to  enter  here, 
rise  and  exhaust  through  the  ventilators  in  the  roof. 
However,  it  has  been  found  that  the  transformers  muf- 
fle the  noise  of  the  converter  so  completely  that  it  is 
even  possible  to  leave  the  windows  and  doors*  in  this 
room  open  in  summer  without  disturbing  the  neighbors. 


■  72'  'i'       ■    I 
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CROSS-SECTION    THROUGH    NOISELESS    SUBSTATION   SHOWING  PATH  OF  COOLING  AIR  THROUGH  THE  STATION 


wall  of  the  transformer  room  an  opening  was  arranged 
for  use  in  case  it  was  necessary  to  remove  the  con- 
verter. This  was  done  by  placing  a  rail  in  the  wall 
horizontally  as  a  beam,  and  bricking  in  the  space 
below  so  that  the  bricks  can  be  readily  knocked  out. 

The  air  intake  openings  in  the  cupola  are  covered 
•with  fine  copper  mesh  to  prevent  water  and  dust  from 
being  drawn  in.  The  construction  of  the  pit  under- 
neath the  converter  and  the  air  tunnel  can  be  clearly 
seen  in  the  accompanying  drawing.  Entrance  to  the 
converter  pit  for  inspection  of  the  fan  and  motor  is 
made  through  a  manhole  at  one  side  of  the  founda- 
tion and  through  an  opening  in  this  wall. 

The  starting  panel  for  the  converter  is  located  in 
the  converter  room  just  inside  the  door  between  the 
two  rooms,  so  that  the  operator  can  throw  the  starting 
switch  over  to  the  full  voltage  side  at  the  moment  he 
sees  that  the  voltage  has  come  up  right  as  indicated 
by  the  voltmeter  at  the  far  end  of  the  switchboard 
In  the  other  room,  the  converter  being  started  up  with 
open  field  as  an  induction  motor.  There  are  no  meters 
whatever  in  the  converter  room. 


The  location  of  equipment  in  the  transformer  and 
switching  room  is  shown  in  the  accompanying  drawing. 
The  transformers  were  logically  placed  along  the  wall 
between  the  two  rooms  in  order  to  make  the  air  tunnel 
as  short  as  possible.  The  switchboard  was  placed  near 
the  front  of  the  room  so  that  the  bracket-type  volt- 
meter could  be  seen  from  the  converter  room  during 
the  starting  of  the  machine.  While  the  high  tension 
oil  switch  was  installed  at  the  rear  of  this  room  where 
the  high  tension  line  enters  the  substation,  the  switch 
rod  was  extended  through  a  24-in.  x  12-in.  tunnel 
underneath  the  floor  so  that  the  operating  lever  and 
panel  could  be  placed  on  the  same  line  as  the  switch- 
board. Provision  for  a  second  oil  switch  similiarly  in- 
stalled and  three  power  transformers  was  also  made. 

A  small  waiting  room  was  built  at  each  end  of 
the  substation  for  the  convenience  of  the  car  riders. 
One  of  these  rooms  has  recently  been  converted  into 
a  small  confectionery  store  and  the  sale  of  soft  drinks 
and  candies,  etc.,  has  made  the  construction  of  the 
waiting-room  addition  to  the  building  a  profitable  in- 
vestment. 
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The  Two  Designs  for  the  C,  M.  &  St.  P. 

Locomotives* 

A.  F.  Batchelder  and  S.  T.  Dodd  of  the  General  Electric  Company  and  N.  W. 
Storer  of  the  Westinghouse  Electric  &  Manufacturing  Company  Give  De- 
tails of  the  Two  Designs  to  Meet  the  Chicago,  Milwaukee  &  St.  Paul  Railroad 
Specifications — Some  New  and  Individual  Characteristics  Are  Emphasized 

THE  Chicago,  Milwaukee  &  St.  Paul  Railroad 
electrification  of  the  440  miles  of  line  from 
Harlowton,  Mont.,  to  Avery,  Ida.,  proved  suffi- 
ciently successful  to  convince  the  railway  of  the  eco- 
nomic advantages  of  electric  operation.  As  a  logical 
consequence,  as  has  been  previously  noted  in  these 
pages,  the  company  decided  to  equip  an  additional 
section  over  the  Cascade  Mountains  between  Othello 
and  Tacoma,  Wash.,  a  distance  of  212  miles.  In  the 
summer  of  1917  the  railway  issued  specifications  cover- 
ing the  apparatus  required  on  account  of  this  additional 
electrification  and  a  contract  for  part  of  the  locomotives 
was  given  to  the  General  Electric  Company  and  for 
the  others  to  the  Westinghouse  Electric  &  Manufactur- 
ing Company.  These  locomotives  are  being  delivered  and 
put  into  service. 

Engineers  of  the  two  companies,  men  who  had  much 
to  do  personally  with  the  development  of  the  locomo- 
tives, presented  details  of  the  two  locomotives  with 
some  analysis  of  the  reasons  entering  into  the  designs 
at  the  Pittsburgh  meeting  of  the  A.  I.  E.  E.  The 
Electric  Railway  Journal  has  published+  data  and 


JOtntNAl.  BOX  SROWtNO  WSDOn  TO  arVB  RBSI8TANCB 

TO  UATBRAL,  liOVBMXNT.     OBXERAL  ELECTRIC 

LOCOMOTfVB 

• 

other  information  regarding  both  of  these  locomotives 
from  time  to  time.  The  publication  of  the  abstracts  of 
the  papers  presented  at  Pittsburgh  serves  to  complete 
the  descriptions  and  at  the  same  time  affords  an  oppor- 
tunity for  a  comparison  of  the  two  designs. 

The  Chicago,  .Milwaukee  &  St.  Paul  Railroad  spec- 
ifications required  that  the  locomotives  be  built  for  a 
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CHICAGO.  MILWAUKEE  A  ST.   PAUL  PASSENGER  LOCOMO- 
TIVE, GENERAL  ELECTRIC  CO. 

power  supply  at  3,000  volts  direct  current.  The  load 
specified  was  a  train  of  twelve  steel  coaches,  making  a 
total  weight  of  950  tons.  The  limiting  grades  are  2 
per  cent,  compensated,  for  a  distance  of  20  miles  from 
Piedmont  to  Donald  on  the  east  slope  of  the  Rocky 
Mountains,  and  2.2  per  cent,  compensated,  for  17.8 
miles  from  Beverly  Junction  to  Boylston  on  the  western 
division.  The  curvature  of  sharpest  curve  on  the  main 
line  is  10  deg.,  but  the  locomotive  must  negotiate  a 
16-deg.  curve  in  the  yards  satisfactorily.  Speed 
requirements  were  .set  at  approximately  25  m.p.h.  up  a 
2-per  cent  grade,  and  approximately  35  m.p.h.  up  a 
1-per  cent  grade,  with  a  maximum  speed  of  65  m.p.h. 
for  safety.  Trains  on  down  grades  were  to  be  held 
at  speeds  consistent  with  safe  operation  by  means  of 
regenerative  braking. 

It  was  further  provided  that  the  locomotive  be 
equipped  with  an  oil-fired  boiler  to  be  supplied  by  the 
railway,  to  furnish  steam  for  heating  the  train.  Storage 
capacity  was  required  for  30,000  lb.  of  water  and  750 
gal.  of  fuel  oil.  Apparatus  was  also  required  in  the 
locomotive  for  lighting  the  train  and  charging  the  trai» 
storage  batteries  at  a  voltage  of  from  60  to  85. 

With  these  general  statements  as  an  introduction,  the 
abstracts  will  now  be  given: 

The  General  Electric  Locomotive 

By  a.  F.  Batcheloer  and  S.  T.  Dodd 

TWf.  locomotive  as  completed  and  delivered  by  the 
General  Electric  Company  is  shown  in  an  accom- 
panying illustration,  while  another  shows  an  outline 
drawing  of  the  side  elevation,  giving  some  general 
dimensions.  It  will  be  seen  that  the  running  gear  is 
composed  of  four  individual  trucks,  the  two  end  trucks 
having  three  axles  each  and  the  two  center  trucka 
having  four  axles  each.  Thc!<e  trucks  are  connected 
by  special  articulation  joints.  The  motor  armatures 
are  mounted  on  the  axles  and  the  motor  fields  are  car- 
ried on  the  truck  frames. 
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The  superstructure  is  made  in  two  sections  of  similar 
design,  with  a  third  section  between  them.  The  third 
or  central  section  contains  the  train-heating  equipment, 
which  consists  of  an  oil-fired  steam  generator,  together 
with  water  and  oil  tanks.  This  unit  is  complete  in 
itself  and  is  carried  over  supports  attached  to  the 
middle  two  trucks.  It  can  be  readily  removed  for 
repairs  without  interfering  with  any  other  part  of  the 
locomotive.  It  is  placed  between  the  two  operating 
cabs  in  order  to  be  easy  of  access  to  the  engineer's 
helper  or  fireman,  from  either  location. 

The   end   sections   are   similar   in   appearance.     The 


CHICAGO.  MILWAUKEE  &  ST.  PAUL.  PASSENGER  LOCOMO- 
TIVE. WESTINGHOU.se  electric  &  MANUFACTURING  CO. 

operator's  cab  in  either  section  is  on  the  inner  end 
next  to  the  heater  cab  above  described,  having  been 
so  placed  in  order  that  the  operator  can  be  convenient 
to  the  heater  and  to  allow  a  maximum  space  for  appa- 
ratus in  the  apparatus  cab  or  outer  end  section.  Another 
advantage  of  this  arrangement  of  cabs  is  that  the  oper- 
ator can  have  access  to  any  section  of  the  locomotive 
requiring  his  presence  without  pa.ssing  through  a  sec- 
tion containing  high-tension  apparatus.  The  engineer's 
or  operating  cab  contains  a  main  or  master  controller, 
the  air-brake  valves  and  handles  and  an  instrument 
panel  with  air  gages,  ammeters  and  speed  indicator. 
The  engineer  uses  either  of  the  two  operating  cabs, 
according  to  the  direction  in  which  he  is  running. 

A  door  gives  access  from  the  operating  cab  to  the 
apparatus  .section,  which  extends  with  a  curved  top  to 
the  extreme  end  of  the  locomotive.  This  construction 
adapts  itself  naturally  to  the  protection  of  the  appa- 
ratus included  and,  in  addition,  allows  a  clear  view  for 
the  operator  from  his  normal  operating  position. 
Contained  in  this  apparatus  section  are  the  resistors 
and  contactors  for  control  of  the  power  circuits  of  the 
locomotive.  The  starting  resistors  are  placed  in  two 
rows  on  each  side  of  the  central  passage  just  above 
the  floor  of  the  superstructure.  They  are  covered  at 
the  sides  by  removable  covers,  which  when  opened  allow 
the  .separate  resistor  boxes  to  be  slid  out  ujwn  the 
longitudinal  running  board  outside  the  apparatus  cab. 
The  air  compressor  for  the  air  brakes,  the  motor- 
generator  set  for  the  train  lighting  and  the  storage 
battery  for  marker  lights  and  emergency  control  stand 
upon  the  same  level  as  the  resistors  and  can  be  removed 
or  replaced  in  a  similar  manner.  Above  the  resistors 
are  located  the  contactors  with  their  arc  chutes  facing 
a  central  aisle  2  ft.  wide.  This  allows  ample  arcing 
space  and  room  for  inspection  of  contactors.  Above 
the  contactors  is  the  curved  roof  of  the  locomotive 
with  trap  doors  for  inspection  of  the  back  connections 
and  insulation  and  for  removing  the  contactors  in  case 


replacement  is  necessary.  The  whole  design  and 
arrangement  of  this  apparatus  cab  lends  itself  to 
economy  of  cost  and  material,  as  well  as  to  convenience 
of  inspection  and  repair  of  apparatus. 

The  Gearless  Motors  Are  of  the  Bi-polar  Type 

The  motors  are  of  the  bi-polar  gearless  design  which 
was  adopted  for  the  New  York  Central  Rail^ad  loco 
motives.  To  insure  light  weight  per  axle,  flexibility 
in  control  and  good  truck  arrangement  for  curving  as 
well  as  for  high-speed  running,  twelve  motors  were 
used,  each  of  relatively  small  capacity.  They  are 
especially  designed  to  withstand  high  temperature, 
being  insulated  with  mica  and  asbestos. 

The  motor  armature  complete  was  built  directly  on 
the  axle  with  the  wheels  pressed  and  keyed  in  place. 
The  continuous  rating  of  each  motor  at  1,000  volts  and 
with  120  deg.  rise,  measured  by  increase  in  resistance, 
is  266  hp.,  corresponding  to  3,500  lb.  tractive  effort 
at  the  rim  of  the  drivers  at  a  speed  of  28.4  m.p.h. 
Forced  ventilation  is  employed  for  cooling,  and  the 
armature  core  is  provided  with  holes  for  the  passage 
of  ventilating  air.  Ventilating  blowers  are  located 
above  the  motor  armature.  Air  is  delivered  at  the 
commutator  end  of  the  motor  where  it  divides,  a  part 
passing  through  the  armature  and  a  part  back  through 
and  around  the  field  coils  where  it  escapes  upward 
and  is  afterward  used  for  ventilating  the  starting 
resistors.       i 

Besides  having  no  journal  bearings  or  gearing,  this 
type  of  motor  has  the  advantage  of  simplifying  and 
making  compact  the  locomotive  design,  as  use  is  made 
of  the  frame  to  furnish  the  return  path  for  the  mag- 
netic flux.  With  this  construction  the  magnetic  flux 
passes  horizontally  in  series  through  all  twelve  motors, 
having  a  return  path  through  the  locomotive  frame. 
Large  surfaces  in  contact  are  provided  in  the  articula- 
tion joints,  thus  giving  an  easy  path  for  the  flux.  The 
polepieces  are  made  flat  to  prevent  them  from  coming 
in  contact  with  the  armature  during  its  movements. 

In  the  control  equipment  electro-magnetic  control  is 
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used  for  single  independently-operated  switches,  but 
electro-pneumatic  cam  control  is  used  for  operating 
banks  of  switches. 

Four  combinations  of  motors  are  provided  for  motor- 
ing. The  first  is  with  twelve  motors  in  series,  the 
second  with  six  motors  in  series  and  two  sets  in 
multiple,  the  third  with  four  motors  in  series  and  three 
sets  in  multiple,  and  the  fourth  with  three  motors  in 


510 


Electric    Railway    Journal 


Vol.  55,  No.  11 


ONB-HALF  OF  RUNNING  GEAR.  WITH  MOTORS  MOUNTED. 
WESTINGHOUSE  lX)COMOTIVB 

series  and  four  sets  in  multiple.  In  each  combination 
there  is  one  tapped-field  step  in  addition  to  the 
rheostatic  steps,  thus  giving  eight  operating  speeds 
exclusive  of  the  thirty-one  resistance  steps. 

For  regeneration,  some  motors  are  used  to  excite  the 
fields  of  the  others,  which  in  turn  are  used  as  gen- 
erators to  return  power  to  the  line. 

As  a  provision  against  short  circuits  or  extreme  over- 
loads, a  quick-acting  circuit  breaker  is  provided  in  the 
apparatus  cab  which  will  protect  the  circuit  in  less  than 
'    of  a  second. 

Mechanical  Construction  Designed  to  Provide 
Flexibility 

For  flexibility  in  curving  the  running  gear  is  made 
up  of  four  trucks,  each  of  a  relatively  short  wheelbase. 
The  middle  two  trucks  have  four  driving  axles  each, 
and  the  two  end  trucks,  two  driving  axles  and  one 
guiding  axle  each,  making  a  total  of  fourteen  axles. 
The  trucks  are  connected  together  with  articulation 
joints  which  allow  of  no  relative  lateral  movement 
between  them,  so  that  each  truck  positively  leads  the 
following  truck.  This  is  for  the  purpo.se  of  reducing 
flange  wear  on  curves  and  lateral  oscillation  on  tangent 
track. 

It  is  felt  that  with  a  wheelbase  which  is  as  long  as 
the  pre.sent  one  (67  ft.),  the  use  of  articulated  trucks 
allows  the  locomotive  to  accommodate  itself  most  satis- 
factorily to  track  curvature,  at  the  same  time  minimiz- 
ing lateral  oscillations  on  tangent  track. 

To  care  for  any  lateral  blow  which  might,  however, 
be  given  against  the  rail  head  the  leading  and  trailing 
axles  are  allowed  a  movement  of  i  in.  relative  to  the 
truck  frame  either  way  from  their  central  position. 
This  movement  takes  place  against  a  resistance  intro- 
duced by  wedges  above  the  journal  boxes.  This  wedge 
construction  in  shown  in  an  accompanying  illustration. 
Further  protection  of  the  track  from  lateral  di.tplace- 
ment  on  the  ties  is  provided  by  carr>ing  the  outer  end 
of  the  superstructure  on  rollers,  bearing  on  inclined 
pluiet  upon  the  truck  frames.     By  this  construction 


the  leading  and  trailing  trucks  tend  to  maintain  their 
central  position  and  the  weight  of  the  superstructure  is 
best  distributed  so  as  to  increase  the  adhesion  of  an 
affected  rail  to  its  tie. 

The  Westinghouse  Locomotive 

By  N.  W.  Stoker 

Accompanying  reproductions  of  pictures  show  views 
of  the  completed  Westinghouse  locomotive,  and  an 
outline  cut-away  drawing  shows  the  general  arrange- 
ment of  the  interior,  as  well  as  the  exterior.  The 
running  gear  consists  essentially  of  two  Pacific-type 
running  gears  coupled  back  to  back.  One  half  of  the 
running  gear  is  shown  in  another  illustration.  The  side 
frames  are  steel  castings,  joined  over  the  four-wheel 
trucks  by  a  heavy  A-frame  casting;  also  by  heavy 
cross-ties  between  the  drivers,  which  also  support  the 
motors  and  carry  the  center  pin  and  the  coupling 
between  the  two  running  gears.  Each  half  running 
gear  has  six  spring-supported  plungers  on  which  the 
cab  rests.  There  are  two  supports  at  each  end  and 
two  in  line  with  the  center  pin.  By  the  use  of  shims, 
the  distribution  of  weight  between  the  two  ends  of 
each  running  gear  may  be  adjusted  as  desired.  The 
coupling  between  halves  consists  of  a  long  bar  of  a  box 
section. 

~  The  superstructure  consists  of  one  long  cab  built; 
so  strong  and  rigid  that  it  can  be  lifted  at  the  ends. 
It  is  light  but  stiff.  The  cab  is  divided  by  cross  parti- 
tions into  compartments,  one  at  each  end  for  the  engi- 
neer and  the  others  for  the  several  parts  of  the  cab 
equipment. 

In  the  middle  cab,  and  occupying  relatively  a  large 
portion  of  space,  are  located  the  steam  boiler  and  the 
water   storage   tanks.     The    fuel   oil   tank   is    locaf. 
beneath  the  trailer  and  the  two  water  tanks  are  pla«< 
just  fore  and  aft  of  the  boiler. 

Twin  Driving  Motors  Are  Used 

The   six   driving   motors   are   of   the   twin-armatn ' 
type,  that  is  both  armatures  are  contained  in  a  sin> 
frame  arranged  to  secure  the  maximum  economy 
weight.    The  fields  are  of  the  standard  four-pole  tyi 
with  four  salient  poles  and  four  inter-poles  for  eac)i 
armature.     Each  armature  is  wound  for  750  volts,  but 
fields    and    armatures   are   connected   permanent!}'    in 
series  so  that  the  rating  of  the  complete  motor  is  bascii 
on  1,500  volts. 

The  one-hour  rating  is  700  hp.,  based  on  the  A.  I 
E.  E.  rules,  and  the  continuous  rating  567  hp.,  with 
forced  ventilation  and  400  hp.  without  blowers. 

Twin  motors  were  adopted  to  reduce  space  used  by 
gears,  to  reduce  locomotive  weight,  to  make  the  most 
efflcient  use  of  available  space  and  to  secure  the  advan- 
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tage  of  low-voltage  armatures.  Motor  capacity  was 
fixed  by  the  number  of  axles,  six  being  selected  as  the 
(Smallest  number  that  could  be  used  under  the  limita- 
tion of  weight  on  the  drivers.  This  led  to  the  adoption 
of  the  double  Pacific  type  of  running  gear  with  its 
excellent  riding  characteristics.  An  illustration  shows 
the  pinion  end  of  the  twin  motor. 

Fans  mounted  on  the  motors  give  them  a  high  con- 
tinuous rating  without  the  use  of  forced  ventilation, 
and  it  is  expected  that  the  blowers  will  not  have  to 
be  used  with  norm&  train  load  except  on  heaviest 
grades.  • 

Quill  drive,  similar  to  that  used  on  the  locomotives 
of  the  New  York,  New  Haven  &  Hartford  Railroad 
was  adopted. 

Some  Facts  Regarding  the  Control  System 

An  accompanying  illustration  shows  a  schematic 
diagram  of  the  main  motor  circuits  and  another 
diagram  gives  the  details  of  a  single' motor  with '  its 
exciter  and  resistance^  Three  combinations  of  motors 
are  possible;  firist,  six  motors  in  serieS;  second,  three 
in  series,  two  sets  in  parallel)  and  third,  two  in  series, 
three  sets  in  pai-allel.  By  the  use  of  inductive  shunts 
on  the  fields  of  all  three  of  these  positions  nine  running 
speeds  are  possible,  in  addition  to  the  thirty-three 
resistance  steps  available.  One  feature  of  the  resistance 
arrangement  is  that  the  same  resistance  groups  and 
switches  are  used  for  all  of  the  three  combinations. 
All  switches  are  electro-pneumatically  operated,  some 
individually  and  some,  in  cam  groups. 

Illustrations  are  given,  also,  to  show  the  master 
controller  open  and  the  top  view  with  the  control  levers. 
An  interlock  in  the  controller  prevents  the  line  switches 
from  closing  when  the  motor  connection  is  in  the 
second  or  third  position,  unless  the  engineman  know- 
ingly pushes  a  button  in  the  top  of  the  master  con- 
troller. When  applying  current  with  the  locomotive 
at  speed  this  button  must  be  pressed  when  it  is  desired 
to  go  immediately  into  the  second  or  third  combination. 

For  regeneration,  the  motors  are  separately  excited 
from  two  axle-driven  generators  carried  on  the  inside 
axles  of  the  two  four-wheel  trucks  and  geared  to  them 
like  ordinary  interurban  railway  motors.  These  gen- 
erators are  separately  excited  and  the  field  strength  of 
(the  main  motors  is  controlled  by  varying  the  fields  of 
the  exciters. 

The  scheme  used  for  regeneration  includes  the  use 
of  stabilizing  resistance,  which  is  connected  in  series 
with  the  exciter  armature,  with  the  main  motor  field 
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circuit  and  also  with  the  main  motor  armature  circuit, 
so  that  the  field  excitation  is  dependent,  to  a  certain 
extent,  on  the  armature  current. 

One  feature  was  to  provide  for  beginning  regenera- 
tion at  any  speed  within  the  normal  running  range 
without  having  a  heavy  current  in  either  direction  that 
would  produce  a  surge  in  the  train.  This  was  accom- 
plished by  providing  that  the  motors  should  never  be 
connected  to  the  line  without  the  maximum  starting 
resistance  in  series  between  motors  and  the  line.  This, 
of  course,  is  provided  for  in  motoring,  but  is  necessary 
also  in  regeneration  to  prevent  undesirable  surges. 
With  the  17  ohms  resistance  provided  on  the  first  step, 
the  maximum  current  that  could  flow  from  the  line 
would  be  less  than  200  amp.  with  no  voltage  generated 
in  the  motors.  The  resulting  torque  is  negligible,  par- 
ticularly if  this  current  is  divided  among  two  or  three 
circuits,  as  would  be  the  case  in  the  second  or  third 
combinations. 

The  stabilizing  resistance  protects  the  motors  against 
sudden  changes  in  line  voltage,  while  the  axle  generators 
protect  against  variations  in  grade,  which  would  other- 
wise tend  to  vary  the  speed.  In  case  of  a  sudden 
reduction  in  line  voltage,  which  would  be  followed  by 
a  heavy  increase  in  the  regenerated  current,  the 
increased  voltage  drop  in  the  stabilizing  resistance 
resulting  from  this  immediately  cuts  down  the  field 
current  and  the  voltage  generated  by  the  main  motor 
sufficiently  to  limit  the  increase  in  regenerated  cur- 
rent to  a  safe  value.  Similarly  the  axle-generator 
regulation  takes  care  of  the  passage  of  a  train  from  a 
sharp  cun'e  to  a  tangent. 
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The  chief  auxiliaries  provided  are  a  motor-generator 
set  which  draws  current  from  the  line  and  delivers 
current  at  a  constant  voltage  of  85;  a  storage  battery 
of  thirty-eight  cells  with  a  one-hour  capacity  of  300 
amp.,  and  two  axle-driven  generators  for  the  primary 
purpose  of  furnishing  excitation  for  the  main  motors 
during  regeneration. 

Steam  Locomotive  Experience  Applied  in 
Mechanical  Design 

In  the  design  of  this  locomotive  the  attempt  was 
made  to  obtain  those  mechanical  features  which  have 
developed  through  years  of  experience  with  steam  loco- 
motives. The  de- 
sirable features  are 
location  of  the  mass 
as  close  to  the  cen- 
ter as  possible,  high 
center  of  gravity 
of  that  part  of  the 
loconTbtive  carried 
on  the  running 
gear,  as  long  a 
rigid  wheelbase  as 
possible,  guiding 
trucks  located  well 
outside  the  mass  of 
the  running  gear, 
equalization  to  se- 
cure stability,  mini- 
mum permissible  restriction  of  free  movement  of  each 
axle  and  portion  of  the  running  gear  and  large  driver 
diameter.  In  the  cab  it  is  very  advantageous  to  concen- 
trate heavy  equipment  between  the  center  pins.  In  the 
running  gear  the  clo.ser  the  weight  is  concentrated  to  the 
center  pins  the  less  tendency  there  is  to  nose  and  the 
easier  the  duty  on  the  wheel  flanges  and  track. 

This  locomotive  embodies  all  the  foregoing  features 
to  a  remarkable  degree.  Particular  attention  was 
given  to  weight  distribution.  The  cab  has  the  boiler, 
water  and  oil  tanks,  storage  batteries,  air-compressor, 
resistors,  motor-generator  set  and  the  heavier  parts  of 
the  control  equipment  concentrated  between  the  center 
pins.  The  driving  motors  are  mounted  above  the  axles 
on  the  running  gear,  thus  getting  the  weight  well  inside 
the  wheelbase,  but  placing  it  relatively  high.  The 
height  of  the  center  of  gravity  of  the  complete  loco- 
motive is  68  in.,  a  value  that  compares  well  with  that 
of  a  steam  locomotive. 

The  Pacific  type  of  running  gear  with  its  long  rigid 
wheelbase  and  the  guiding  trucks  is  a  particularly  stable 
design  and  is  especially  good  with  the  weight  distribu- 
tion that  obtains  on  this  locomotive.  The  height  of 
the  center  of  gravity  of  trucks  with  motors  mounted 
U  48}  in. 

The  quill  drive,  which  is  a  further  development  of 
the  one  used  on  the  New  Haven  locomotives,  gives  each 
driving  axle  perfect  freedom  to  move  vertically  the  full 
distance  permitted  by  pedestal  jaws  without  affecting 
the  motors  or  frames,  except  through  springs.  The 
only  "dead"  weight  carried  is  the  weight  of  wheels, 
axles.  Journal  boxes  and  spring  clamps. 

Great  effort  has  been  made  to  cushion  the  locomotive 
against  shock,  either  while  running  or  from  bumping. 
The  apparatus  in  the  cab  is  especially  well  protected, 
since  the  cab  rests  on  spring-supported  plungers  which 
are  in  series  with  the  main  semi-elliptic  springs.     The 


cab  is  protected  against  bumping  strains  by  floating 
center  pins,  which,  while  held  rigidly  against  lateral 
motion,  are  cushioned  against  longitudinal  motion  by 
heavy  springs.  It  has  been  the  practice  heretofore 
with  this  general  type  of  locomotive  to  have  one  center 
pin  rigid  in  the  running-gear  frame  and  to  allow  the 
other  to  move,  freely  in  a  longitudinal  direction.  It 
\v&s  considered  best  in  this  machine  to  allow  a  slight 
relative  motion  between  the  two  center  pins,  but  to 
prevent  the  bumping  shocks  by  spring  cushioning. 

Notes  on  the  Electrical  Design 

The  efficiency  of  the  twin-motor  unit  with  both 
armatures  operating  to  drive  the  same  gear  has  been 
shown  by  factory  tests  to  be  materially  higher  than 
that  calculated  by  the  A.  I.  E.  E.  rules  from  "no  load" 
losses  and  the  fixed  percentage  of  losses  for  gears  and 
other  load  losses.  These  tests  show  plainly  that  those 
losses  assumed  for  the  Institute  rules  are  too  high 
for  large  motors. 

Past  practice  with  direct-current  motors  has  been  to 
use  the  serie-s-iiarallel  arrangement,  or  at  most,  series, 
series-parallel  and  parallel,  giving  one-quarter,  one-half 
and  full  speed.  With  six  motors  and  twelve  armatures 
on  3,000  volts  the  regular  series-parallel  control  could 
have  been  obtained  in  several  ways,  but  the  method 
adopted  gives  as  simple  a  control  as  any  system  for 
regular  series-parallel  arrangement  and  in  addition  hjis 
the  great  advantage  of  the  three-speed  locomotive  for 
handling  the  service.  The  one-third  and  the  two-third 
speed  arrangements  cover  the  range  so  much  better 
than  the  one-half  speed,  or  than  the  one-quarter  and 
one-half  speeds,  that  there  is  scarcely  any  comparison 
possible.  The  one-half  speed  is  too  low  for  a  running 
speed  and  too  high  for  switching.  The  one-third  speed 
is  an  excellent  .switching  speed,  and  the  two-thirds  speed 
is  a  good  running  speed,  especially  good  for  regenerat- 
ing on  hea\'y  grades.     Another  advantage  lies  in  the 
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SfHEMATIC   diagram    OF  MAIN    MOTOR   CIRCriTS.   WITH 
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decreased  rheostatic  losses  as  compared  with  those  in 
the  ordinary  series-parallel  control.  These  losses  are 
further  reduced  by  two  field  shunting  positions  on  each 
combination. 

One  of  the  fundamental  principles  on  which  this 
locomotive  was  designed  was  that  the  motor  circuit 
shouM  not  be  opened,  either  in  normal  operation  or 
under  emergency,  until  the  current  had  been  cut  down 
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by  the  introduction  of  resistance.  This  is  considered 
a  very  valuable,  if  not  an  absolutely  necessary  feature. 
The  effect  is  not  only  to  divide  the  arcs  among  a  large 
number  of  switches  and,  therefore,  to  promote  safety, 
but  the  generation  of  high  voltages  from  suddenly 
rupturing  a  heavy 
current  is  prevented. 
In  order  to  avoid  high- 
voltage  troubles  in  the 
auxiliaries  it  was  the 
policy  on  this  locomo- 
tive to  limit  the  high 
voltage  to  the  mini- 
mum possible  number 
of  circuits  and  the 
minimum  amount  of 
apparatus.  It  was 
impossible  to  avoid  it 
altogether  on  the  mov- 
ing apparatus,  due  to 
the  fact  that  the  train 
lighting  must  be  sup- 
plied for  hours  at  a 
time  in  case  of  any 
emergency  when  the 
train  is  held  up  by  a 
wreck  or  storms.  The 
motor-generator  set, 
which  is  designed  pri- 
marily for  this  pur- 
pose, is  the  only  piece 
of  moving  apparatus 
among  the  auxiliaries 

which  has  the  high  voltage  applied  to  it.  The  voltage 
selected  for  the  auxiliary  circuits  was  primarily  de- 
termined by  the  voltage  required  for  train  lighting. 
While  85  volts  is  lower  than  would  otherwise  be  selected 
for  the  auxiliary  motors,  it  is  perfectly  safe  and  is 
a  voltage  that  is  so  low  that  the  motors  can  be  for- 
gotten, as  far  as  the  questions  of  insulation  and  com- 
mutation are  concerned.  The  auxiliary  motors  are,  of 
course,  very  much  smaller  than  they  would  be  if  the 

high     voltage    were 
y^  applied  to  them.     A 

storage  battery, 
from  the  standpoint 
of  operation,  is,  of 
course,  always  a  de- 
sirable thing  on  a 
locomotive.  The  com- 
bination of  the  stor- 
age battery  and  the 
axle-generators  will 
furnish  ample  aux- 
iliary power  to  take 
a  locomotive  to  the 
end  of  a  run,  if  the 
motor-generator  set 
fails.  The  same  com- 
bination will  take  a 
train  safely  down 
the  longest  and 
steepest  grade  with 
the  air  brakes,  if 
power  is  for  any  rea- 
son cut  off  the  line.  If  the  train  is  going  up  a  grade  and 
power  is  cut  off  the  battery  will  furnish  air  to  hold  the 
train  with  the  brakes  for  a  considerable  time,  so  that  it 
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Motor 
Armature 


Main  Field 


SCHEMATIC  DIAGRAM  OF  SINGLE 
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will  not  be  necessary  to  block  the  wheels,  as  is  the  ordi- 
nary practice,  unless  power  is  off  for  a  considerable 
time. 

In  general,  wherever  possible  on  the  locomotive 
standard  industrial  types  of  motors  have  been  employed 
for  the  auxiliaries. 


Comparative  Characteristics  of  the 
Two  Locomotives 

The  following  table,  which  gives  a  summary  of  the 
principal  dimensions  and  characteristics  of  the  two 
locomotives,  is  of  interest  in  indicating  the  manner  in 
which  the  two  manufacturers  have  met  with  their 
individual  systems  of  design  the  general  specifications 
of  the  railway  for  these  locomotives: 


DATA  FOR  THE  ST.  PAUL  LOCOMOTIVES 

General  Electric 

Total  weight 521,2001b. 

Total  weiglit  on  drivers 457,680 

Length  over-all 76  ft.  0      in. 

Height  over  cabs 14  ft.    I  U  in. 

Height  over  pantograph,  locked  down 1 6  ft.      8    in. 

Total  wheelbase 67  ft.      0    in. 

Max.  rigid  wheelbase 1  3  ft.      9    in. 

Diameter  of  driving  wheels 44  in. 

Diameter  of  idle  wheels 36in. 

Heater  capacity 4,0001b.  steam 

per  hr. 

Water  capacity 30,000  lb. 

Oil  capacity 6,000  lb. 

Compressor  capacity 150  cu.f t.per 

min. 

Number  of  motors 12 

Type  of  motor (Bi-polar) 

GE-IOO 
General  Electric 

Locomotive  Rating:  Tapped  Field      Full  Field 

Total  horsepower,  I -hour  motor  rat- 

^ing 3,480  3,380 

Total  tractive  effort  one-hour  motor 

rating 36,000  46,000 

Speed,  miles  per  hour 36.2  27  5 

Total  horsepower  continuous 3,200  3,200 


Westinghouse 
550,000  lb. 
336,000 


88  ft. 
14  ft. 
16  ft. 
79  ft. 
16  ft. 
Tin. 


7    in. 
6    in. 
71  in. 
10  in. 
9    in. 


36  in. 
4,000  lb. 

25,500  lb. 
750  gal. 
150  cu.ft.  per 

min. 
12 
(Twin) 

4-p_ole 
Westinghouse 


4,200 

66,000 
23.8 
3,360 


Substation  Operation  for  Street 
Railway  Service* 

The  Author  Gives  the  Results  of  Practical  Experi- 
ence with   Three   Types   of   Trans- 
formation Apparatus 

By  W.  T.  Bivins 

Chief  Engineer  of  Electrical  Equipment  United  Railroads  of 
San  Francisco 

SUBSTATION  operation  for  street  railway  service 
should  be  placed  in  the  heavy-duty  class.  The  design 
of  the  building  and  equipment  should  be  made  with  a 
view  to  economy  and  simplicity  of  operation,  so  as  to 
minimize  the  necessary  number  of  attendants.  Due 
regard,  however,  should  be  given  to  possible  future 
extensions. 

For  transforming  high-voltage  alternating  current  to 
direct  current  for  railway  work,  the  choice  in  converting 
apparatus  usually  narrows  down  to  synchronous  motor- 
generators,  induction  motor-generators  and  rotary  con- 
verters. On  this  system  all  three  kinds  are  used,  the 
largest  stations  being  equipped  with  motor-generator 
sets.  Where  high  efficiency,  overload  capacity,  com- 
pactness and  low  initial  costs  are  of  greatest  impor- 
tance, the  synchronous  converter  is  apparently  the  most 
desirable  piece  of  apparatus  available,  it  being  under- 
stood that  the  alternating-current  feeder-line  conditions 
are  favorable  and  free  from  severe  surges,  rapid 
fluctuations  in  frequency,   excessive  ohmic  drops,   etc 


•Abstract    of    paper    read    at   Tliird    Annual    Electric    Railway 
Night  of  Pacific  Railway  Club. 
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Where  such  unfavorable  conditions  obtain,  however,  the 
induction  motor-genei^tor  is  preferable. 

On  our  system  we  find  that  there  are  times  when  the 
inherent  characteristic  of  fixed  ratio  of  alternating- 
current  to  direct -current  voltage  is  objectionable,  due  to 
shifting  of  load  centers.  To  cite  an  instance :  In  the 
Richmond  district  we  have  a  small  rotary  substation 
supplying  the  major  portion  of  energy  to  the  Beach, 
Park  and  Cliff  lines.  This  station  is  of  ample  capacity 
for  all  ordinary  purposes,  but  for  an  occasion  like  the 
arrival  of  the  "Fleet"  in  the  harbor,  when  everybody 
in  San  Francisco  wanted  to  go  to  the  beach,  this  sta- 
tion would  be  overloaded,  thus  necessitating  relief  by 
some  change  in  the  direct-current  feeders.  If  this  substa- 
tion equipment  had  consisted  of  motor-generator  sets, 
we  should  simply  have  lowered  the  direct-current  volt- 
age and  permitted  other  stations  operating  in  parallel 
to  feed  in  and  help  to  carry  the  abnormal  load  occa- 
sioned by  the  close  headway.  At  the  same  time  a  suit- 
able trolley  potential  for  operating  the  cars  would  have 
been  maintained.  This  is  a  concrete  instance  where 
motor-generator  sets  would  be  preferable  to  the  syn- 
chronous converter. 

Voltage  control  can,  of  course,  be  arranged  for  by  the 
use  of  extra  apparatus  for  controlling  the  alternating- 
current  voltage.  I  believe  that  the  induction  regulator 
is  now  being  used  more  generally  than  any  other  means 
for  voltage  control  in  connection  with  synchronous  con- 
verters. However,  any  such  apparatus  adds  to  the  ini- 
tial cost  and  some  of  it  is  dangerous  to  operate,  owing 
to  risk  of  short  circuits. 

On  our  system  we  have  obsen'ed  that  the-60-cycle 
rotary  converter  will  flash  over  from  positive  to 
negative  brush  arm,  in  case  of  a  ground  in  proximity 
to  the  station,  much  more  readily  than  the  motor- 
generator  sets.  In  fact,  we  have  had  considerable 
trouble  from  this  source  with  broken  trolley  wires  on 
the  rail,  and  are  now  considering  the  installation  of  a 
new  type  of  quick-acting  circuit  breaker,  along  with 
arcing  screens. 

Our  experience  has  shown  that  the  relation  of  trolley 
taps  to  the  source  of  power  is  of  great  importance, 
for  a  "close-up"  ground  will  invariably  damage  the 
circuit  breaker  even  though  the  machines  do  not  "buck" 
over.  The  line  losses  due  to  tap  distances  are  immate- 
rial, when  compared  with  the  loss  through  flashovers, 
including  delays  to  the  service  and  expense  involved 
in  repairing  damaged  apparatus. 

While  the  rotary  converter  has  somewhat  less  stabil- 
ity than  the  synchronous  and  induction-motor-driven 
sets,  its  efficiency,  including  transformers,  is  from  6 
to  8  per  cent  better  than  that  of  a  like  motor-generator 
set  without  transformers.  The  motor-generator  set, 
however,  has  some  very  desirable  features  not  found  in 
the  synchronous  converter,  such  as  its  possible  use  by 
over-excitation  for  power-factor  control.  The  induction 
motor  is  not  easily  thrown  out  of  phase,  and  accordingly 
is  very  desirable  in  some  classes  of  work.  However,  it 
ia  at  a  disadvantage  because  it  has  no  power-factor 
control.  Comparing  all  three  kinds  of  converting  appa- 
ratus, my  obBer\-ations  and  experience  have  been  that 
the  synchronous  motor-generator  set  is  preferable  for 
railway  service. 

A  question  which  often  arises  is  as  to  the  choice  in 
size  of  units  for  a  substation.  In  my  opinion,  medium- 
sized  units  are  preferable,  space  permitting,  because 
better  economy  can  be  secured  by  cutting  in  and  out 
machines  to  follow  the  load.     Furthermore,  with  large 


units  if  one  becomes  incapacitated,  a  serious  overload 
is  usually  imposed  upon  the  other  machines.  With  the 
pi-esent  high  generating  cost,  it  seems  even  more  neces- 
sary than  ever  closely  to  watch  the  apparatus  to  see 
that  no  more  units  are  in  service  than  necessary. 

In  connection  with  troubles  encountered  in  the  upkeep 
of  direct-current  generators,  the  most  bothersome  are 
those  connected  with  the  commutator.  Excessive  spark- 
ing will-  usually  be  found  due  to  some  defect  in  the 
field  or  the  armature,  some  external  electrical  trouble, 
or  more  likely  a  trouble  in  the  commutator,  where  it  is 
sometimes  difficult  to  identify.  Field  troubles  usually 
consist  of  partial  short  circuit  in  one  coil,  unequal  air 
gaps,  series  fields  connected  by  mistake  so  as  to  oppose 
the  shunt  fields,  or  an  error  in  rewinding  a  coil.  Any 
of  these  troubles  electrically  unbalance  a  machine  and 
cause  short-circ»4it  currents  with  resultant  sparking. 
The  more  common  troubles  in  an  armature  causing  bed 
commutation  are  partial  open  circuit  and  short  circuit 
in  some  portion  of  the  winding.  We  have  also  experi- 
enced sparking  in  a  less  degree  due  to  high  resistance 
between  the  end  of  a  coil  and  the  commutator  riser.  As 
for  the  commutator,  sparking  is  usually  caused  by  oper- 
ation of  brushes  at  wrong  commutation  points,  incorrect 
brush  spacing,  spanning  of  too  many  bars  by  brushes, 
lack  of  parallelism  of  brush  arms  with  commutator  bars, 
and,  last  but  not  least,  high  mica. 

On  our  system  at  one  time  we  had  a  lot  of  com- 
mutator trouble  from  high  mica,  particularly  in  one 
9,000-kw.  substation,  which  was  heavily  overloaded 
during  the  Panama-Pacific  Exposition.  The  so-called 
"skin"  or  hard  finish  of  the  commutators  was  burned 
off  by  overload,  after  which  the  commutator  bars  were 
soft  and  the  mica  hard,  occasioning  constant  stoning  to 
keep  the  machines  operating.  Some  1,500-kw.  motor- 
generator  sets  were  stoned  two  or  three  times  a  day. 
After  ti-ying  all  sorts  of  brushes  we  finally  decided 
to  undercut  the  mica,  which  we  did  with  a  tool  designed 
and  built  in  our  own  shops.  This  ended  our  troubles.- 
The  machine,  which  had  always  given  commutator 
trouble  and  had  been  trued  up  by  the  manufacturer 
after  installation  has,  as  this  paper  is  written,  been 
running  off  fifteen  months  since  it  was  slotted,  during 
which  time  we  have  practically  disregarded  the  com- 
mutator. Special  brushes  designed  for  use  with  slotted 
commutator  are  employed,  and  these  require  no  oiling 
and,  therefore,  seldom  need  cleaning.  These  brushes 
have  little  or  no  abrasive  characteristics  and  have  worn 
but  little  in  fifteen  months,  while  the  wear  of  the  com- 
mutator is  practically  nil. 


Statistics  on  H.  C.  of  L. 

According  to  reports  received  by  the  Bureau  of  Labor 
Statistics  of  the  United  States  Department  of  Labor 
from  retail  dealers  in  fifty  cities,  the  average  family 
expenditure  for  food  was  2  per  cent  higher  on  Jan.  15, 
1920.  than  on  Dec.  16,  1919.  The  coat  in  December 
was  2.6  per  cent  higher  than  it  had  been  in  any  previous 
month.  These  figures  show  an  increase  of  9  per  cent 
since  January,  1919,  and  an  increase  of  104  per  cent 
since  January,  1913.  The  compariaona  are  based  on 
the  average  retail  prices  of  the  following  articles, 
weighted  according  to  the  consumption  of  the  average 
family:  Sirloin  steak,  round  steak,  rib  roast,  chuck 
roast,  plate  beef,  pork  chops,  bacon,  ham,  lard,  hens, 
flour,  corn  meal,  eggs,  butter,  milk,  bread,  potatoes, 
sugar,  cheese,  rice,  coffee  and  tea. 
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Symposium  on  Railway  Substations 

Pour  Papers  Read  at  the  Meeting  of  the  American  Institute  of  Electrical  Engineers  in  Pitts- 
burgh Summarize  the  Status  of  Converter  Protection,  Automatic 
Control  and  Related  Developments 


A  FEATURE  of  the  385th  meeting  at  the  American 
Institute  of  Electrical  Engineers,  held  in  Pitts- 
burgh, Pa.,  on  March  12,  was  a  group  of  papers 
by  substation  design  experts  on  subjects  which  are 
uppermost  in  the  minds  of  electrical  engineers  today. 
Abstracts  of  these  are  given  below,  and  a  summary  of 
the  discussion  following  will  be  printed  in  a  later 
issue  of  this  paper. 


types  of  protection  have  been  further  perfected  and  are 
now  in  regular  commercial  use.  They  are  used  either 
separately  or  together,  and  in  many  instances  are  con- 
sidered standard  railway  practice. 

Thirteen  of  the  improved  breakers  were  installed  by 
the  Chicago,  Milwaukee  &  St.  Paul  Railroad,  as  part 


Positive  Bus 


Short-Circuit  Protection  for  Direct 
Current  Substations* 

A  Resume  of  Development  of  Flash  Barriers  and 

High-Speed    Circuit    Breakers    With    Special 

Reference  to  the  St.  Paul  Electrification 

By   J.    J.    LiNEBAUGH 

Engrlneer   Railway  &  Traction   Engineering   Department,   General 
Electric    Company,    Schenectady,    N.    Y. 

^r^HE  investigation  of  means  to  prevent  flashing  of 
A  direct  current  machinery  and  the  development  of 
suitable  equipment  have  been  continued  since  the  pre- 
sentation of  the  paper  on  "Protection  from  Flashing 
for  Direct-Current  Apparatus"  by  J.  L.  Bumham  and 
the  writer,  read  at  the  Atlaij^c  City  convention  of  the 
Institute  in  1918.t 

The  study  covered  in  that  paper  indicated  that  a  spe- 
cial form  of  flash  barrier  without  coolers  and  a  new  form 
of  high-speed  circuit  breaker  with  current  limiting 
resistance  had  proved  the  most  promising  develop- 
ment, and  that  tests  showed  that  the  two  types  of  pro- 
tection provided  complete  protection  from  a  "dead" 
short  circuit  caused  by  short  circuiting  the  terminals 
of  a  machine  without  external  resistance.     These  two 
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•Abstract  of  paper  read  at  Pittsburgh  meeting  of  the  A.I.E.E.. 
March   12,   1920. 

tSee  Issue  of  Electhic  Railway  Journal  for  July  6,  1918, 
page   9. 


CIRCUIT    DIAGRAM   FOR   CONNECTIONS    OF   HIGH    SPEED 
CIRCUIT  BREAKER 

of  the  electrification  of  its  Pacific  Coast  and  Cascade 
Mountain  divisions. 

This  breaker  was  used  instead  of  the  first  type  of 
circuit  breaker,  which  has  given  successful  operation 
during  the  past  three  years  in  the  fourteen  substations 
of  the  440-mile  original  electrification  of  this  road. 
The  new  breaker  has  the  advantages  of  lower  cost  and 


FLASH  BARRIERS  APPLIED  TO  SYNCHRONOUS 
CONVERTER 


CONVERTER  EQUIPPED  WITH  LATEST  TYPE  OF  BRUSH 
HOLDER  PROTECTION 
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greater  simplicity.  One  of  these  breakers  is  used  with 
each  of  the  2,000-kw.  3,000-volt  synchronous  motor- 
generator  sets  in  the  Tacoma,  Renton,  Cathedral  Falls, 
Hyak,  and  Cle  Elum  substations,  and  the  remaining  five 
breakers  are  placed  one  each  on  the  new  gearless  pas- 
senger locomotives.  On  account  of  the  lower  cost  of 
these  breakers  and  the  advantages  of  using  the  "unit" 
system  throughout,  each  of  the  sets  is  protected  by  its 
own  high-speed  breaker  instead  of  one  breaker  per  sub- 
station, the  arrangement  in  the  original  installation. 
The  general  connections,  location  of  circuit  breakers, 
etc.,  are  shown  in  an  accompanying  diagram. t  The 
circuit  breakers  for  the  substations  and  locomotives  are 
exactly  alike,  with  the  exception  of  interlocking  and 
calibration  for  tripping  points. 

The  circuit  breakers  were  given  a  very  exhaustive 
test  in  connection  with  one  of  the  2,000-kw.  sets  be- 
fore shipment.  It  was  found  that  the  generators  could 
be  short-circuited  with  only  sufficient  cable  in  circuit 
to  connect  the  different  meter  shunts,  short-circuiting 
contactors  and  high-speed  breaker,  without  damaging 


OENBRATOR   OF    ST.    PAUI>    MOTOR    GENERATOR    8BT 
EQUIPPED   WITH    FLJVBH    BARRIERS 

the  machine  in  any  way  and  with  practically  no  flash- 
ing at  the  brushes. 

A  special  reliability  or  endurance  test  was  made  as 
part  of  the  acceptance  test  of  the  breakers,  during 
which  about  sixty-five  short  circuits  of  different  magni- 
tudes, fifteen  of  which  were  "dead"  short  circuits, 
were  applied  at  intervals  of  about  two  and  a  half  min- 
utes without  cleaning  the  commutators  or  giving  them 
any  attention  whatever.  At  the  conclusion  of  these 
tests,  five  "dead"  short  circuits  were  thrown  on  the 
sets  within  ten  minutes.  At  the  end  of  these  tests  the 
commutators  were  in  excellent  condition  without  need 
of  cleaning  or  attention  of  any  kind. 

The  application  of  the  high-speed  circuit  breaker  to 
direct-current  electric  locomotives  is  another  distinc- 
tive advance,  as,  in  addition  to  protecting  the  apparatus 
on  the  locomotive,  it  prevents  the  short  circuits  from 
affecting  the  substations. 

An  incidental  advantage  of  this  type  of  protection 
is  the  elimination  of  disturbaacee  on  the  alternating- 
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DIAGRAM     SHOWING     SHORT-CIRCUIT     CURRENTS     WITH 

STANDARD    AND    HIGH-SPEED    TYPES    OF    CIRCUIT 

BREAKER 

current  side  of  synchronous  converters  or  motor-gener- 
ators sets  ordinarily  caused  by  direct-current  short  cir- 
cuits, due  to  the  fact  that  the  load  is  decreased  so 
quickly  that  momentum  of  the  armatures  supplies  the 
energy  and  the  load  is  not  increased  materially  on  the 
alternating-current  side.  The  overload  relays  are 
therefore  not  affected,  increasing  very  greatly  the  gen- 
eral operating  efficiency  of  the  substation,  eliminating 
time  required  to  start  up  a  set  from  the  alternating 
current  side,  etc.  After  the  occurrence  of  a  short  cir- 
cuit it  is  only  necessary  for  the  operator  to  close  the 
high-speed  circuit  breakers  and  then  the  main  switch- 
board breaker  which  is  in^rlocked  with  the  high-speed 
breaker,  after  which  the  main  switch  is  thrown  in 
following  regular  switching  practice.  If  the  short  cir- 
cuit still  persists,  the  high-speed  breaker  will  again 
open,  but  with  no  flashing  or  damage  to  brushes  or 
commutators,  and  greatly  increa.sed  duty  on  the  regular 
breaker. 

The  flash  barriers  described  in  the  original  paper 
have  not  been  changed  in  any  essential  details,  im- 
provements being  along  the  line  of  simpler  construction, 
ease  of  removal  for  inspection  and  improvement  in 
appearance.  An  accompanying  photograph  shows  the 
barriers  as  used  on  the  generator  of  the  Milwaukee 
electrification  motor-generator  sets,  while  another  il- 
lustration shows  barriers  on  a  600-1,200  volt,  60-cycle, 
500-kw.  synchronous  converter. 


1.2       24.000 


IThla  circuit  breaker  wm«  4«»crlb«d  In  the  Imu«  of  Um  Btatmuc 
Railwat  Jovhnal  for  Feb.  tl,  1(10,  p.  St4. 


DIAORAM  SHOWING  PROTECTION  AFFORPKD  BT  REMOTE 
TAP  CONNECTIONS 


March  13,  1920 


Electric    Railway    Journal 


517 


Another  advance  in  short-circuit  protection  is  the 
protected  type  of  brush  holder  in  which  the  brush  rig- 
ging is  protected  on  all  sides  where  flashing  might 
occur,  by  asbestos  lumber,  so  that  an  arc  cannot  readily 
hold  between  brush  holders  of  opposite  polarity.  This 
protection  is  shown  in  a  third  photograph.  It  prevents 
the  formation  of  iron  or  copper  vapor,  which  might 
cause  a  flash  to  the  frame  and  damage  to  the  brush 
rigging  or  commutator.  A  removable  cover  is  provided 
for  inspection  and  removal  of  brushes.  It  is  made  of 
an  iron  sheet  for  convenience,  as  there  is  no  tendency 
for  the  arc  to  strike  this  part  of  the  brush  rigging 
during  tests  or  in  actual  operation.  This  type  of  brush 
rigging  has  been  standardized  for  all  600-volt,  60-cycle, 
synchronous  converters. 

The  use  of  the  high-reluctance  commutating  poles  is 
a  very  promising  improvement  which  has  just  been 
made  in  60-cycle,  600-volt  synchronous  converters,  and 
has  been  standardized  for  all  60-cycle  machines.  This 
raises  the  flashing  point  at  least  50  per  cent. 

In  conclusion  attention  should  be  called  to  the  great 
protection  afforded  by  tapping  the  feeder  at  some  dis- 
tance from  the  substation.  This  is  undoubtedly  the 
■cheapest  type  of  protection  which  can  be  used,  but  can- 
not be  relied  upon  to  prevent  flashing  over  under  ex- 
treme short  circuits.  Under  ordinary  conditions  the 
distance  to  the  first  tap  need  not  be  greater  than  2,000 
ft.  A  greater  distance  than  this  causes  an  appreciable 
loss  of  energy  and  drop  in  voltage.  An  accompanying 
diagram  shows  very  clearly  the  great  benefit  of  a  small 
amount  of  resistance  in  reducing  the  maximum  pos- 
sible current  on  a  short  circuit. 

If  complete  immunity  is  desired  from  short  circuits, 
the  high-speed  circuit  breaker  and  barriers  offer  un- 
doubtedly the  best  known  solution.  With  this  pro- 
tection feeder  taps  can  be  connected  to  the  overhead 
trolley  directly  at  the  substation,  reducing  losses  to  a 
minimum.  Maintenance  of  the  substation  apparatus 
will  also  be  decreased,  as  burning  from  short-circuits 
undoubtedly  causes  most  of  the  wear  and  deterioration 
on  brushes  and  commutator.  Another  particular  ad- 
vantage of  this  type  of  protection  is  that  it  can  be  ap- 
plied to  old  generators  or  synchronous  converters  of  any 
voltage  without  changing  the  machine  itself. 


Flashing  of  60-Cycle  Rotary 
G)nverters* 

The  Author  Analyzes  the  Causes  of  Flashing, 

Describes  Experiments  With  a  Number  of 

Anti-Flashing  Devices  and  Suggests 

Some  Remedies  for  This  Evil 

By  M.  W.  Smith 

Engineering  Department  Westinghouse  Electric  &  Manufacturing 
Company,    East   Pittsburgh,   Pa. 

'"p^HE  protection  of  the  60-cycle  converter  from  flash- 
1  ing  is  more  difficult  than  that  of  commutating 
machines  of  any  other  class  due  to  the  inherent  limita- 
tions of  distance  between  neutral  points  on  the  commu- 
tator. This  distance  is  fixed  by  the  frequency  and  by 
the  peripheral  speed  of  the  commutator. 

The  rate  of  increase  of  the  direct  current  on  short 
!       circuit  is  very  rapid  as  compared  with  that  in  direct- 
current  generators.     Tests  made  of  the  generators  of 


•AbstrHot  of  paper  reail  at  Pittsburgh  meeting  of  the  A.I.B.E., 
March  12,  1920. 


the  2,000-kw.  sets  for  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad  showed  the  initial  rate  of  increase  in 
current  on  short  circuit  to  be  approximately  1,100,000 
amp.  per  second.  On  the  500-kw.  converter,  however, 
the  average  initial  rate  was  approximately  3,300,000 
amp.  This  rapid  rate  of  increase  in  short-circuit  cur- 
rent, together  with  the  limited  distance  between  brush- 
holder  arms,  makes  the  60-cycle  converter  particularly 
susceptible  to  flashing  trouble. 

Flashing  does  not  appear  to  be  entirely  dependent 
upon  the  value  at  which  the  current  is  arrested.  When 
a  machine  is  on  short  circuit  a  large  percentage  of  the 
voltage  is  consumed  internally.  The  heavier  the  short 
circuit,  the  larger  is  the  percentage  of  the  voltage  thus 
consumed.  Then  so  long  as  the  direct  current  breaker 
is  closed  the  voltage  between  brush  arms,  and  hence 
the  tendency  to  flash,  is  a  minimum.  The  voltage  be- 
tween neutral  points  on  extreme  overload  and  short 
circuit  vvith  the  direct-current  breaker  closed,  is  also 
dependent  somewhat  upon  the  brush  pressure.  Assum- 
ing a  reasonable  brush  pressure  and  contact  drop,  it  is 
practically  impossible  for  a  machine  to  "buck  over"  and 
hang  on  between  arms  on  dead  short  circuit  so  long 
as  the  direct-current  breaker  is  closed,  for  the  voltage 
on  the  commutator  is  practically  "killed."  It  is  usually 
the  opening  of  the  direct-current  breaker  that  does  the 
damage. 

Flashing  Depends  Upon  Several  Factors         I 

An  ideal  circuit  breaker  is  not  necessarily  one  which 
opens  the  circuit  before  the  machine  "bucks  over"  (for 
it  usually  does  not  "buck  over"  until  the  breaker  opens) 
or  before  the  current  reaches  a  certain  value,  but  one 
which  opens  the  circuit  before  sufficient  gas  and  vola- 
tile matter  have  been  formed  over  the  commutator  to 
cause  the  machine  to  "buck  over"  when  the  voltage  is 
restored  by  the  opening  of  the  breaker.  It  may  be  said 
that  flashing  is  roughly  a  function  of  the  voltage,  the 
distance  between  neutral  points  and  the  amount  of  gas 
or  volatile  matter  over  the  commutator. 

It  is  the  writer's  opinion,  in  view  of  results  of  very 
extensive  tests,  that  a  moderately  high-speed  breaker 
is  no  better  than  an  ordinary  slow-speed  breaker.  A 
very  slow-speed  breaker  may  even  be  better  than  a 
moderately  high-speed  breaker,  due  to  the  fact  that  the 
voltage  will  have  time  to  die  down  appreciably  before 
the  breaker  opens,  especially  if  the  alternating-current 
supply  is  opened  in  the  meantime. 

Opening  the  alternating  current  breaker  is  of  course 
undesirable,  because  the  machine  has  to  be  synchron- 
ized again.  However,  this  procedure  minimizes  the 
flashing  considerably. 

The  relative  strength  of  armature  and  commutating- 
pole  fields  has  a  considerable  influence  upon  the  com- 
mutation, and  hence  upon  the  flashing  of  a  synchronous 
converter  on  sudden  changes  of  load  and  extreme  over- 
load or  short  circuit.  Under  normal  load  conditions  the 
alternating-current  magnetomotive  force  opposes  that 
produced  by  the  direct  current.  In  the  inter-polar 
space  the  resultant  armature  action  is  only  about  15 
per  cent  of  the  direct-current  armature  reaction  and 
is  in  the  same  direction.  The  commutating-pole  field 
ampere-turns  under  this  condition  are  just  sufficient  to 
buck  down  this  resultant  magnetomotive  force,  and  in 
addition  to  force  sufficient  flux  across  the  commutating- 
pole  gap  to  generate  the  required  counter-voltage  for 
commutation.     At  the  instant  of  short  circuit  the  con- 
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verter  acts  largrely  as  a  direct-current  generator,  de- 
livering the  first  rush  of  current  from  its  own  inertia, 
with  the  result  that  the  machine  is  enormously  under- 
compensated._  The  larger  the  proportion  of  the  ampere- 
turns  expended  in  the  commutating-pole  air  gap,  or  its 
equivalent,  the  less  will  be  the  effect  of  the  armature 
reaction  upon  the  commutating-pole  flux  and  hence 
upon  the  commutation  and  flashing  of  the  machine. 

Sudden  changes  in  the  frequency  applied  to  the  con- 
verter are  equivalent  to  the  machine  being  out  of  phase 
and  produce  similar  results  from  the  standpoint  of 
flashing.  In  one  case  where  flashing  occurred  with  a 
1,000-kw.,  600-volt,  25-cycIe  converter,  the  trouble  was 
eliminated  by  greatly  increasing  the  strength  pf  the 
commutating-pole  flux. 

Difficulties  in  Applying  the  Flash 
Suppressor  to  Rotaries 

The  flash  suppressor,  as  applied  to  converters,  is 
simply  a  high-speed  switch  actuated  by  the  short-circuit 
current,  much  in  the  same  manner  as  a  circuit  breaker, 
which  short-circuits  either  all  or  a  part  of  the  collector 
rings.'  This  reduces  or  "kills"  the  voltage  on  the  com- 
mutator to  such  an  extent  that  it  prevents  the  machine 
from  fla.shing  over.  This  device  has  already  been  ap- 
plied to  generators  of  the  motor-generator  sets  in  the 
substations  of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road. 

In  connection  with  the  rotary  converter  the  operation 
of  the  flash  suppressor  means  practically  a  short-circuit 
on  the  alternating-current  system  through  the  converter 
transformers.  In  addition  the  machine  has  a  tendency 
to  fall  out  of  step,  requiring  it  to  be  resynchronized  if  it 
does  so.  Tests  were  made  with  inductance  in  the  local 
suppressor  circuit  for  the  purpose  of  finding  out  the 
maximum  value  of  inductance  which  could  be  used  to 
limit  the  alternating  current  and  still  reduce  the  direct 
current  voltage  sufliciently  to  give  protection  on  the 
direct-current  side.  It  was  found  that  in  order  to 
give  such  protection  the  value  of  this  inductance  has 
to  be  such  that  upon  the  opening  of  the  direct-current 
breakers  the  direct-current  voltage  would  not  rise  above 
the  value  it  had  dropped  to  due  to  the  direct-current 
short  circuit.  The  test  showed  that  reasonable  protec- 
tion could  be  had  at  about  ^ight  times  full  direct  cur- 
rent load  without  drawing  over  nine  times  full  load  al- 
ternating current. 

With  the  idea  of  preventing  the  machine  from  drop- 
ping out  of  step,  a  three-pole  oil  circuit  breaker  was  put 
in  the  local  leads  of  the  suppressor  circuit  in  connection 
with  the  above  test,  so  as  to  open  this  circuit  and  throw 
the  machine  back  on  the  line.  It  was  found  that  this 
could  be  done  without  any  particular  disturbance  up  to 
the  point  where  the  inductance  in  the  suppressor  cir- 
cuit had  to  be  decreased  (for  protection  to  the  direct- 
current  side)  sufficiently  to  cause  the  machine  to  fall 
out  of  step.  This  was  approximately  ten  times  full 
load. 

The  tests  showed  clearly  that  the  flash  suppressor 
will  give  ample  protection  from  flashing  to  the  con- 
verter as  far  as  the  alternating-current  side  is  con- 
cerned. However,  there  are  several  problems  connected 
with  the  application  of  the  device  to  synchronous  con- 
verters, such  as  the  increased  duty  on  the  collector 
rings,   disturbance   to  the  alternating-current   supply 


system  and  the  falling  of  the  machine  out  of  step,  which 
have  not  as  yet  been  worked  out. 

Various  forms  of  flash  guards  have  so  far  proved  to 
be  unsuccessful.  These  consisted  of  two  continuous 
end  rings,  one  at  the  back  of  the  commutator  and  one 
at  the  front  with  barriers  between  arms  extending 
down  to  within  approximately  ^  in.  of  the  commutator. 
All  tests  indicated  that  these  barriers  should  be  of  an 
open  construction  and  as  far  away  from  the  source  of 
the  arc  as  possible  so  as  to  give  it  sufficient  room  to 
expand  and  dissipate  itself  without  becoming  explosive. 
In  other  words,  the  barriers  should  be  next  to  the  parts 
to  be  protected  (as  the  pedestal  and  leading  side  of 
brush  holders)  and  as  far  away  from  the  arc  as  pos- 
sible. Best  results  have  been  obtained  by  protecting 
the  pedestaf  with  an  arc  shield  and  leaving  as  much 
space  as  possible  on  the  commutator  for  the  arc  to  ex- 
pand. This  also  gives  free  access  to  the  commutator, 
the  lack  of  which  is  one  great  disadvantage  in  any  form 
of  flash  guards. 


Automatic  Railway  Substations* 

An  Account  of  Some  of  the  Improvements  Made 

During  the  Past  Five  Years  and  an  Outline  of 

the  Present  Status  of  Automatic  Control 

By  Frank  W.  Peters 

Railway    ft    Traction    Endneerlng    Department,    General    Blectrie 
Company,  Schenectady,  N".  T. 

The  use  of  automatic  substations,  as  shown  by  several 
years  of  use,  has  resulted  in  decided  economies  and 
improved  operating  conditions,  and  as  the  subject  has 
not  been  presented  before  the  Institute  since  the  ac- 
count of  the  original  installatipnf  was  prepared,  a 
review  of  the  modern  automatic  equipment  seems  desir- 
able. 

The  individual  devices  comprising  the  first  equip- 
ment were,  with  but  few  exceptions,  those  which  had 
previously  been  developed  by  electrical  manufacturers 
for  use  in  other  applications.  This  condition  was  a 
decided  advantage  to  the  operating  companies  since 
development  charges  were  eliminated,  rendering  the 
equipment  comparatively  low  in  cost  This  in  addition 
to  the  successful  operation  of  the  early  installations, 
made  possible  the  rapid  growth  of  automatic  appli- 
cation to  electric  railways. 

Automatics  Are  Used  in  Considerable  Variety 

Shortly  after  the  initial  installation  on  the  Elgin  A 
Belvedere  Electric  Railway,  the  two  remaining  sub- 
stations on  that  road  were  made  automatic,  followed 
by  the  Potomac  Electric  Power  Company  which  made 
automatic  a  600-l(W.  substation.  About  that  time 
(1916)  the  Des  Moines  City  Railway  and  Inter  Urban 
Railway,  two  adjacent  road.t,  outlined  the  now  practi- 
cally completed  program  involving  automatic  substa- 
tions. These  roads  now  have  in  operation  a  total  of 
three  800-kw.  and  nine  5(M)-kw.,  600-volt  automatic 
synchronous  converter  equipments.  The  confidence  in- 
spired in  the  minds  of  operating  engineers  and  the 
rapid  adoption  of  this  comparatively  new  phase  of  elec- 
tric railway  operation  was  in  no  small  measure  ac- 
celerated by  the  successful  performance  of  this  rather 
broad  application. 

The  range  of  requirement  to  which  the  new  scheme 
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could  be  successfully  applied  was  demonstrated  when 
in  1917  two  300-kw.,  600-volt,  60-cycle  synchronous 
converters  operated  in  series  on  1,200  volts  by  the 
Milwaukee  Railway  &  Light  Company  were  automa- 
tically equipped.  Two  automatic  substations  each  con- 
taining one  600-kw.,  1,500-volt  d-c.  induction  motor-gen- 
erator set  were  also  installed  in  1919  by  the  Salt  Lake, 
Garfield  &  Western  Railway.  The  Rhode  Island  Com- 
pany has  for  some  time  been  operating  a  station  con- 
taining two  300-kw.,  600-voIt  converters  in  parallel, 
while  in  other  locaHties  portable  automatic  substations 
have  been  functioning  successfully.  Railway  converters 
now  automatically  equipped  range  in  size  from  200 
to  1,500  kw.  with  motor-generator  sets  from  300  to 
2,000  kw.  The  total  capacity  operating  in  this  manner 
and  including  those  in  process  of  installation  is  esti- 
mated to  be  32,000  kw.  while  the  number  of  automatic 
equipments  involved  is  approximately  seventy-five,  fifty 
of  which  having  been  applied  to  300  and  500-kw.  sizes, 
and  the  remainder  cover  the  range  of  various  tjTpes 
and  sizes  of  installations  briefly  referred  to. 

Without  question  a  direct  reduction  in  operating 
expense  has  been  the  prime  motive  for  the  purchase 
by  railway  companies  of  automatic  substations.  The 
saving  is  efi'ected  in  several  ways,  although  it  is  varia- 
ble and  depends  upon  conditions  under  which  a  partic- 
ular station  is  operated,  as  well  as  the  number  and 
capacity  of  machines  in  the  station.  The  following  are 
the  principal  items  of  saving:  Labor,  light-load  losses, 
fuel  for  heating,  building  construction,  saving  result- 
ing from  improved  load  factor,  feeder  costs  and  re- 
duction of  electrolysis  losses. 

What  Automatic  Control  Actually  Does 

Under  automatic  control  the  functions  of  starting  and 
connecting  the  machines  to  thg  line  upon  power  de- 
mand and  finally  shutting  them  down  after  the  de- 
mand for  power  has  ceased  are  all  carried  on  in  their 
proper  sequence  without  any  assistance  whatsoever 
from  an  operator.  In  present  day  practice  the  great 
majority  of  these  stations  are  controlled  entirely  by 
the  automatic  equipment,  but  a  few  are,  for  specific 
reasons,  remotely  controlled  by  dispatchers  with  the 
aid  of  a  pilot  wire.  A  remote-control  station  may  be 
considered  in  the  same  class  with  a  purely  automatic 
station  since  the  control  current  merely  replaces  the 
automatic  devices  which  determine  when  the  station  is 
to  start  or  stop.  The  remaining  apparatus  which  per- 
forms the  actual  switching  operations  is  identical  in 
both  cases. 

Protective  devices  having  the  following  duties  are 
provided  to  perform  the  functions  ordinarily  left  to 
the  discretion  of  the  operator:  (1)  To  limit  the  over- 
loads. (2)  To  limit  the  temperatures.  (3)  To  shut 
down  the  machine  when  a.-c.  or  continuous  d.-c.  short 
circuits  occur,  upon  failure  of  alternating  current,  upon 
failure  of  any  device,  in  case  of  excessive  speed  and 
upon  reversal  of  direct  current.  (4)  To  prevent  ma- 
chine starting  during  low  a.-c.  voltage  and  during  single- 
phase  a.-c.  supply  periods. 

In  stations  containing  a  motor-generator  set,  instead 
of  a  synchronous  converter,  certain  modifications  of 
the  equipment  are  necessary  to  accommodate  the  start- 
ing operations,  but  the  scheme  of  operation  with  few 
exceptions  is  similar  to  the  converter  equipments.  Oil- 
immersed  starting  and  running  contactors  are  used  be- 
cause of  the  higher  transformer  secondary  voltage  and 
a  certain  amount  of  overload  protection  is  obtained  b.v 


inserting  one  or  two  steps  of  resistance  in  the  generator 
field  circuit  in  addition  to  two  steps  of  series  re- 
sistance in  the  main  d.-c.  circuit.  This  arrangement 
reduces  initial  cost  since  the  field  resistance  and  its 
contactors  are  of  small  capacity.  An  energy  saving  in 
resistor  heat  loss  is  also  accomplished.  The  250-volt 
generator  on  the  drum  controller  becomes  unnecessary 
in  the  case  of  a  motor-generator  automatic  equipment. 

Improvements  that  Havk  Increased  Reliability 

The  recent  development  in  automatic  equipments 
has  largely  consisted  of  perfecting  and  making  more 
reliable  the  present  type  of  station  as  well  as  arranging 
for  and  applying  the  principle  in  other  applications 
such  as  lighting,  mining  and  hydraulic  generating  sta- 
tions. Among  specific  instances  of  improved  design 
may  be  mentioned  the  elimination  from  the  equipment 
of  all  disk-type  interlocks  and  the  substitution  of 
substantial  finger-type  auxiliary  contacts.  Relay  con- 
tacts element  have  been  improved  where  necessary  so 
as  to  provide  a  quick  make-and-break  action  and  on 
direct-current  circuits  blow-out  coils  have  been  added. 
An  improved  type  of  motor-operating  mechanism  for 
oil  circuit  breakers  is  now  in  use  in  which  compactness 
and  reliability  are  the  outstanding  features.  Direct- 
current  contactors  having  a  rupturing  capacity  suflH- 
cient  to  handle  any  load  conditions  have  been  developed 
and  are  performing  their  function  with  complete  suc- 
cess. Reverse  current  and  under-load  relays  of  sub- 
stantial construction  and  capable  of  accurate  calibra- 
tion at  low  current  values  have  been  designed  to  ac- 
commodate the  conditions  of  automatic  substation  oper- 
ation. 

The  use  of  automatic  control  in  railway  substations 
has  in  a  comparatively  short  time  expanded  to  where 
it  is  firmly  established  in  city  and  interurban  railway 
operation.  The  successful  experience  of  the  past  has 
resulted  in  larger  capacity  stations  serving  heavy  traffic 
being  made  automatic.  The  adaptation  of  this  type 
of  control  to  electric  trunk  line  service  at  2,400  or 
3,000  volts  direct  current  as  well  as  more  extended  use 
in  the  strictly  industrial  field  is  not  far  beyond  the 
horizon. 


Automatic  Substations  for  Heavy 
City  Service* 

The  New  Method  of  Control  Simplifies  Distribution 

Problems  and,  Judicially  Used,  Saves  Money 

and  Improves  Operating  Conditions 

By  R.  J.  Wensley 

Westlnghouse    Electric    &    Manufacturing    Company,    East 
Pittsburgh,   Pa. 

IT  IS  very  gratifying  to  those  directly  interested  in 
the  automatic  substation  that  the  larger  city  street 
railway  systems  are  eagerly  taking  up  the  question  of 
rebuilding  their  distribution  systems  by  taking  ad- 
vantage of  the  savings  made  possible  by  automatic  oper- 
ation of  converting  equipment. 

The  earlier  street  railway  systems  made  little  or  no 
attempt  to  lay  out  the  distribution  lines  with  economy 
or  efficiency.  Any  location  available  was  seized  on  as 
a  power-house  site.  Cables  were  run  the  shortest  pos- 
sible distance  to  the  trolley  wire  and  from  that  point 
the  trolley  wire  was  usually  the  only  means  of  carrying 
current.     As   service   demands   increased   the   voltage 


•Abstract  of  paper  read  at  Pittsburgh  meeting  of  the  A.I.B.E., 
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FIG.    1.      FEBDER   COPPER    NOW    IN    USB   IN   CITY    OF    300,000  POPUUATION 


drop  became  too  great  for  satisfactory  service,  and  to 
remedy  this  the  voltage  was  increased  and  feeders  were 
run  parallel  with  the  trolley. 

As  the  demands  still  further  increased,  the  factor 
of  electrolytic  destruction  of  underground  pipe  neces- 
sitated the  use  of  heavy  copper  feeders  in  parallel  with 
the  rail.  The  negative  booster  was  also  freely  used 
to  compensate  for  the  drop  in  these  return  feeders. 

When  first  the  engine-driven  alternator  and  later  the 
turbo  alternator  came  to  the  front  as  the  most  eco- 
nomical means  of  power  generation,  the  railway  substa- 
tion soon  became  popular.  In  some  of  the  larger  cities 
there  were  installed  one  or  more  central  steam  plants 
with  a  number  of  large  substations  located  in  various 
parts  of  the  city.  Owing  to  the  cost  of  operating 
labor,  the  number  of  these  was  kept  down  to  the  min- 
imum even  at  the  expense  of  considerable  investment 
in  feeder  copper.  Not  only  were  large  amounts  of 
feeder  copper  thus  involved,  but  transmission  losses 
were  high  and  schedules  were  slow. 

The  development  of  automatically  controlled  substa- 
tion equipment  has  placed  in  the  hands  of  the  dis- 


tribution engineer  a  possible  method 
of  reconstruction  that  is  little  short  of 
ideal.  Substations  can  now  be  scattered 
about  without  the  specter  of  heavy  and 
ever-rising  operating  labor  expense.  The 
increase  in  the  number  of  substations 
enables  the  holding  of  good  trolley  volt- 
age without  heavy  expense  in  large 
feeder  capacity.  Trouble  due  to  elec- 
trolysis is  largely  minimized  and  in 
many  cases  entirely  eliminated  by  the 
increase  in  number  of  substations. 

Care  must  be  used  in  applying  this 
remedy  that  it  is  not  overdone.  Sizes 
of  machines  and  stations  must  be  care- 
fully calculated  so  that  the  load  factor 
will  be  high.  In  deciding  on  the  best 
sizes  for  equipment,  several  factors 
must  be  considered.  Interchangeability  is  always  desir- 
able and,  therefore,  there  should  be  as  few  different 
sizes  of  machines  as  is  consistent  with  economical  opera- 
tion. In  most  city  applications  two  machines  will  prove 
to  be  best,  with  space  provided  for  a  third  to  take  care 
of  future  growth. 

Where  two  machines  are  selected  for  a  given  location 
each  one  must  be  capable  of  carrying  the  normal  off- 
peak  load  without  assistance.  The  combined  capacity 
must  be  sufficient  to  take  care  of  the  peak  load. 

TABLE  I— DATA  USED  IN  CALCULATIONS 

Population  of  city S<W,OM 

Pnacnt  direct-nim-nt  capacity,  old  plant  (lomr),  Ulovatla LOW 

Kotariea  in  new  plant  (upper) 5-2,000  aw. 

Total  ana  of  pcaitive  and  nrcativp  feeden.  IraWnc  oM  plant,  eirv. 

mil 2S.MM.O0O 

Total  ares  of  feeders  leaving  new  plant,  eire.  mil 23,000.000 

Total  area  of  tie  line*,  cite,  mil 0,000,000 

Total  area  in  poaitive  feeder*,  an.  mil ...,.  40,000,000 

Total  area  in  nesative  feeders,  cire.  mil 16,000,000 

AvsTMS  lenath  of  feeders  to  center  of  load,  mihi 2 

Peak  Mad  on  two  plants,  amperes  22,000 

Avarace  I<R  loas  at  peak  load.  kilowalU 2,7S0 

Number  o(  ears  operated  in  heavy  trafle }00 

Avaraa*  waislit  of  cars,  tons 20 

Motor  equipment  of  cars 2-M>-bp. 

Schedule  speed  in  rush  hour,  Diiles  per  hour ••..,«........  6 

Ralandnc  speed  of  cars,  mUca  per  hoar 27 


no.   t.     BPOT  MAP  SHOWING   RBQUIRKMBNTS   FOR  CARB 

IN  cirr  OF  100.000  popui-ation 


Fia. 
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TABLE  II— BALANCE  SHEET  FOR  PROPOSED  SYSTEM 

Gross  cost  of  the  new  system: 

11,500  kw.  of  substations  at  J40 $460,000 

25  miles  of  line  at  $5,000 125,000 

Reconstruction  of  feeder  system 25,000 

Power  house  equipment,  transformers,  etc 1 00,000 

Total  cost  of  automatic  substations $71 0,000 

Credit  power  plant  scrap 100,000 

Credit  copper  removed 205,380 

Met  cost  of  automatic  substations $404,620 

Fixed  charges  at  1 5  per  cent $75,693 

Annual  operating  labor 7,000 

Gross  annual  charges  against  automatics $82,693 

Savings  due  to  the  new  equipment: 

Annual  saving  in  copper  loss $66,000 

Annual  saving  in  platform  labor 1 4,600 

Annual  saving  in  labor  due  to  shutting  down  of  old  power  plant 50,000 

$130,600 
An  ual  cost  of  substations $82,693 

Net  operating  credit  annually $47,907 

By  selecting  machines  of  combined  continuous  capa- 
city equal  to  the  root-mean-square  value  of  the  peak 
load,  a  reasonable  reserve  capacity  is  allowed  since 
the  two-hour  rating  will  probably  allow  one  machine 
to  pull  over  the  peak  if  the  other  is  out  of  service. 
To  help  in  such  cases,  a  limited  number  of  feeders 
should  be  run  through  from  one  station  to  another, 
so  that  a  feeder  may  be  opened  in  the  station  in 
trouble,  thus  transferring  a  portion  of  its  load  to  an 
adjacent  station. 

Here  Is  How  the  Automatic  Plan  Works  Out 

To  illustrate  the  way  in  which  the  problem  of  ap- 
plying automatic  substations  to  city  service  should  be 
approached,  a  city  of  about  300,000  population  has  been 
selected  as  an  example.  This  represents  good  practice 
under  the  old  method  of  centralized  distribution.  Fig. 
1  shows  in  a  general  way  the  distribution  of  the  feeder 
copper,  details  of  which  are  given  in  table  I.  The 
two  plants  used  here  are  about  I  mile  apart  on  the 
same  side  of  the  city,  and  about  one  mile  from  the 
loop  district  where  occurs  the  section  of  the  greatest 
load  concentration. 

The  problem  is  to  lay  out  a  new  distribution  system 
which  will  reduce  the  transmission  losses  to  a  minimum, 
raise  the  average  trolley  voltage  to  a  reasonable  value, 
keep  the  stray  earth  currents  at  a  minimum  and  at 
the  same  time  avoid  raising  the  expense  for  operating 
!■  l)or  to  an   undue  amount.     All  of  this  must  be  ac- 

nplished  at  the  lowest  possible  net  cost. 

Preliminary  to  deciding  on  the  size  and  location  of 

bstation  equipment,  a  spot  map  of  the  system,  based 
oil  rush-hour  schedule,  is  desirable.  A  sample  is  shown 
in  Fig.  2.  A  disturbing  factor  in  this  case  is  that 
there  are  fourteen  interurban  lines  entering  the  city, 
all  of  which  operate  fairly  heavy  cars.  In  laying  out 
the  power  supply  it  has  been  assumed  that  two  of  these 
cars  are  at  the  center  of  each  line  which  they  use  for 
entering  the  city  and  that  one  is  equivalent  to  two 
city  cars.  The  average  current  per  city  car  has  been 
taken  as  .53  amp.  After  consideration  of  all  of  the 
factors  entering  into  this  case,  the  final  location  de- 
•  fied  upon  for  the  substations  was  as  shown  in  Fig. 
Table  II  shows  the  balance  sheet  for  this  change  with 
the  saving  which  the  proposed  plan  would  yield. 

In  this  solution  of  the  problem  the  entire  equipment 
should  be  automatic  in  operation,  except  the  one  con- 
verter retained  in  the  power  plant.  One  of  the  con- 
verters in  one  of  the  loop  stations  would  be  set  for 
continuous  operation.  Many  modifications  of  this  lay- 
out are  possible  without  materially  altering  the  saving 
.shown. 


Is  the  Use  of  the  Screw  Spike 
Justified? 

Baltimore  Company  Abandons  Its  Use — Result  of 
Questionnaire  Addressed  to  Prom- 
inent Roads  Given 

By  W.  W.  Wysor 

Chief  Engineer  United  Railways  &  Electric  Company,  Baltimore- 

IN  THESE  critical  days  of  the  street  railway  industry, 
when  operating  officials  are  seeking  to  learn  how  they 
may  economize  in  everj'  way  possible,  it  is  well  not  only 
to  point  out  economies  that  may  be  effected,  but  also 
extravagances  that  may  be  avoided.  In  caring  for  the 
physical  properties  of  the  industry,  and  in  building- 
extensions  or  additions  we  should  consider  how  the  work 
may  be  done  at  the  least  cost  consistent  with  good  con- 
struction. It  is  important  that  the  work  be  done  prop- 
erly— better  one  job  done  right  than  two  jobs  done 
halfway— but  there  is  such  a  thing  as  needless  refine- 
ment and  unnecessary  expenditure.  Our  watchword 
should  be  "efficiency,"  and  this  applies  not  alone  to  the 
men  employed  in  doing  the  work  but  to  the  methods 
and  materials  selected  for  doing  it.  If  a  bridge  is  to 
be  built  over  which  10-ton  cars  are  to  be  operated,  it 
is  manifestly  a  waste  of  money  to  build  a  bridge  strong 
enough  to  carry  300-ton  locomotives;  if  f-in.  trolley 
cord  is  sufficient,  it  is  obviously  foolish  to  use  1-in. 
rope  merely  because  it  is  stronger;  if  we  wish  to  move 
an  article  weighing  one  hundred  pounds  from  one  sec- 
tion of  the  city  to  another,  we  do  not  employ  a  five-ton 
truck.  This  brings  us  down  to  the  question,  "Why  is 
a   screw   spike?" 

For  a  number  of  years  past,  in  the  city  of  Baltimore, 
screw  spikes  have  been  used  as  standard  construction 
on  all  girder  rail,  with  the  exception  of  special  work, 
but  there  does  not  seem  to  be  any  logical  reason  for 
having  done  so  nor  for  continuing  this  practice.  When 
the  question  was  asked:  "Why  use  screw  spikes?"  the 
answer  generally  was  "Because  they  hold  better,"  or 
the  more  indefinite  one,  "Because  it  is  better  practice 
or  in  line  with  more  up-to-date  methods."  There  is 
no  doubt  that  screw  spikes,  when  newly  driven,  require 
more  force  to  withdraw  them  than  do  nail  spikes,  but 
when  ties  decay  or  spikes  for  any  reason  become  loose, 
the  greater  holding  power  of  the  screw  spike  is  lost. 
Moreover,  if  the  lifting  force  exerted  on  nail  spikes 
is  not  sufficient  to  withdraw  or  loosen  them,  why  go 
to  the  expense  of  providing  a  spike  of  greater  holding 
power?  The  functions  of  a  spike  are  to  hold  the  rail 
to  gage  and  prevent  overturning,  and  there  is  every 
evidence,  so  far  as  the  observations  of  the  writer  go, 
that  this  is  performed  by  the  nail  spike  equally  as  well 
as  by  the  screw  spike,  at  least  in  street  railway  tracks. 

In  the  last  few  years  we  have  reconstructed  in  the- 
city  of  Baltimore  many  miles  of  track  which  had  been 
down  for  periods  ranging  from  ten  to  twenty-five  years 
and  which  had  been  laid  with  nail  spikes.  In  every 
case  where  ties  were  solid,  the  spikes  were  found  in 
place  as  originally  driven,  and  it  required  as  much  or 
more  force  to  withdraw  them  than  it  did  newly  driven 
spikes.  In  the  case  of  rotten  ties,  of  course  any  form 
of  spike  is  valueless. 

About  two  years  ago  we  started  keeping  a  record 
of  the  cost  of  screw  spikes  as  compared  with  nail 
spikes  and  found  that  the  former  cost  about  $1,500  per 
mile  more  than  the  latter,  without  any  apparent  benefit. 

In  order  to  determine  what  the  various  roads  were 
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doing,  a  questionnaire  was  prepared  and  forwarded  to 
forty-eigrht  of  the  most  prominent  street  railways  in  the 
country.  Replies  were  received  from  thirty-six  com- 
panies— a  list  of  the  questions  and  a  resume  of  the 
answers  received  being  shown  in  the  following  statement. 
It  will  be  noted  that  a  majority  of  the  companies  do  not 
use  screw  spikes  and  most  of  the  companies  that  do 
employ  them  use  them  only  in  particular  cases,  such  as 
for  bridge  and  subway  work.  For  this  kind  of  work, 
where  traffic  is  very  heavy  and  where  the  rails  wear 
out  long  before  it  is  necessary  to  renew  the  ties,  the 
use  of  screw  spikes  may  be  justified,  inasmuch  as  they 
can  be  withdrawn  and  redriven  with  less  damage  to 
the  ties ;  but  for  ordinary  construction  in  paved  streets, 
not  a  single  valid  reason  has  been  given  for  their  use. 
When  screw  spikes  were  first  adopted  on  this  prop- 
erty, tie  plates  were  adopted  at  the  same  time,  and 
it  seems  probable  that  this  was  true  of  other  prop- 
erties, not  only  of  street  railways  but  steam  roads,  and 
the  better  results  that  have  been  obtained  from  this 
type  of  construction  were,  in  my  opinion,  due  entirely 
to  the  tie  plate  and  not  to  the  screw  spike.  After  a 
very  careful  consideration  of  the  matter,  this  company 
has  abandoned  the  use  of  screw  spikes  but  has  retained 
the  tie  plate.  We  believe  the  tie  plate  to  be  well  worth 
its  cost. 

While  this  article  deals  with  the  use  of  screw  spikes 
in  connection  with  street  railways  only,  it  is  well  to 
call  attention  to  the  report  of  the  committee  of  the 
Pennsylvania  Railroad,  dated  April  27,  and  published 
in  October,  1917,  in  the  Bulletin  of  the  American  Rail- 
way Engineering  Association.  This  report  covers  the 
experimental  use  of  screw  spikes  ranging  over  a  period 
of  nine  years,  and  the  conclusion  reached  by  the  com- 
mittee was  that  screw  spikes  have  no  advantage  over 
nail  spikes. 

Results  or  Questionnairb  on  Screw  Spikes 

Question  No.  1 — Do  you  U8e  screw  spikes?  Answers: 
Four  companies  answered  "yes";  ten  companies,  "to  a  lim- 
ited extent  only";  twentv-two  companies,  "no". 

Question  No.  Z—Are  they  employed  as  standard  construc- 
tion in  (1)  city  streets?  (2)  on  interurban  T-rail  track? 
(3)  on  special  construction  such  as  subways,  elevated  struc- 
tures, etc?  Answers:  (1)  Four  companies  answered  "yes"; 
nine  companies,  "no".  (2)  Fourteen  companies  answered 
"no".     (3)  Eleven  companies  answered  "yes    and  three  "no". 

Question  No.  3 — On  what  sections  of  rail  are  they  used? 
Answers:  Eight  companies  answered  "standard  T-rail"; 
six,  "high  T-rail  (Shanghai)";  seven  companies,  "girder 
rail." 

QuMftion  No.  4 — Do  you  use  tie  plates  with  screw  spikes? 
If  so,  are  they  specially  formed  so  as  to  give  support  to 
the  head  of  the  spikes?  If  not,  do  you  use  a  clip?  Answers: 
Five  companies  replied  they  did  not  use  tie  plates;  three 


companies  that  they  used  plain  plates;  three  that  they  used 
special  plates  and  three  that  they  used  combination  plates 
and  clips. 

Question  No.  5 — What  considerations  led  you  to  adopt  the 
screw  spike?  Answers:  Three  companies  replied  "increased 
holding  power";  four,  "special  construction,  such  as  sub- 
\vays  and  bridges  and  where  more  or  less  permanent  founda- 
tion is  employed  and  where  rails  can  be  renewed  w^ithout 
disturbing  the  foundation";  two,  "experimental  only";  one, 
"best  type  of  fastening";  one,  "used  with  tie  plates  to  pre- 
vent cutting  of  ties";  one,  "on  account  of  decreased  main- 
tenance of  special  work";  one,  "seemed  to  be  in  accordanc* 
with  best  practice". 

Question  No.  6 — Has  it  met  with  your  expectations  and 
proved  satisfactory  in  service?  Answers:  Three  replied 
"yes";  one,  "no";  three,  "experimental  only";  seven,  "yea 
for  special  purposes  for  which  they  are  applied". 
,  Question  No.  7 — In  comparing  the  performance  of  screw 
spikes  as  against  nail  spikes,  are  tie  plates  employed  in 
both  cases?  Answers:  Seven  companies  replied  "yes"; 
seven,  "no";  four,  "no  comparisons  made". 

Question  No.  8 — What  is  the  excess  cost  per  mile  of 
single  track  of  screw  spike  construction  over  nail  spike 
construction?  Answers:  Ten  replied  "no  data";  one, 
"double  the  cost  of  hook-headed  spikes";  one,  "|2,422.00"; 
one,  "$1,000.00". 

Question  No.  9 — Do  you  consider  screw-spike  construction 
of  sufficient  superiority  to  justify  this  excess  cost? 
Answers:  Four  companies  said  "yes";  five,  "no";  three, 
"yes  as  limited  to  special  construction";  one,  "in  hard  wood, 
no;  in  soft  wood,  yes". 


Comparison  of  Automobile  and  Electric  Car 
Passengers  in  Schenectady 

'"J^HE  officials  of  the  Schenectady  Railway  Company, 
A  Schenectady,  N.  Y.,  have  compiled  some  figures  giv- 
ing a  comparison  of  the  trolley  and  pleasure  car  traf- 
fic in  that  section  during  the  years  1912  to  1918  in- 
clusive. During  this  period  there  has  been  a  con.stant 
increase  in  the  number  of  automobiles  used  so  that 
the  ratio  of  trolley  car  passengers  to  pleasure  car 
passengers  has  decreased  from  20  to  1  to  6  to  1.  Dur- 
ing the  y*ar  1918  there  were  slightly  over  4,000 
pleasure  cars  in  that  city,  or  one  car  for  every  twenty- 
six  people. 

The  records  of  automoblie  registration  in  the  office 
of  the  Secretary  of  State  for  the  year  1919  are  not 
yet  available,  so  a  comparison  for  this  year  is  not 
included.  However,  the  registrations  of  automobiles 
were  about  30  to  35  per  cent  greater  in  1919  than 
in  1918,  according  to  a  statement  made  by  Secretary  of 
State  Hugo  during  a  talk  in  Schenectady  in  October, 
1919.  Just  how  this  increase  is  distributed  in  Schen- 
ectady and  over  the  State  in  general  would  be  hard  to 
estimate.  I 

The  accompanying  tables  give  detailed  figures  and 
comparisons,  which  will  be  of  interest 
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Characteristics  of  Rail  Bonds* 

A  Summary  of  Present  Practice  in  This  Field  With  Comment  Upon  the  Merits  and 
Demerits  of  the  Important  Types  of  Bonds  Now  and  Previously  in  Use 

By  RALPH  H.  RICE 

Principal  Assistant  Engineer  Board  of  Supervising  Engineers  Chicago  Traction 


PRACTICALLY  all  American  electric  railway  sys- 
tems operate  with  grounded  returns.  The  track  is 
usually  quite  intimately  in  contact  with  the  earth, 
which  is  a  good  conductor;  hence  we  have  the  condition 
that  the  return  current  from  the  car  is  discharged  into 
the  conducting  rails  and  earth  with  its  buried  pipes  or 
other  metallic  structures.  So  long  as  the  rails  are  in  con- 
tact with  the  earth  a  division  of  current  between  them 
will  always  occur  in  accordance  with  the  laws  of  divided 
circuits,  and  while  we  cannot  entirely  eliminate  the 
leakage  of  current  from  the  rails  we  can  minimize  it. 
Our  treatment  for  leakage  or  stray  currents  must  be 
either  to  prevent  any  passage  of  current  from  the  rails 
to  the  earth  by  insulating  the  rails,  or  by  making  the 
rails  such  good  conductors  that  only  a  negligible  amount 
of  current  will  leave  them.  The  former  method  is  not 
practicable  and  we  shall  inquire  into  the  latter. 

In  some  cases,  particularly  in  large  cities,  it  is  feas- 
ible to  make  the  rail  practically  continuous  by  welding 

TABLE  I— RESULTS  OF  TESTS  OF  ELECTRICALLY 
WELDED  RAIL  JOINTS  IN  CHICAGO 

Joints  Percentage 

Total   tested    44,263  100.00 

100  per  cent  or  more  conductance   ....      43,769  98.88 
Below   100   per  cent — 

No    break    visible    203  0.46 

Brolten     291  0.66 

Total     494  1.12 

the  splice  bars  at  the  rail  ends.  While  such  a  process 
is  used  for  mechanical  reasons  in  securing  a  good  joint, 
it  also  serves  to  secure  a  very  low  resistance  connec- 
tion between  adjacent  rails.  Several  forms  of  such 
Welds  are  in  use  and  when  properly  made  they  produce 
an  electrical  connection  which  does  not  exceed  in  resist- 
ance that  of  an  equal  length  of  the  rail.  The  earliest 
form  of  such  connection  was  the  cast  weld  produced 
by  pouring  molten  cast  iron  into  a  mold  around  the 
fail  ends.  It  was  a  rather  satisfactory  mechanical  joint 
but  was  not  of  much  certain  value  electrically  and  has 
practically  been  superseded  by  more  efficient  forms.  A 
more  modern  form  is  the  thermit  weld.  In  this  the 
rail  ends  are  actually  melted  down  into  a  homogeneous 
tnass  of  great  strength  and  high  conductivity.  The 
Clark  joint,  a  special  form  of  this  joint,  has  a  weld 
made  between  the  bases  of  the  rail,  thus  securing  elec- 
trical continuity,  the  ordinary  bolted  splice  bars  being 
used  for  the  mechanical  joint. 

,  In  the  electric  weld  heavy  bars  of  steel  are  spot  weld- 
ed to  the  web  of  the  rail  by  a  heavy  electric  current. 
This  process  requires  special  apparatus  but  produces 
most  excellent  results.  About  150,000  of  these  welds 
have  been  made  on  the  street  railway  lines  of  Chicago 
arid  the  results  of  tests  made  on  some  of  them,  covering 
A  period  of  three  years,  are  as  given  in  Table  I. 

Arc   welded  joints   are  similar  to  the  electric  weld 
fttcept  that  the  electric  arc  is  the  source  of  heat. 

•.\bstract  of  paper  read  at  annual  meeting  of  Central  Electric 
ivallway  Association,  Louisville,   Ky.,   March   10,   1920. 


Special  forms  of  joints,  such  as  the  Clark  already 
mentioned,  and  the  Nichols,  are  used.  The  latter  is 
made  by  pouring  molten  zinc  around  the  bolted  or  riv- 
eted splice  bars.  Upon  cooling,  the  zinc  expands  and, 
if  the  rail  surfaces  are  clean,  it  makes  a  low  resistance 
joint. 

These  forms  of  rail  weld  take  the  place  of  rail  joint 
bonds  and  should  be  considered  when  making  a  selec- 
tion of  the  form  of  connection  to  use.  They  are  better 
adapted  to  heavy  city  service  than  any  other  service 
on  account  of  their  cost,  and  of  the  fact  that  the  rails 
are  protected  by  the  pavement  from  rapid  fluctuations 
in  temperature  under  which  conditions  a  continuous 
rail  may  be  maintained  better  than  in  the  open  country. 

What  Is  Reqxjired  of  a  Rail  Bond? 

When  the  track  is  not  welded,  some  form  of  electrical 
connection  between  the  rail  ends  is  essential,  and  to 
meet  this  need  various  types  of  bonds  have  been  devel- 
oped. Bonds  are  subject  to  breakage  due  to  mechanical 
defect,  temperature  changes,  vibration  and  flexure. 
They  are  also  subjected  to  corrosion  at  the  contact  sur- 
face with  the  rail,  and  to  oxidation  and  consequent  in- 
crease of  contact  resistance  to  an  amount  which  destroys 
their  usefulness.  Bonding  is  largely  a  mechanical  prob- 
lem of  maintaining  a  low  resistance  contact  against 
the  destructive  agencies  mentioned  above. 

In  a  rail  bond  we  want  (1)  high  conductance  from 
rail  to  rail,  (2)  permanent  contact  with  rail,  (3)  pro- 
tection of  bond  from  theft  or  mechanical  injury,  (4) 
ability  to  withstand  vibration  and  mechanical  strains 
incident  to  operation,  (5)  provision  for  ready  installa- 
tion by  low-grade  labor,  (6)  provision  for  ready  instal- 
lation without  interruption  of  traffic,  (7)  ease  of  in- 
spection and  test,  (8)  as  low  a  cost  as  is  consistent 
with  the  grade  of  installation  desired. 

To  see  what  has  been  done  to  meet  these  require- 
ments we  may  make  an  analysis  of  types  of  bonds, 
under  three  headings:  (A)  construction  of  bonds, 
(B)  location  of  bonds,  (C)  application  of  bonds. 

This  analysis  is  shown  in  Table  II. 

TABLE  II — ANALYSIS  OF  BOND  CHARACTERISTICS 

Application: 

Bolted    connections 
Soldered   terminals 
Plastic  or  amalgamated 
Pressure  terminals 
Pin    terminal 
Compressed  terminal 
Socket     terminal 
Brazed  or  welded  terminals 
Arc  weld 
Flame  weld 
Electric  weld 
Copper  weld. 

Elements  of  Bond  Construction 

All  railway  bonds  are  of  copper.  Each  consists 
of  two  parts,  the  conductor  and  the  terminals  for 
attachment  to  the  rail.  The  terminals  have  many 
forms,    which  will    be    considered    later.     The    con- 


A — Construction : 

C— 

1.     Terminal — see    Application 

1 

of   Bonds. 

2 

2.     Conductor 

3 

Solid 

4 

Stranded 

Ribbon. 

B. — Location : 

1.     On  web  of  rail 

!> 

Exposed 

Concealed 

2.     On    head   of   rail 

3.     On   bas')  of  rail 
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ductor  may  be  solid,  stranded  or  of  flat  ribbons,  de- 
pending upon  the  length,  size  and  location  of  the  bond. 
A  solid  conductor  is  generally  used  for  long  bonds  and 
when  not  subject  to  vibration.  The  ribbon  conductor 
is  usually  applied  with  its  laminations  horizontal  and 
when  the  bond  is  subject  to  vertical  motion  only,  as  on 
third  rail  construction.  The  stranded  conductor  is 
most  commonly  used,  as  it  is  very  flexible  in  all  direc- 
tions. Special  stranding  is  used  and  the  conductor  is 
divided  into  two  or  more  cables  if  necessary.  The  con- 
ductor is  usually  attached  to  the  terminals  by  welding, 
although  the  terminal  is  sometimes  cast  and  one  type 
of  bond  has  the  copper  strands  formed  into  a  terminal. 
The  latest  type  of  bond,  which  is  not  yet  on  the  market, 
is  one  in  which  a  copper  terminal  is  welded  to  the  con- 
ductor, and  then  a  facing  of  steel  is  brazed  to  the  term- 
inal by  the  manufacturer.  When  this  bond  is  applied 
to  the  rail  a  weld  is  made  between  the  steel  face  and 
the  rail.  This  seems  to  promise  excellent  results,  but 
is  expensive. 

Probably  the  most  frequent  application  of  bonds  is  to 
the  web  of  the  rail,  as  being  the  location  which  inter- 
feres least  with  the  track  construction  and  in  which 
the  bond  is  most  protected  from  ordinary  injury.  Less 
frequently  bonds  are  applied  to  the  head  of  the  rail 
and,  sometimes,  as  on  an  elevated  railway  third  rail,  to 
the  base.  When  applied  to  the  web  the  bond  may  be  of 
the  exposed  or  concealed  type.  The  exposed  type  is 
attached  to  the  rail  beyond  the  ends  of  the  splice  bars 
and  is  unprotected  in  any  way  from  injury  or  theft. 
The  concealed  type  is  passed  under  the  splice  bar  and 
cannot  be  removed  without  removing  the  bar.  In  some 
forms  the  conductor  and  terminals  are  entirely  under 
the  bar.  Special  shapes  and  divisions  of  the  conduc- 
tor have  to  be  made  to  enable  the  bond  to  keep  clear 
of  the  bar  and  bolts,  so  that  the  conductor  will  be  free 
to  move  with  the  movement  of  the  rails. 

The  greatest  variety  of  bond  terminals  has  been  de- 
vised with  the  aim  of  securing  a  mode  of  attachment 
to  the  rails  which  will  be  easy  to  install  and  will  result 
in  a  permanent  and  efficient  electrical  connection.  Some 
of  the  types  mentioned  below  are  now  practically  obso- 
lete, for  the  reasons  given,  and  others  have  merits  which 
will  be  pointed  out. 

The  ideal  to  be  aimed  at  in  any  installation  of  joint 
bonds  is  to  make  a  connection  between  the  rails  that 
will  not  increase  the  track  resistance  above  that  of  the 
continuous  rail.  In  commercial  practice  a  terminal 
contact  area  of  perhap.s  seven  to  nine  times  that  of  the 
croas-flection  of  the  bond  conductor  is  customary,  which 
is  approximately  two-thirds  of  the  theoretically  re- 
quired area. 

Bolted  Conneetiona :  Bolted  connections  have  not 
been  successful.  It  is  diflicult  to  bring  into  intimate 
contact  large  flat  surfaces  unless  these  have  been  care- 
fully prepared  for  such  purpose.  The  bulk  and  cost  of 
such  connections,  and  the  practical  impotisibility  of 
maintaining  tight  joints  has  eliminated  this  type  for 
electrical  connection.  The  old  channel  pin  device  by 
which  a  bond  wire  is  held  in  a  hole  by  a  wedge  driven 
between  the  wire  and  rail,  is  really  a  form  of  mechani- 
cal connection  similar  to  a  bolted  connection,  and  is 
subject  to  the  same  general  limitations.  Some  recent 
work  has  been  done  on  developing  forms  of  bolted  con- 
iMCtioos  which  are  superior  to  the  older  types. 

Soldered  Bomda:  S«4d«rcd  bonds  require  no  rail  drill- 
ing, but  do  require  a  thorough  cleaning  of  the  rail. 


which  is  sometimes  more  troublesome  than  drilling. 
Such  a  bond  should  be  applied  above  ground,  as  corro-' 
sion  is  sure  to  impair  its  value.  The  soldering  fluid 
used  is  often  the  cause  of  corrosion,  and  is  always  ai 
potential  source  of  trouble.  The  co-efiicient  of  expan-i 
sion  of  copper  is  nearly  twice  that  of  steel,  so  that  with! 
temperature  variations  the  film  of  solder  connecting 
the  two  different  metals  is  subjected  to  continual  strain 
and  under  the  vibrations  due  to  traflic  will  ultimately; 
fail. 

With  soldered  bonds  it  is  difficult  to  secure  complete 
contact  between  the  rail  and  the  terminal  surfaces,  no 
matter  how  carefully  the  work  is  done.  The  heat 
capacity  of  the  rail  is  also  so  great  that  it  is  difficult 
to  g^t  it  to  a  soldering  temperature  so  that  frequently 
the  edges  of  the  bond  are  well  attached  to  the  rail  but 
the  inner  portion  is  not,  and  the  expected  conductivity 
is  materially  reduced.  On  account  of  the  difficulties 
mentioned  soldered  bonds  have  fallen  into  disfavor. 

Plastic    Bonds:    Plastic    or    amalgamated    terminal 
bonds  have  been  used  to  some  extent.     In  this  form  of 
bond  the  rail  and  terminal  surfaces  are  amalgamated 
and  amalgam  is  placed  in  some  form  of  pocket  between 
the  rail  and  bond  and  permanently  held  in  position  ' 
the  joint  plate.    The  integrity  of  the  connection  is  > 
pendent  upon  the  permanence  of  the  clamping  device, 
and    experience    has    shown    that   such    dependence    is 
usually    found   unjustified   by   the    results.     Amalgam 
may  be  used  with  any  type  of  mechanically  applied  bo-' 
as  an  aid  in  securing  good  electrical  contact,  and  to 
show  that  it  is  effective  to  some  extent  in  this  manner. 

Pressure  Type  of  Bond:  The  pressure  type  of  bond 
is  that  in  which  the  copper  terminal  is  placed  in  a  hole 
drilled  in  the  rail  and  then  in  some  manner  pressure  is 
applied  to  force  the  material  of  the  terminal  to  expand 
radially  and  thus  come  into  close  contact  with  the  side 
or  wall  of  the  hole.  With  this  form  of  terminal  the 
continued  efficiency  of  the  bond  is  dependent  upon  the 
two  metals  remaining  permanently  and  intimately  in 
contact.  As  there  is  no  solder,  bolt  or  other  external 
agency  to  hold  them,  the  maintenance  of  the  contact 
seems  to  depend  upon  the  absence  of  any  cause  tending 
to  separate  them.  It  has  been  claimed  that  tempera- 
ture changes  due  to  varying  weather  conditions  will 
cause  the  copper  terminal  to  loosen  from  close  contact 
with  the  steel,  because  the  copper  has  a  higher  tem- 
perature co-efficient  of  expansion  than  steel.  On  the 
other  hand,  it  is  claimed,  with  apparently  good  rea."' 
that  when  the  copper  terminal  has  been  subjected 
pressure  the  distortion  of  the  copper  hardens  it 
and  it  becomes  elastic.  The  elastic  properties  of  the 
copper  and  steel  will  then  allow  an  expansion  and  con^ 
traction  action  between  them  sufficient  to  withstand  the 
stresaea  caused  by  ordinary  temperature  changes. 

Pin  Terminal  Bond:  One  form  of  the  pressure  term- 
inal is  the  so-called  pin  terminal  or  tubular  bond  in 
which  the  terminal  has  a  hole  through  the  center  into 
which  a  steel  pin  is  driven.  These  bonds  have  the  ad- 
vantage of  easy  application  without  specially  skilled 
labor.  They  are  quickly  applied  and  require  no  special 
tools.  In  Chicago  this  type  of  bond  is  used  on  the  in- 
ternal joints  of  all  special  work.  Over  50,000  40-in. 
No.  00,  1-in.  terminal  bonds  have  been  used. 

Compreeeed  Terminal  Bond:  Another  form  of  the 
pressure  type  is  the  compressed  terminal.  In  this  form 
longitudinal  pressure  is  applied  to  a  solid  terminal  in 
such  a  manner  as  to  produce  radial  expansion  of  the 
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terminal.  The  terminal  is  placed  in  a  hole  the  same 
size  as  the  terminal  and  then  pressed  between  the  jaws 
of  a  screw  or  hydraulic  compressor.  The  application 
•of  this  form  of  bond  requires  a  more  highly  skilled 
class  of  labor  than  does  the  pin  terminal,  and  is  not  so 
dependent  upon  a  properly  drilled  hole  in  the  rail,  but 
requires  proper  centering  of  the  compressor.  Prob- 
ably the  chief  difficulty  with  the  application  of  this 
form  of  bond  is  to  know  how  much  compression  to 
apply. 

Socket  Terminal  Bonds:  A  third  form  of  pressure 
terminal,  which  may  be  called  a  socket  terminal,  is  that 
in  which  a  hole  is  drilled  into  but  not  entirely  through 
I  the  rail,  making  a  pocket  into  which  the  copper  termi- 
nal is  forced  by  hammering  or  other  pressure.  Often 
the  hole  has  an  enlargement  of  some  form,  such  as  a 
groove,  made  in  its  sides  so  that  the  copper  will  flow 
into  this  enlargement  and  the  terminal  will  be  held 
more  rigidly,  as  well  as  having  more  area  of  contact 
with  the  steel.  This  form  of  .terminal  partakes  of  the 
characteristics  of  both  the  pin  terminal  and  the  com- 
pressed terminal.  It  is  more  like  the  former  in  its  ease 
of  application,  and  more  like  the  latter  in  that  some  ir- 
regularity in  drilling  the  hole  is  not  so  detrimental  to 
a  good  contact. 

Brazed  or  Welded  Terminals:  A  brazed  or  welded 
attachment  is  made  by  the  application  of  heat  to  the 
rail  and  terminal  in  sufficient  amount  to  soften  them 
so  that  by  the  application  of  pressure  the  two  surfaces 
may  be  brought  into  very  close  contact  and  a  perma- 
nent, low-resistance  joint  is  secured.  A  connection  of 
this  kind  made  between  two  pieces  of  the  same  metal 
is  a  weld,  but  if  a  third  metal,  such  as  brass  or  solder 
is  used  to  fill  in  between  the  two  metals,  then  we  have 
braze.  Most  of  the  commercial  bonds  of  this  type  are 
brazed  to  the  rail.  According  to  the  manner  of  apply- 
ing the  heat  we  have  several  forms  of  brazed  or  welded 
connections  which  may  be  classified  as  follows:  (1) 
Arc  weld — heat  furnished  by  an  electric  arc.  (2)  Flame 
weld — heat  furnished  by  oxy-acetylene  flame.  (3) 
Electric  weld — heat  furnished  by  current  passing 
through  carbon  electrodes  in  contact  with  the  bond 
terminal.  (4)  Copper  weld — heat  furnished  by  pouring 
molten  copper  into  a  mold  surrounding  the  bond 
terminal. 

All  of  these  forms  of  welding  require  some  special 
apparatus.  Each  form  is  sponsored  by  some  manufac- 
turer who  contracts  to  do  the  work  or  furnishes  the 
equipment  required.  They  require  care  and  skill  in 
their  application.  The  welding  temperature  is  high 
and  burning  of  the  steel  or  copper  must  be  avoided. 
These  conditions  make  the  cost  relatively  high. 

Why  Cross  Bonding  Is  Necessary 

If  every  joint  on  a  rail  was  properly  bonded  and 
maintained  there  would  be  no  necessity  for  cross  bonds 
between  the  rails  of  a  track.  But  bonds  and  joints  fail, 
and  by  cross  bonding  the  consequent  bad  results  are 
minimized.  In  case  of  a  double  track  road  the  two 
tracks  should  have  cross  bonding  between  them  for 
the  reason  mentioned  above  and  also  because  the  load 
on  the  two  tracks  can  be  thus  equalized.  Any  type  of 
bond  terminal  may  be  used  but  the  conductor  is  usually 
solid  as  it  is  not  subject  to  as  much  vibration  as  the 
point  bond.  Cross  bonds  are  spaced  from  five  to  twen- 
ty per  mile  of  track,  the  spacing  being  the  closest  in 
large  city  systems.     In  Chicago  approximately   15,000 


I 
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60-in.,  No.  00,  l-in.  pin-terminal  bonds  are  used,  and  by 
ordinance  they  must  be  spaced  not  to  exceed  330  ft. 
apart.  Between  the  tracks  an  auxiliary  copper  cable 
of  at  least  500,000  circ.mil  is  used  on  all  straight  track, 
and  each  cross  bond  is  attached  to  this  cable.  This 
results  in  extremely  good  equalization  of  current  be- 
tween the  tracks. 

Track  special  work  needs  replacement  more  fre- 
quently than  straight  track,  and  to  maintain  the  in- 
tegrity of  the  return  circuit  while  this  is  being  replaced, 
some  form  of  bonding  around  the  special  work  is  usu- 
ally adopted.  Also  on  account  of  the  numerous  joints 
in  the  special  work  its  internal  resistance  is  high  as 
compared  with  the  straight  track. 

The  best  form  of  bonding  may  be  illustrated  by  the 
standards  adopted  by  the  Board  of  Supervising  Engi- 
neers and  used  in  Chicago.  There  129-lb.  rails  having 
a  copper  equivalent  of  1,500,000  circ.mil  are  used  for 
all  straight  track.  The  four  rails,  together  with  the 
auxiliary  cable  mentioned  under  cross  bonds,  set  a 
requirement  of  6,500,000  circ.mil  copper  equivalent 
through  the  special  work.  This  is  secured  by:  (1) 
Using  a  1,000,000-circ.mil  cable  through  the  special 
work  for  each  rail,  the  ends  of  each  of  the  four  cables 
being  electrically  welded  to  the  straight  track  rail 
beyond  the  last  bolted  joint,  a  total  of  4,000,000  mils. 
(2)  Each  internal  joint  is  bonded  with  a  No.  00  pin- 
terminal  bond,  a  total  of  532,400  circ.mil.  (3)  Cop- 
per equivalent  of  eight  12-bolt  joint  plates,  a  total  of 
2,000,000  circ.mil.  Over  25,000  cable  welds  have  been 
made  in  Chicago  in  carrying  out  this  plan. 

Testing  of  Rail  Bonds  Is  a  Simple  Proposition 

The  testing  of  rail  bonds  is  essentially  measuring 
the  resistance  of  the  rail  joint  across  which  the  bond  is 
placed.  This  is  commonly  done  by  measuring  fce  drop 
across  the  joint  and  comparing  it  with  the  drop  over 
an  equal  length  of  unjointed  adjacent  rail.  This  can 
be  done  by  using  two  voltmeters  read  simultaneously, 
which  is  not  convenient  or  accurate.  Usually  a  testing 
outfit  is  made  up  by  having  a  frame  with  three  equi- 
distant rail  contacts  attached  to  it,  these  contacts 
being  connected  to  the  terminals  of  a  differential  volt- 
meter. A  zero  reading  then  indicates  that  a  certain 
length  of  rail,  usually  three  feet,  including  the  joint, 
has  a  resistance  just  equal  to  the  unjointed  rail.  In 
some  forms  of  testers  the  third  contact  is  movable 
along  the  rail  and  may  be  placed  to  secure  a  zero  read- 
ing, in  which  case  the  length  of  rail  having  the  same 
resistance  as  the  joint  is  ascertained.  Autographic 
readings  may  be  made  on  some  testers  and  there  are  in 
use  testing  cars  so  arranged  that  by  running  over  the 
line  the  bonds  may  be  tested  and  recorded  automatically. 
The  principle  of  operation  is  the  same  in  all  cases. 
Sometimes  there  is  insufficient  current  flowing  in  the 
rail  to  secure  reliable  indications.  In  such  an  event 
current  must  be  sent  into  the  rail  from  an  independent 
source,  from  points  beyond  the  tester  contacts. 

A  common  error  is  made  in  assuming  that  a  bond  is 
defective  if  a  test  reading  is  secured  greater  than  the 
standard.  For  instance,  if  the  drop  is  taken  over  a 
3-ft.  length  of  rail,  including  the  joint,  and  a  5-ft. 
length  of  unjointed  rail  is  necessary  to  balance  this 
drop,  then  it  is  often  assumed  that  the  bonded  joint  is 
defective.  This  does  not  follow  at  all  because  the  test 
means  that  the  resistance  of  the  3  ft.  of  rail  containing 
the  bond  is  greater  than  3  ft.  of  unjointed  rail.     The 
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bond  may  be  100  per  cent  perfect,  but  if  the  area  of  the 
bond  is  not  sufficient  to  equal  the  copper'  equivalent  of 
the  rail  such  a  result  will  always  follow.  A  test  of 
this  kind  means  very  little  unless  we  compare  the  re- 
sults of  the  test  with  those  secured  at  the  time  of  in- 
stallation of  the  bond.  Any  increase  of  resistance  of 
the  joint  may  be  due  to  a  partial  failure  of  the  bond, 
or  it  may  be  due  to  a  lessened  conductance  through 
the  splice  bars.  The  only  way  to  ascertain  what  has 
happened  to  the  bond  itself  is  to  test  its  contact,  inde- 
pendently of  the  rail  section. 

Summary  and  Conclusion 

All  parts  of  the  return  circuit  should  be  intimately 
connected  together  so  that  each  part  may  be  utilized  to 
the  fullest  extent  for  carrying  the  load.  Any  high 
resistance  in  the  return  circuit  is  just  as  detrimental 
as  one  in  the  positive  circuit,  and  it  is  bad  engineering 
to  neglect  the  returns  because  they  are  usually  out  of 
sight  Perhaps  on  most  roads  there  would  not  be  any 
financial  advantage  in  bonding  merely  to  save  energy, 
as  the  loss  might  readily  be  less  per  annum  than  the 
fixed  charges  on  the  bonding  investment.  But  this 
should  be  determined  for  each  road,  and  it  is  quite  feas- 
ible to  work  out  a  mathematical  relationship  which 
will  indicate  how  much  might  be  spent  for  bonding  for 
the  purpose  of  saving  energy. 

A  more  important  reason  for  good  bonding  is  to 
secure  better  voltage  conditions.  A  large  line  drop  will, 
of  course,  give  low  voltage  at  the  motor  terminals  and 
cause  loss  in  speed.  To  develop  the  same  power  in  the 
motors  increased  current  will  be  drawn  from  the  line 
and  this  increased  current  will  cause  larger  power 
losses  in  the  motors  and  line.  The  peak  load  demand 
will  be  raised  correspondingly.  From  no  point  of  view 
are  the«e  results  beneficial. 

The  leakage  of  current  from  grounded  returns 
causes  electrolysis  of  underground  structures  when 
these  are  so  situated  as  to  be  in  the  leakage  path. 
These  leakage  currents,  of  course,  follow  the  funda- 
mental electrical  laws,  and  if  our  track  con.struction  has 
produced  the  highest  practicable  resistance  to  leakage, 
then  our  only  recourse  to  further  reduction  of  leakage 
is  to  make  the  track  conductance  the  highest  possible. 
This  opens  up  a  large  field,  and  it  is  not  the  intention 
to  discuss  electrolysis  problems  except  to  point  out 
their  existence  and  cause  and  to  suggest  their  funda- 
mental relation  to  rail  bonding.  Any  betterment  in 
the  return  circuit  will  directly  aid  in  the  reduction  of 
possible  electrolytic  damage. 


Mr.  Shoup  on  Railway  Situation 

Where  Fare  Has  Been  Raised  Electric  Railways 

Are  Doinjf  Well— »us  Trials  Described — 

Itailway   Securities   Have   Large 

Values  liehind  Them 

IN  AN  address  before  the  San  Francisco  Chamber  of 
Commerce  on  Jan.  12,  Paul  Shoup,  vice-president  of 
the  Southern  Pacific  Railway  and  president  of  the  Pacific 
Electric  Railway,  gave  as  the  fundamental  difficulty  with 
the  traction  lines  in  the  United  States  "the  failure  of  the 
public  generally,  and  also  of  the  ownera  of  the  lines 
them.<»elve«,  to  realize  that  after  all  the  traction  line  is 
a  private  industry,  is  simply  an  agent  for  the  public  in 
the  furnishing  of  transportation.  As  such  it  should  be 
looked  upon  as  other  agents  would  be  who  furnish  pri- 


vate capital  to  carry  on  a  public  purpose  to  meet  a  pub- 
lic need.  It  should  be  entitled  to  protection,  just  as  any 
other  agency  would  be  under  like  circumstances,  and  it 
should  not  be  made  the  instrumentality  of  trying  to  col- 
lect other  taxes — other  than  the  tax  necessary  to  main- 
tain this  industry  as  a  carrier — as  a  means  of  trans- 
portation." In  Mr.  Shoup's  opinion  if  the  electric  lines- 
were  freed  from  their  burdens  for  paving,  licenses,  etc, 
it  would  make  a  very  marked  change  in  their  net  earn- 
ings and  therefore  in  the  values  of  their  securities  in 
the  market. 

Mr.  Shoup  spoke  optimistically  of  the  results  on  the 
California  roads  where  the  fare  had  been  raised.  Re- 
ferring particularly  to  his  own  road,  he  said  that  in 
Stockton  and  San  Jose  the  6-cent  fare  had  given  very 
satisfactory  results,  the  San  Jos6  property  doing  better 
than  for  twenty-four  or  twenty-five  years.  The  Fresno 
Traction  Company  is  also  doing  as  well  as  to  gross  and 
net  revenue  as  at  any  time  in  its  history,  due  partly  to 
the  increased  prosperity  of  Fresno.  The  same  situation 
does  not  prevail  on  the  Pacific  Electric  Railway,  but  the 
State  Commission  report  on  how  expenses  might  be  re- 
duced through  public  co-operation  on  that  property 
offers  hope. 

Mr.  Shoup  spoke  enthusiastically  of  the  safety  car. 
He  said  that  the  companies  with  which  he  was  associated 
had  had  fifty  in  use  for  about  a  year,  and  were  planning 
to  buy  100  more.  He  also  referred  to  experiments  with 
installing  buses  as  feeders  on  several  of  the  properties, 
including  Fresno  and  San  Jos6,  but  they  have  been  fail- 
ures. "So,"  Mr.  Shoup  said,  "every  one  who  believes 
that  the  jitney  would  succeed  the  electric  lines  may  dis- 
miss the  subject  or  doubt  from  his  mind  at  this  time,  so 
far  as  the  present  stage  of  development  is  concerned^ 
anyway.  The  great  difficulty  is  that  they  do  not  stand 
up  under  the  wear  and  tear  when  you  put  them  into  the 
same  kind  of  service  as  that  which  an  electric  car  per- 
forms, and  a.sk  them  to  stop  at  every  street  comer  to 
take  on  or  let  off  a  passenger  or  two,  or  run  a  hundred 
yards  or  two  or  three  hundred  yards  and  stop  again, 
and  we  can  dismiss  the  jitney  a.s  a  serious  competitor  of 
the  electric  lines,  provided  it  is  subject  to  the  same  regu- 
lations by  the  public  and  made  to  accept  the  same  obli- 
gations by  the  public  that  the  electric  lines  have  to 
accept." 

Mr.  Shoup  said  that  the  business  of  the  California 
electric  railways  at  the  present  time  is  very  good,  so 
far  as  gross  earnings  are  concerned;  the  difficulty  is 
with  the  net  earnings.  In  spite  of  this  fact,  the  state 
has  raised  its  tax  from  4  per  cent  to  6i  per  cent  of  the 
revenue.  He  believes  the  public  sentiment  in  California 
is  sympathetic  with  the  roads  and  favorable  to  private 
ownership,  in  spite  of  the  example  which  has  been  !*et  by 
San  Francisco. 

Speaking  of  the  investment  side,  Mr.  Shoup  said  there 
were  more  than  3,000  miles  of  electric  track  in  Califor- 
nia, against  which  $155,000,000  in  bonds  had  been 
issued.  He  estimated  it  would  take  $200,000,000  to  re- 
place the  capital  which  had  been  put  into  the  lines,  and 
$300,000,000  to  reproduce  them  at  the  present  high 
prices  of  labor  and  materials.  With  these  values  and  in 
view  of  the  real  estate  owned  by  the  companies  and  cov- 
ered by  the  mortgages  he  believes  that  the  securities  are 
selling  ver>'  cheaply  today.  In  conclusion  he  said,  refer- 
ring to  the  electric  railways,  "There  is  not  a  cloud  on 
the  horizon  which  indicates  that  the  industry  is  going 
to  be  wiped  out.  The  public  cannot  get  along  without 
them,  and  it  will  have  to  take  care  of  them." 
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C.  E.  R.  A.  Meets  at  Louisville 

Principal  Operating  Topics  Discussed  Were  Rail  Bonds,  Safety  and  Economy  of  Electrical 

Energy  on  Cars — Organization  of  Electric  Express  Company  to  Serve  Central 

States  Proposed — Debate  on  Place  for  Summer  Meeting 


1^ 


THE  annual  meeting  of  the  Central  Electric  Rail- 
way Association  was  held  at  the  Seelbach  Hotel, 
Louisville,  Ky.,  on  March  10  and  11.  As  usual  a 
number  of  delegates  made  the  trip  to  Louisville  by 
special  through  electric  cars  from  different  points  in  the 
Central  Electric  Railway  territory.  The  sessions  of  the 
association  were  set  to  begin  at  2  p.m.  on  Wednesday 
so  as  to  permit  many  of  the  delegates  to  leave  their 
home  cities  on  the  morning  of  the  same  day. 

The  convention  was  opened  by  President  J.  F.  Collins, 
-     Grand  Rapids,  Mich.,  who  delivered  the  annual  presi- 

■  dential   address.     In   it,   he  made   a  plea   for   greater 

■  standardization  of  operating  practices  and  equipment, 
1^  recommended  a  charge  for  transfers  to  minimize  their 
^knisuse  and  took  a  stand  for  10-cent  city  fares  and 
^^nterurban  fares  equal  to  steam  road  rates.     He  said, 

in  part: 

In  cities  where  the  population  is  100,000  or  less,  tracks 
and  special  work  should  be  of  a  specified  weight,  and  in 
cities  of  a  population  of  more  than  100,000  the  tracks  and 
special  work  should  be  of  a  heavier  type.  Tongue  switches 
should  be  the  same  in  all  cities,  large  or  small.  It  is 
costly  to  the  companies  to  have  the  present  various  kinds 
of  rail,  tongue  switches  and  other  special  work  and  often, 
if  a  piece  of  special  work  becomes  needed,  it  takes  three 
or  four  months  to  obtain  new  material.  In  the  meantime 
the  railway  company  is  delayed  in  making  the  needed  re- 
pairs. Why  not  also  establish  a  uniform  rail  bond  for 
cities  and  another  for  interurbans?  The  block  signal  sys- 
tem used  in  cities  where  single  track  is  installed  should  also 
be  uniform  throughout. 

A  standard  order  board  on  all  interurbans  should  also 
be  established.  The  rules  governing  operation  should  be 
the  same,  except  for  minor  changes,  to  fit  local  conditions. 
This  should  also  apply  to  the  telephone  system.  This  would 
simplify  the  operation  of  interurbans  where  various  divi- 
sions are  operated  under  one  management,  as  platform  men 
could  be  transferred  from  one  division  to  another  and  could 
take  up  employment  with  another  company  without  diffi- 
culty. The  uniforms  of  the  platform  men  should  be  the 
same,  as  well.  Trolley  wire  and  trolley  special  work  should 
also  be  made  standard  throughout. 

There  is  no  doubt  but  that  the  type  of  cars  for  medium 
size  cities  should  be  the  one-man  car.  The  wheels,  flanges 
and  treads,  and  the  trucks  should  be  of  one  design.  There 
is  no  good  reason  why  one  city  should  have  a  different  type 
of  truck  than  another.  The  manufacturers  of  cars  and 
trucks  would  welcome  the  standard  car.  In  cities  of  a 
population  of  100,000  or  more  the  type  of  car  should  also 
be  standardized,  although,  on  certain  lines  in  large  cities, 
one-man  cars  would  be  preferable.  Interurban  cars,  as 
nearly  as  possible,  should  be  of  one  particular  design  also. 
It  is  true  that  some  interurban  companies  use  a  larger  car 
than  others. 

The  entrance  to  the  larger  type  of  city  car  should  be 
exactly  the  same  in  all  cases.  In  some  of  the  cities  passen- 
gers enter  from  the  rear  and  leave  from  the  front  and 
rear.  In  other  cities,  passengers  enter  and  leave  from  the 
side  of  the  car,  and  again  in  others  passengers  enter  from 
the  front  and  leave  from  the  side.  Why  not  have  one 
standard  so  that  passengers  will  always  know  just  where 
to  enter  the  car?  Again,  it  seems  that  almost  every  city 
has  a  different  system  of  taking  on  passengers.  Some  stop 
at  the  far  crossing,  some  at  the  near  crossing,  others  make 
special  stops  where  poles  are  painted  a  certain  color,  etc. 
In  my  opinion,  it  would  be  to  the  interest  of  all  the  city 
railway  companies  to  stop  on  the  near  crossing.  In  cities 
where  the  skip-stop  system  is  used,  enamel  signs  should 
be  hung  on  the  span  wires  reading:  "Cars  stop  here." 
Under  present  conditions,  transients  when  arriving  in  a 
city  must  learn  from  a  policeman  or  some  citizen  as  to 
where  to  board  a  trolley  car. 
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It  seems  that  most  managers  of  city  railway  properties 
pay  very  little  attention  as  to  how  transfers  are  handled. 
In  a  great  many  of  the  cities  in  which  I  have  had  occasion 
to  examine  the  transfer  system,  I  have  found  pads  of  trans- 
fers in  such  places  as  the  stoves  during  the  summer  season 
and  in  sand  boxes  and  under  the  seats  in  the  winter  season. 
I  have  also  found  that  conductors  are  allowed  to  help  them- 
selves to  transfers  in  the  dispatcher's  office.  You  will 
often  hear  railway  managers  say  that  transfers  have  no 
value  when  they  are  not  registered.  Of  course  this  is  not 
a  fact.  Transfers  have  a  value.  I  am  a  strong  advocate 
of  charging  passengers  for  transfers,  either,  1  cent  or  2 
cents,  as  the  case  may  be,  thus  giving  transfers  a  greater 
value  than  at  the  present  time.  I  also  recommend  a  closer 
check  on  the  dispatchers  and  conductors  in  the  matter  of 
handling  transfers.  There  should  also  be  a  close  super- 
vision of  duplex  tickets  issued. 

During  the  Government's  control  of  the  railroads,  the 
interurban  lines  have  been  a  clearing  house  in  the  matter  of 
freight  and  ticket  agents  for  the  steam  railroads.  There- 
fore, it  has  become  necessary  on  a  good  many  interurban 
divisions  to  break  in  many  new  men  and  to  employ  what 
is  known  as  traveling  ticket  and  freight  agents  for  the  pur- 
pose of  instructing  the  new  agents  as  to  their  duties.  It 
was  also  found  necessary  to  increase  the  number  of  travel- 
ing auditors  to  check  the  stations  more  frequently.  The 
method  of  employing  traveling  freight  and  ticket  agents 
and  having  the  stations  checked  more  frequently  has  met 
with  considerable  success  and  I  heartily  recommend  this 
system  as  reducing  the  number  of  shortages  to  a  minimum. 

I  also  heartily  indorse  the  further  development  of  through 
freight  service  to  all  member  companies,  within  the  Central 
Electric  Railway  Association  territory,  as  well  as  the  estab- 
lishing of  complete  express  service  within  the  territory  of 
the  association. 

With  the  increase  in  costs  of  material  and  labor  that 
the  city  and  interurban  lines  are  compelled  to  meet,  it  is 
going  to  be  necessary  that  all  city  lines  charge  10  cents 
per  ride,  it  being  a  fact  that  money  is  worth  only  one-half 
of  pre-war  values.  The  interurban  lines  should  charge  per 
mile  the  same  as  steam  roads.  I  predict  in  the  near  future 
a  4-cent-per-mile  rate  per  passenger,  and  a  25  per  cent  in- 
crease in  freight  rates. 

There  never  has  been  any  good  reason  why  interurban 
lines  should  not  charge  the  same  rate  as  the  steam  lines. 
With  their  frequent  service  and  delivery  of  passengers  in 
the  down-town  districts,  they  would  handle  the  same  volume 
of  business  as  at  present  with  the  lower  rate.  This  has 
been  demonstrated,  because,  before  the  war,  the  steam  roads 
and  electric  lines  both  charged  2  cents,  and  when  the  steam 
roads  went  to  a  3-cent  fare  their  business  did  not  suffer. 

Association  Considers  Operating  Topics 

The  principal  technical  topic  considered  at  the 
Wednesday  afternoon  session  was  that  of  rail  bonding, 
as  presented  in  a  well-received  paper  by  Ralph  H.  Rice, 
principal  assistant  engineer  Board  of  Supervising  Engi- 
neers, Chicago  Traction.  This  paper,  which  is  pub- 
lished in  abstract  in  this  issue,  was  followed  by  pre- 
pared discussions  by  M.  B.  Lambert  and  J.  S.  Hagan  of 
the  Westinghouse  Electric  &  Manufacturing  Company, 
Ralph  W.  Palmer  of  the  General  Electric  Company,  E. 
W.  Rowland  of  the  Ohio  Brass  Company,  and  R.  J.  Cus- 
ter, Interstate  Public  Service  Company,  Indianapolis. 
Abstracts  of  the  papers  by  Messrs.  Rowland  and  Pal- 
mer are  printed  in  this  issue;  those  of  the  others 
presented  will  be  printed  later. 

At  the  end  of  this  discussion,  the  report  of  the  com- 
mittee on  express  service  was  presented.  H.  A.  Nicholl, 
Anderson,  Ind.,  chairman  of  the  committee,  told  of  the 
work  it  had  done   in  developing  the  possibilities  and 
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considering  the  advisability  of  organizing  an  electric 
railway  express  company  with  some  such  title  as  the 
American  Electric  Railway  Express  Company.  He  said 
that  a  majority  of  the  companies  of  the  Central  Electric 
Traffic  Association  were  in  favor  of  such  a  plan  and  that 
it  offered  a  greater  opportunity  for  the  electric  railways 
to  increase  their  earnings  than  any  other  character  of 
transportation  service.  The  committee  is  now  sending 
out  a  questionnaire  to  member  companies  to  ascertain 
how  much  business  can  be  expected  from  manufacturers 
and  other  shippers  from  the  territory  served  by  each 
road.  An  effort  is  also  being  made  to  estimate  how 
much  capital  will  be  required  to  establish  and  handle 
the  business  such  as  that  involved  in  the  purchase  of 
motor  trucks  for  pick-up  and  delivery  service,  the  build- 
ing of  terminals  and  for  additional  rolling  stock,  etc. 
This  report,  Mr.  NichoU  said,  should  be  considered  as 
constituting  simply  a  progress  report.  Mr.  Nicholl 
added  that  the  committee  hoped  to  have  a  complete 
report  ready  for  the  summer  meeting. 

Harry  Reid,  Louisville,  Ky.,  then  brought  up  the  plan 
of  the  National  Safety  Council  for  nationalizing  and 
standardizing  the  accident  prevention  work  of  the  elec- 
tric railways  and  introduced  James  Harmon,  safety 
engineer  Interstate  Public  Service  Company,  to  speak 
further  on  the  subject.  After  a  brief  address  Mr.  Har- 
mon offered  a  resolution  that  a  committee  be  appointed 
to  work  with  similar  committees  from  other  electric 
railway  associations  and  the  Council  in  formulating  a 
plan  for  promoting  safety  work  more  consistently  and 
forcefully. 

This  resolution  was  adopted  and  President  Collins 
said  he  would  appoint  the  committee  at  the  Thursday 
session. 

Next  Meeting  Place — Election  op 
Officers — Banquet 

A  lively  discussion  followed  the  announcement  that 
the  executive  committee,  at  its  meeting  Wednesday 
morning,  had  decided  to  hold  the  summer  meeting  at 
the  Ottawa  Beach  Hotel,  Macatawa  Park,  Mich.,  and 
not  to  have  the  popular  and  customary  boat  trip.  The 
delegates  seemed  loath  to  substitute  anything  for  the 
Great  Lakes  boat  trip,  though  someone  did  make  the 
suggestion  that  the  boat  be  routed  mainly  through  Can- 
adian waters.  Charles  L.  Henry  admonished  the  mem- 
bers to  consider  the  best  interests  of  the  association 
rather  than  the  pleasure  of  the  outing  as  the  primary 
purpose  of  the  meeting,  but  a  motion  was  passed 
requesting  the  Executive  Committee  to  reconsider  its 
decision  at  the  March  11  session  of  the  committee. 

The  nominating  committee  of  which  F.  I).  Carpenter, 
Lima,  Ohio,  was  chairman,  then  presented  the  following 
recommendations  for  officers  for  the  ensuing  year  and 
the  secretary  was  instructed  to  cast  the  unanimous 
ballot  of  the  association  electing  them: 

President,  Robert  L  Todd,  Indianapolis. 

First  vice-president.  A.  C.  Blinn,  Akron. 

Second  vice-president,  E.  J.  Burdick,  Detroit. 

Members  of  the  Executive  Committee:  F.  D.  Carpen- 
ter, Lima;  Charles  L.  Henry,  Indianapolis;  H.  A. 
Nicholl,  Anderson;  S.  W.  Greenland,  Ft.  Wayne;  G.  T. 
Seely,  Youngstown ;  W.  S.  Rodger,  Detroit ;  F.  W.  Coen. 
Cleveland;  J.  F.  Collins,  Grand  Rapids;  Harry  Reid. 
I^uisville;  C.  B.  Kleinhaus,  Toledo;  L.  G.  Parker  and 
H.  E.  Rasmussen. 

The  annual  banquet  Wednesday  evening  wh.h  attended 
by  two  hundred.    President  Collins  acted  as  toastmaster 


and  Ex-Judge  Arthur  Peter,  Louisville,  made  a  short 
address  about  "Other  Days." 

Secretary  and  Treasurer's  Report 

At  the  session  of  the  as.sociation  on  Thursday 
morning  Secretary-Treasurer  Nereamer  presented  his 
annual  report.     An  abstract  follows: 

The  interurban  railway  membership  of  the  as.socia- 
tion,  as  shown  in  the  report  for  1918,  consisted  of  63 
lines  operating  4,814  miles  and  two  city  lines.  During 
the  past  year  there  have  been  several  changes  in  the 
interurban  lines,  such  as  consolidations  and  separations, 
which  leaves  the  net  result  of  membership  in  this  associa- 
tion sixty-four  lines  and  4,364  miles,  with  two  city  lines, 
an  increase  of  one  line  and  50  miles. 

During  the  year  1919  we  had  155  supply  members  as 
against  126  in  1918.    This  is  an  increase  of  29  members. 

The  receipts  and  disbursements  for  the  year  1919,  both 
totalling  $9,398.97,  are  as  follows: 

Receipt*: 

C*»h  on  hkiid,  Jan.  I,  I9I» „ $»62. 12 

Inlanirban  lines 4,962  51 

Citylinee        200  00 

Supply  member* , , 1,550  00 

SsIeofbutUuu l..,>.....j .....J 20  00 

Central  Electrie  TMBe  AiMoiation 1,0(4  25 

Central  Electric  Railway  Accountanta'  Aaaooiation 1 2 .  40 

Bale  militaty  effideney  and  defense  map* S7  20 

Annual  dinner ..,....-.,,-..,.,,., ^,...  45  95 

Returned  by  Summer  Trip  CommittM L. ,,./.. .' ....'...'  182  J8 

Fall  meeting  dinner ."..'.■.: 12  75 

Interest 278.41 

Djaburseroents : 

Payroll $4.320. 00 

Traveling  expense* 531.52 

Stationery  and  printinc I,S40.I6 

Boat  trip,  advertisinc,  etc 


Postace: .  

Telephone  and  telecraph 

Central  Electric  Traffic  Asaooiation,  mlaeellaneou*. 

Central  Electric  Railway  Accountanta'  Aasoetataon,  mJscellanaous. 

Offir*-  fixtures  and  incidentals 

Freight  and  express 

Office  rent ,^......,.. ....,...»*,•...•..,*,,,,,,.. 

Ixtgal  expense ......,,., i..... 

Investment* .,,.. 

Annual  dinner .,."..,..,..,.. 

Taxes  and  iniiuraaoa ,.^. 

Cash  on  deposit ." 


361   53 

162   43 

88.04 

50.52 

15.00 

27  00 

5  75 

840  00 

35  00 

500  00 

9  30 

5  00 

609  94 


It  will  be  noted  from  this  statement  that  the  cost  of  all 
material  used  by  the  association  has  greatly  increased, 
while  the  operating  expenses  of  the  association  remain  the 
same  as  the  preceding  year.  There  was  expended  by  the 
committee  in  charge  of  the  summer  meetin^t  $361.53  on 
account  of  expenses  incidental  to  the  boat  trip. 

The  only  investment  during  the  past  year  was  the  pur- 
chase of  $500  of  Victory  Loan  bonds. 

A  statement  of  the  expenses  of  the  Central  Electric 
Railway  Accountants'  Association  follows: 


Total  sipsnii*  lor  the  yaar 

Received  fnxn  sal*  of  pamphlets 13. ' 


i>w»  at  (5  per  annum  from  two  lines  aot  nMnbers  of  tha 
Central  Klertric  Railway  Aaaooiation. 


i«.M 


11*6.70 
tl(}.)0 


As  an  explanation  to  the  item  covering  Stationery  and 
Printing  and  the  Miscellaneous  charge  aifainst  the  Central 
Electric  Traffic  Association,  a  statement  is  submitted  here- 
with of  the  receipts  and  expenses  of  that  association  for 
the  year  1919: 


R*c*iT«d  fran  sal*  d  UiW» 11.0*4. 25 

SUIioaOTy  and  prlnUng 
Postaa*     

97  70 

915  40 

25  00 

15  49 

9  S) 

51.00 

Surplw 

20.42 

II.IM  92 

(l,U6.92 

A  sUtcment  of  the  current  assets  and  liabilities  of  the 
aaaociation  for  the  year  Just  ended  follows: 

Conwt  AsssU:                                                             .^^  ,^ 

raah  on  diSloaH              t*09.t4 

,n'v'::::itni«!r,'-:^v  B-H-  •^-- 

b«*8*viaoAsa>..      }.0M  4*       5.0H  40 
I>iM  Iraa  asnlMn                                                      IJ>  •• 

I.iabiMiaa 

Bsl— aa 

*0.000.00 
Ml*.  14 

SMI*  14 

It.dO  14 
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f-  Your  attention  is  called  to  the  fact  that  the  financial 
status  of  this  association  is  the  best  that  it  has  been  since 
its  organization,  and  this  result  has  only  been  achieved 
by  carefully  watching  every  cent  that  has  been  spent  for 
any  purpose  whatever.  No  unnecessary  supplies  have  been 
purchased  through  the  secretary's  office.  If  the  present 
prices  of  paper  and  cost  of  printing  are  kept  up,  the  next 
showing,  a  year  hence,  will  not  be  as  good  as  it  is  now. 
We  have  arrived  at  a  place  where  the  continued  advance 
in  everything  we  use  will,  during  the  coming  year,  eat  into 
our  surplus  unless  the  income  of  the  association  is  greatly 
increased  in  some  manner.  The  work  in  the  secretary's 
office  has  been  increasing  from  time  to  time,  and  from 
present  appearances  it  will  probably  be  necessary  to  have 
additional  help  before  another  year  is  ended.  This,  of 
course,  will  call  for  more  income  from  the  members  or  the 
use  of  the  permanent  investment. 

In  closing,  your  secretary  and  treasurer  desires  to  thank 
the  officers,  committees  and  members  for  the  assistance 
given  him  in  the  discharge  of  his  duties  durng  the  year 
just  past. 

A  report  of  the  technical  sessions  on  Thursday  will 
appear  in  a  later  issue. 


Types  of  Rail  Bonds* 

By  R.  W.  Palmer 

Railway  Supply   Department  General  Electric  Company. 
Schenectady,    N.    Y. 

RAIL  bonds  may  be  divided  into  two  groups:  Those 
for  the  head  of  the  rail  and  those  for  the  web 
or  base  of  the  rail. 

U-shaped  bonds  for  attachment  to  the  head  of  the 
rail  were  originally  soldered.  These  were  followed  by 
different  forms  of  stud  terminal  bonds  mechanically 
attached  to  the  rail  head,  but  both  forms  have  given 
way  almost  entirely  to  welded  or  brazed  types  of  bonds, 
due  to  the  rapid  advances  made  in  the  art  of  welding 
by  oxyacetylene  and  the  electric  Ere. 

The  facility  with  which  these  bonds  can  be  applied 
is  sometimes  misleading,  as  regards  actual  economy. 
In  other  words,  there  is  a  tendency  to  put  too  much 
stress  on  the  first  cost  of  short  bonds  with  the  idea 
that  it  is  cheaper  to  replace  them,  due  to  one  cause  or 
another,  than  it  is  to  adopt  a  longer  and  more  expensive 
bond  in  the  first  place.  Unfortunately,  the  length  of 
bonds  for  the  head  of  the  rail  has  become  fixed,  or 
almost  so,  by  competition  between  manufacturers,  at 
7J  in.  and  smaller,  with  a  capacity  usually  of  No. 
0000,  although  roadway  conditions  vary  to  a  consider- 
able degree.  Therefore,  regardless  of  the  manner  in 
which  the  bonds  are  attached  at  their  terminals,  the 
same  length  of  bond  will  have  a  long  or  short  life, 
due  to  rail  joint  movement,  depending  upon  the  con- 
ditions found  on  any  particular  property.  Yet  this  very 
important  point  of  length  of  bond  is  often  completely 
ignored  by  the  railway  man  when  it  comes  to  com- 
paring one  manufacturer's  price  with  another. 

Before  discussing  the  merits  of  welded  types  of 
bonds,  it  will  be  well  to  consider  briefly  the  selection 
of  bonds  in  the  second  group,  or  those  for  other  parts 
of  the  rail  than  the  head.  In  this  classification  we 
have  the  well-known  "concealed"  types  of  bonds  which 
are  installed  under  the  splice  bar,  also  the  long  bonds 
installed  outside  of  or  around  the  splice  bar.  The  con- 
cealed type  of  bond  is  widely  used  and  has  about  as 
many  advantages  as  disadvantages.  Undoubtedly,  the 
simplest  way  to  apply  the  concealed  bond  is  by  mechan- 
ical means,  with  compressed  type  or  pin  type  of  ter- 
minal, in  holes  drilled  in  the  rail  web.  Such  bonds 
have  been  welded  only  to  a  very  limited  extent,   and 
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the  advisability  of  welding  them  to  the  web  is  still  an 
open  question,  for  the  reason  that  the  spot  welding  of 
rail  webs  in  so  far  as  it  contributes  to  rail  fractures 
is  a  matter  which  still  gives  many  engineers  concern. 
Moreover,  it  is  difficult  to  design  terminals  which  are 
suitable  in  shape  for  welding  and  at  the  same  time  will 
fit  beneath  the  splice  bar.  The  chief  consideration, 
where  concealed  bonds  are  used,  is  the  matter  of  space 
available.  Too  often  the  bond  takes  up  all  the  space 
in  a  new  joint,  so  that  when  the  splice  bars  wear  and 
are  drawn  in,  the  bonds  are  crushed.  The  space  which 
dictates  the  size  and  forms  of  bond  is  that  under  a 
worn-out  splice  bar. 

The  long  bond  applied  outside  of  and  around  the 
splice  bar  is  easily  attached  by  the  various  welding 
methods  and  is  undoubtedly  superior  to  other  types 
where  the  bonds  are  not  exposed  and  subject  to  theft. 
This  form  of  bond  has  been  used  for  a  number  of 
years  both  in  the  solid  conductor  and  the  stranded  type. 
With  this  type  of  bond,  it  should  be  remembered,  the 
cost  to  the  railway  is  not  exactly  proportioned  to  the 
length  of  the  bond.  The  principal  expense  in  making 
this  bond  is  the  terminals,  so  that  the  cost  of  a  bond 
installed  does  not  increase  in  proportion  to  the  length  of 
the  bond,  and  we  urge  that  this  point  receive  careful 
consideration. 

Bonds  Must  Be  Installed  Properly 

Of  equal  importance  to  the  selection  of  bonds  is  the 
selection  and  training  of  men  to  install  them  properly. 
Many  bond  failures  can  be  traced  to  improper  installa- 
tion, the  work  often  being  intrusted  to  track  laborers 
or  others  who  have  no  conception  of  the  importance  of 
the  work  they  have  in  hand.  This  point  was  brought 
forcibly  to  the  writer's  attention  while  rebonding  an 
interurban  property  because  of  excessive  drop  in  the 
return  circuit.  In  going  over  the  track  we  found  a 
number  of  joints  which  tested  open,  indicating  that  the 
bond  was  either  broken  or  missing  entirely,  but  when 
the  angle  plate  was  taken  off  the  bond  was  seemingly 
in  as  perfect  condition  as  when  installed,  a  number  of 
years  previous.  Further  examination,  however,  showed 
that  the  terminals  as  well  as  the  holes  in  the  rail  were 
badly  corroded,  indicating  that  the  holes  had  been 
drilled  too  large  for  the  size  of  the  terminals  used. 

To  secure  the  best  results  with  expanded  terminal 
bonds,  the  terminals  should  be  accurately  milled  to  size 
and  the  holes  in  the  rails  reamed  at  the  time  of 
installation  to  give  a  snug  fit.  It  is  also  important  that 
the  bond  terminals  should  be  properly  cleaned,  after 
which  the  contact  surfaces  should  not  be  touched  with 
the  hands.  This  precaution  is  necessary  to  prevent 
corrosion.  Providing  the  bond  terminals  are  properly 
expanded  after  these  precautions  are  taken  a  very  satis- 
factory contact  can  be  formed  and  maintained  during 
the  life  of  the  bond.  The  same  degree  of  care  should 
be  exercised  in  connection  with  the  installation  of  acety- 
lene or  arc  welded  bonds. 

Welded  Bonds 

The  welding  of  bonds  with  the  electric  arc  and  the 
oxyacetylene  flame  is  such  an  improvement  over  other 
methods  that  it  is  receiving  the  favorable  considera- 
tion of  railway  engineers  everywhere.  Welded  bonds 
are  of  three  kinds,  those  for  gas  or  flame  welding,  for 
metallic  arc  welding  and  for  carbon  arc  welding.  Only 
the  flame  weld  and  metallic  arc  weld  types  will  be  dis- 
cussed here. 
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Flameweld  bonds  are  made  with  drop  forged  all 
copper  terminals  and  with  various  kinds  of  steel  ter- 
minals mechanically  attached  to  copper  conductors.  The 
nature  of  the  gas  welding  process  precludes  the  neces- 
sitj'  of  having  forged  copper  terminals  welded  to  the 
conductors  at  the  factory,  and  this  type  is  very  little 
used  now.  The  steel  terminal  bonds  are  considerably 
cheaper  and  are  equally  as  good  when  properly  installed, 
but  a  little  more  care  is  required  when  they  are  applied 
to  insure  all  of  the  wires,  being  welded  together.  When 
flameweld  bonds  are  applied  it  is  not  necessary  to  grind 
the  rail,  though  the  surface  of  the  rail  should  be  coated 
with  flux  metal  before  the  bonds  are  placed  in  position 
to  weld.  This  practice  insures  a  thorough  union 
between  the  rail  and  the  flux  metal.  At  the  same  time 
the  oxide  is  removed  from  the  rail  surface  by  the  flame. 

Pure  copper,  when  used  as  the  attaching  metal  with 
the  gas  flame,  does  not  give  good  results.  Molten  cop- 
per has  a  ver>-  strong  aftinity  for  oxygen,  and  when 
used  with  the  gas  flame  a  very  porous  and  brittle 
metal  structure  of  low  mechanical  strength  and  poor 
conductivity  results.  The  flux  wire  which  we  furnish 
and  recommend  is  a  phosphor  bronze  wire  containing  a 
fair  percentage  of  tin.  Phosphorus  is  a  deoxidizer  and 
serves  as  the  fluxing  agent.  The  composition  is  impor- 
tant, as  all  phosphor  bronze  wires  do  not  give  like 
results  in  gas  welding. 

The  resistance  of  flameweld  bonds  is  about  5  per 
cent  less  than  that  of  a  perfectly  installed  double  stud 
or  twin  terminal  bond,  and  is  about  equal  to  that  of  a 
brazed  bond.  Compared  with  the  steel  welding,  arc- 
weW  bond  re.sistance  is  about  15  per  cent  less.  There- 
fore, electrically,  the  flameweld  bond  is  as  good,  if  not 
better,  than  the  best.    Mechanically,  it  is  very  strong. 

The  weld  is  a  simple  one  to  make,  and  the  speed  of 
in.stallation  compares  favorably  with  all  other  types  of 
heat  applied  bond.s.  One  man  and  a  helper,  if  expert, 
will  easily  in.stall  eighty  bonds  in  a  ten-hour  day.  The 
apparatus  is  readily  portable,  and  in  localities  where 
a  supply  of  gas  can  be  maintained  readily,  these  bends 
are  worthy  of  thoughtful  consideration. 

The  steel-faced  arcweld  bond  is  the  latest  develop- 
ment and  is  meeting  with  much  favor.  This  type  of 
bond  has  a  steel  face  welded  to  a  drop  forged  copper 
terminal  at  the  factory.  This  is  a  forward  step  in 
the  problem  of  bonding,  for  the  reason  that  the  old 
difficulty  of  attaching  copper  to  steel  by  some  satisfac- 
tory means  is  done  at  the  factory,  thus  leaving  a  steel 
to  steel  weld  to  be  made  in  the  field.  This  simplifies 
the  matter,  for  this  kind  of  welding  is  common. 

To  obtain  the  best  result*  when  arcweld  bonds  are 
installed,  the  spot  on  the  rail  adjacent  to  the  bond 
shouM  be  carefully  cleaned,  and  all  rust,  dirt  or  anneal- 
ing scale  removed.  This  work  can  be  accomplished  with 
the  use  of  an  old  file  and  a  steel  wire  brush.  After 
the  rail  is  prepared  the  bond  .should  be  clamped  or 
held  in  position  and  the  arc  started  at  the  lower  edge 
or  bottom  angle  formed  between  the  terminal  and  the 
rail.  The  operator  should  carr>-  the  arc  across  the 
entire  length  of  the  terminal  if  po.tsible  without  break- 
ing the  arc  so  that  the  first  layer  of  deposited  metal 
will  make  a  firm  union  iMtween  bond  and  rail.  Before 
applying  the  next  layer,  the  operator  should  use  a  steel 
wire  brush  to  remove  any  surface  oxide  which  may 
form  on  top.  During  the  process  of  welding  the  oper- 
ator .ihould  hold  his  electrode  at  such  an  angle  that 
for  the  greater  part  of  his  time  he  will  be  devoting 
his  efforts  toward  the  rail,  inasmuch  as  the  rail  being 


a  larger  mass  of  metal  than  the  bond  it  will  require 
more  heat  to  insure  good  penetration. 
,  With  arcweld  bonds,  it  has  been  found  that  the  best 
results  can  be  obtained  by  using  125  to  130  amp.  at  a 
voltage  of  approximately  20,  this  being  the  average 
voltage  required  for  successful  welding  with  the  metal- 
lic electrode. 

The  arcweld  bond  is  now  made  in  two  general  types: 
The  familiar  U-shape  for  the  head  of  the  rail,  and 
a  long  flexible  tj-pe  for  spanning  the  splice  bars.  The 
U-shaped  bonds  are  furnished  with  round  wire  strand 
or  with  flat  wire,  and  the  flexible  bonds  in  two  design.s 
of  terminal,  for  attachment  either  to  the  rail  web 
or  to  the  rail  base. 

Equipment  for  Bond  Installation 

So  far,  the  question  of  electrodes  for  bonding  has 
not  received  as  close  attention  as  its  importance 
deserves.  Naturally,  the  deposited  metal  should  be  as 
homogeneous  as  possible,  .so  as  to  provide  the  maximum 
conductivity  for  the  steel.  A  very  pure  wire  of  high 
conductivity  before  welding  is  not  neces.sarily  the  best 
after  welding,  as  the  composition  undergoes  a  change  in 
the  arc.  The  desired  result  differs  from  that  of  most 
steel  welds  where  strengrth  is  the  prime  consideration. 

The  polarity  of  the  electrode  is  a  much  mooted  sub- 
ject. Good  welds  are  obtained  both  ways  and  with 
the  alternating  current  arc.  It  is  safe  to  say,  however, 
that  the  positive  electrode  acts  differently  from  the 
negative  electrode,  and  the  welder  has  to  become  accus- 
tomed to  handling  the  arc  with  either  polarity  before 
good  welds  can  be  made. 

This  brings  us  to  the  point  of  equipments  for  install- 
ing the  bonds.  The  *hiost  popular  type  at  present  is 
the  resistance  welder,  commonly  called  a  resistor.  In 
spite  of  the  fact  that  the  power  wastage  is  large  with 
the  resistors,  they  meet  with  favor  because  of  their 
inherent  reliability  and  low  cost  of  maintenance.  The 
first  cost  is  low.  and  they  are  readily  portable,  the 
wire  type  for  600  volts  weighing  as  little  as  80  lb. 
Aside  from  the  fact  that  it  is  necessary  for  the  electrode 
to  be  positive  with  this  type  apparatus,  the  high  voltage 
permits  a  long  arc  to  be  held,  and  it  is  generally  conceded 
that  a  long  arc  is  conducive  to  poor  welds.  Conse- 
quently, due  to  what  might  be  termed  the  elasticity 
of  the  arc,  there  i.x  generally  a  lack  of  uniformity  with 
the  welds  made  with  these  machines. 

^  low-voltage  rotar>-  outfit  is  conceded  to  be  the  best 
for  uniformly  good  welds,  but  a  motor-generator  set 
has  the  great  disadvantage  of  weight,  single  operator 
sets  weighing  close  to  1,000  lb.  This  is  not  at  ^11  con- 
venient to  move  from  joint  to  joint.  The  dynamotor 
is  the  lightest  type  rotar>-  machine  for  the  purpose, 
and  offers  the  most  attractive  proposition  l)oth  from 
first  cost  and  weight  standpoints. 

In  conclusion.  I  will  point  out  the  chief  features 
of  our  arcweld  bonds:  The  steel  welding  face  is  in 
plate  form,  and  the  copper  in  the  terminal  is  directlj' 
welded  to  it.  In  the  manufacture,  no  intermediate  metal 
is  used  to  join  the  steel  and  copper  together,  both 
metals  being  directly  joined  while  their  surfaces  are 
in  a  state  of  fusion.  No  matter  how  hot  an  arc  is 
used  on  the  steel  face,  the  copper  will  not  separate 
from  it.  This  is  ver>'  important  because  it  is  necessary 
to  raise  the  >x)nd  terminal  to  a  high  temperature  to 
insure  a  weld  between  the  electrode  and  the  steel  face. 

You  may  wonder  why  we  go  to  the  expense  of  apply- 
ing the  steel   welding   face,   instead  of   using  a   plain 
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copper  terminal.  If  the  problem  was  simply  one  of 
welding  two  pieces  of  copper  together,  we  could  do  that, 
but  when  we  try  to  weld  steel  and  copper  together, 
using  either  a  steel  or  copper  electrode,  it  is  not  suc- 
cessful because  of  the  different  thermal  conductivities 
of  the  two  metals.  Unless  the  copper  bond  is  pre- 
heated (and  this  is  not  feasible),  it  is  doubtful  if  any 
electrode  will  be  developed  which  will  do  this. 

The  cost  of  installing  any  particular  type  of  bonds, 
having  terminals  welded  to  the  rails,  will  vary  with 
the  cost  of  labor,  current  and  conditions  under  which 
the  work  is  done.  Therefore,  it  is  impossible  to  give 
any   figures   which    might   apply   generally. 

The  only  data  which  we  have  as  to  the  number  of 
bonds  which  can  be  installed  in  a  given  time  are  for 
some  No.  00-26-in.  arcweld  bonds,  applied  to  the  base 
of  40-lb.  rails  in  coal  mines.  Here  the  current  for 
bonding  was  supplied  from  "a  motor-generator  set 
mounted  on  a  small  car  coupled  to  a  mining  locomo- 
tive, and  a  crew  of  three  men  was  used.  One  prepared 
the  rail  and  the  other  two  took  turns  at  welding  and 
operating  the  locomotive,  the  other  acting  as  helper. 
With  this  outfit  an  average  of  twelve  bonds  per  hour 
were  installed,  and  the  man  in  charge  of  the  work 
established  a  record  of  applying  twenty-four  bonds  in 
fifty-five  minutes.  Taking  into  consideration  the  time 
required  in  moving  the  equipment  from  place  to  place 
and  the  difficulties  encountered  in  doing  this  class  of 
work  in  the  mines,  it  is  believed  that  the  results 
obtained  were  very  satisfactory. 

It  might  be  well  to  state  that  the  bonding  was  done 
after  the  mines  had  ceased  work  for  the  day,  so  that 
no  interference  was  encountered  due  to  operation  of 
hauling   locomotives. 

Which  Type  of  Bond  Is  Best?* 

By  Ernest  W.  Rowland 

Bond    KiiBinwr.    The    Ohio    Brass   Company.    Mansfield.    Ohio. 

ON  SOME  properties  the  rail  bonding  work  falls  to 
the  way  department,  on  others  the  line  department 
is  responsible,  while  on  still  others  each  of  these  depart- 
ments seems  to  switch  the  work  off  on  the  other  to  the 
detriment  of  bonding  generally. 

Basically  track  bonding  is  one  of  the  most  important 
phases  of  railway  work.  So  much  depends  on  it  that  it 
seems  surprising  that  more  attention  is  not  paid  to 
it.  For  example,  consider  a  few  of  the  evils  that  are 
directly  traceable  to  poor  bonding.  First  there  is  elec- 
trolysis ;  next  in  line  is  loss  in  power ;  next  loss  of  volt- 
age; then  baked  armatures  and  fields  on  motors,  broken 
rails  due  to  arcing  at  the  joints  and  other  effects  too 
numerous  to  mention  here. 

As  to  the  loss  in  voltage,  there  is  probably  nothing 
more  irritating  to  a  rider  than  to  be  compelled  to  sit  in 
a  car  late  at  night  with  the  light  varying  anywhere 
from  a  very  dull  red  to  utmost  brilliancy.  Some  of  this 
can  be  traced  to  lack  of  positive  feeders,  but  most  of  it 
is  due  to  poor  bonding.  And  baking  of  armatures  is  an 
important  item  from  a  financial  standpoint  alone. 

Comparatively  speaking  it  is  an  inexpensive  proposi- 
tion to  bond  a  line  thoroughly.  In  fact  a  good  bond  can 
be  installed  for  less  than  a  dollar  a  joint,  and  when  one 
considers  the  waste  caused  by  poor  bonding  this  cost 
fades  into  insignificance. 

Recently  an  article  appeared   in  one  of  the  railway 

•Abstract  of  paper  presented  at  annual  meeting  of  Central 
KIcctrIc  Railway  AsBOclatlon.  I^ulBvUle.  Ky..  March  10,  1920. 


papers  regarding  the  breaking  of  rails  due  to  the  arcing 
at  the  joints  where  bonds  were  broken.  The  author 
remarked  that  under  normal  conditions  such  joints 
would  break  in  from  six  months  to  two  years.  His 
time  interval  is,  I  believe,  too  short,  but  such  action 
does  occur  within  from  three  to  five  years  and  often 
less.  Which,  then,  is  cheaper;  to  spend  a  dollar  for  a 
good  bond  which  will  last  from  eight  to  ten 
years,  or  to  renew  a  rail  that  is  burnt  out  every 
five  years? 

Loss  in  power  is  another  important  item,  especially 
when  the  railway  company  is  buying  its  power.  An 
instance  that  came  under  my  observation  recently  will 
illustrate  this  point.  A  certain  railway  in  the  East 
had  one  substation  which  was  overloaded  about  50  per 
cent  of  the  time;  so  badly  overloaded  that  the  engineer 
in  charge  decided  that  he  would  have  to  put  in  addi- 
tional rotaries.  But  before  proceeding  to  do  this  he 
rebonded  the  track  leading  past  the  station  and  buried 
some  old  rail  in  the  street  as  a  supplemental  negative 
feeder.  When  he  had  completed  this  work  he  found  that 
he  had  so  reduced  the  load  on  the  station  that  it  was 
unnecessary  to  install  additional  rotary  capacity. 

The  foregoing  leads  us  into  a  discussion  of  track 
bonding  generally.  For  convenience  all  bonds  may  be 
grouped  into  two  classes;  those  mechanically  applied 
and  those  heat  applied.  The  mechanically-applied  bonds 
include  the  pin  and  compressed-terminal  types;  also 
channel  pins,  about  which  the  less  said  the  better. 

As  far  as  the  pin  and  compressed-terminal  types  are 
concerned,  there  are  at  present  no  better  bonds  made, 
provided  they  are  installed  properly,  but  there,  unfortu- 
nately, is  the  rub.  It  is  fairly  safe  to  say  that  on  the 
average  railway  property  90  per  cent  of  the  men  doing 
the  actual  work  do  not  do  it  properly.  And  yet,  if  the 
men  have  been  taught  to  do  the  work  properly  either 
one  of  these  types  cannot  be  excelled  for  new  work.  But 
they  have  their  limitations.  When  it  comes  to  renew- 
ing them  the  cost  is  almost  prohibitive.  Then,  too,  few 
of  the  workmen  install  the  bonds  properly.  It  is  nec- 
essary to  exercise  a  few  precautions  to  make  the  bond 
effective.  Water  must  be  kept  away  from  the  bond 
terminal.  Drills  should  be  ground  by  an  expert.  It 
is  well  also  to  paint  the  terminal  after  installation. 

Under  existing  conditions  it  is  often  easier  to  break 
a  man  in  to  install  a  welded  bond  than  to  train  him  for 
installing  the  pin  and  compressed-terminal  types  which 
are  apparently  so  easy  to  install  that  it  is  not  considered 
necessary  to  have  one  man  do  the  work  all  the  time. 
Hence  the  normal  precautions  are  not  taken.  With  a 
welded  bond  it  is  necessary  to  have  one  man  who  can 
do  the  work.  In  both  the  gas  and  arc  welded  types  a 
small  amount  of  instruction  is  generally  all  that  is 
necessary  to  enable  a  man  to  install  the  proper  type  of 
bond.  And  it  is  a  very  simple  matter  to  check  the 
operator  in  his  welding,  because  a  hammer  will  test  the 
welds  in  a  perfectly  satisfactory  manner.  On  the 
mechanically-applied  bonds  the  tests  are  electrical. 

As  to  the  relative  advantages  of  gas-  and  arc-weld 
bonds,  it  is  necessary  for  the  individual  to  choose  which 
is  the  more  applicable  to  his  property.  Those  properties 
which  are  distant  from  service  stations  have  difficulty 
in  getting  gas,  so  that  they  have  been  more  inclined 
of  late  to  swing  over  to  the  arc  weld.  The  arc  weld 
bond  probably  requires  a  little  more  expertness  in  its 
application,  but  even  on  the  smallest  road  these  diffi- 
culties are  not  insurmountable. 
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As  to  the  heat  effect  of  the  gas  or  arc  on  the  rail, 
while  there  is  a  slight  hardening  effect  due  to  both  the 
processes,  I  can  say,  after  experience  of  four  years 
with  the  gas-weld  bond,  involving  the  installation  of 
thousands  of  bonds  of  the  gas-weld  type,  I  have  yet  to 
see  an  authentic  case  of  breakage  due  to  the  welding. 
Other  bonding  men  report  the  same  experience. 

Use  of  the  Arc  Welding  Process  in  Eliminating 
Bonding  DiFPian^TiES 

Some  companies  have  gone  into  the  arc  welding  of 
rail  joints  within  the  last  few  years  in  order  to  over- 
come the  difficulties  attendant  upon  bonding.  This  has 
apparently  worked  ver>'  satisfactorily,  but  it  might  be 
well  to  "make  haste  slowly"  here.  After  all  the  only 
test  is  that  of  time,  and  the  time  interval  since  the 
adoption  of  this  type  of  joint  is  comparatively  short. 
It  would  appear  that  the  stress  on  the  small  welded 
surface  would  be  so  heavy  as  eventually  to  break'  the 
weld.  This  would  involve  more  than  the  weld,  because 
it  would  mean  the  renewing  of  a  rail.  This  is  especially 
true  on  an  interurban  road,  where  the  expansion  and 
contraction  of  the  rails  imposes  an  added  hazard. 


First  of  New  Safety  Cars  Arrive  in 
Kansas  City 

HEREWITH  are  shown  the  first  pictures  of  the  latest 
one-man  safety  cars  used  by  the  Kansas  City  Rail- 
ways. In  them  can  be  seen  the  results  of  some  of  the 
chanpres  from  the  "standard"  Birney  car  which  P.  J. 
Kealy,  president  of  the  Kansas  City  company,  was  con- 
vinced would  add  materially  to  the  appearance,  comfort 
and  durability  of  the  cars  and  enhance  their  popularity 
with  the  riding  public.  These  changes  have  been  quite 
fully  described  in  articles  which  have  appeared  in 
Electric  Railway  Journal,  one  by  Mr.  Kealy  on  page 
31  of  the  special  report  issue  dated  Oct.  11,  1919,  and 
one  on  page  998,  issue  of  Dec.  20,  1919.  The  front-end 
loading  well  and  stanchions,  the  headlining  and  side 
sheathing,  the  cushioned  seats,  and  the  strengthening  of 
truck  and  underframe,  are  among  the  more  important 
features.  The  complete  car  pictured  above  tipped  the 
scales  at  the  railway  company's  shop  at  14,200  lb.  and  the 
weigiht  of  the  similar  double-end  safety  car  is  16,400  lb. 
The  first  cars  used  were  of  standard  construction 
and  had  a  seating  capacity  of  thirty-five  passengers. 
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NEW    KANS.\i>    CITY    SAFETY    CAR 
At  left,  exterior ;  in  center.  Interior,  chowlng  (pace  for  itandlnc  pauunsers ;  at  risht.  rear  aeatlnc  arrangement. 


After  all,  the  cheapest  plan  in  the  long  run  is  the 
ordinary  joint,  kept  tight,  with  a  good  bond,  either  a 
properly  installed  mechanically-applied  bond  or  a  welded 
bond.  It  would  appear  from  conditions  generally  that 
of  the  two  the  welded  bond  is  the  better,  and  yet  it  is 
poMible  to  make  a  mistake  even  in  this  t}rpe. 

In  purchasing  a  welded  bond,  either  arc  or  gas,  it  is 
well  to  be  sure  that  at  least  a  90-deg.  scarf  is  presented. 
If  an  acute-angle  .scarf  is  formed  on  the  welding  sur- 
face, vastly  more  expert  work  is  required  in  welding 
than  when  the  operator  has  at  least  a  right  angle  to 
work  on.  Again,  there  is  a  minimum  effective  limit  to 
the  length  of  a  bond.  Vibration  tests  have  shown  that 
7  in.  is  probably  the  shortest  practicable  length.  Below 
this  length  the  breakage  due  to  vibration  increases 
enormously. 

While  undoubtedly  the  shorter  the  bond  the  leaa  the 
resistance,  the  fact  that  there  is  a  limit  to  the  mechan- 
ical eflfeiency  of  the  bond  compels  the  manufacturer 
to  forego  the  advantages  of  the  lower  resistance  in 
order  that  he  may  produce  a  bond  that  is  superior 
mechanically. 

There  has  been  a  great  deal  of  argument  presented 
as  to  the  relative  advantages  of  the  ribbon-type  as 
against  the  cable-type  bond.  Tests  seem  conclusively  to 
demonstrate  that,  all  other  things  being  equal,  the  cable- 
type  bond  has  a  longer  life  than  one  constructed  of 
ribbons. 


Twenty-eight  of  these  were  fitted  with  fourteen  of  the 
cross  seats,  six  on  two  three-passenger  longitudinal 
seats  and  one  on  a  one-passenger  seat  in  the  rear.  This 
seating  arrangement  provided  for  a  22-in.  aisle  space 
and  practically  no  standing  room  except  in  the  aisle. 

The  cars  of  the  latest  type  illustrated  have  a  seat 
acro.ss  the  rear  which  accommodates  five  passengers. 
There  are  ten  cross  seats  and  two  longitudinal  seats 
in  front  with  a  total  seating  capacity  of  thirty-four. 
It  is  thus  seen  that  by  sacrificing  one  passenger  seat 
there  has  been  gained  a  standing  capacity  of  approxi- 
mately  8  ft.  between  the  front  row  of  cross  seats  and  the 
motorman's  railing. 


In  a  recent  issue  the  Railway  Rfview  gives  .^tome  data 
for  electric  operation  at  the  Philadelphia  terminal  of 
the  Pennsylvania  Railroad,  where  two  lines  are  electri- 
fied, one  from  Philadelphia  to  Paoli,  and  the  other  from 
Philadelphia  to  Chestnut  Hill.  The  combined  car  mile- 
age of  the  two  lines  for  one  month  last  summer  went 
as  high  as  262,216,  with  five  detentions  totaling  14  min., 
although  the  average  mileage  was  somewhat  less  than 
this,  and  the  average  number  and  duration  of  deten- 
tions somewhat  more.  Of  the  total  car-mileage  the 
Chestnut  Hill  line  was  credited  with  about  one-quarter 
early  in  its  operation,  but  at  present  it  has  grown  to 
about  one-third. 
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Coast  Division  Electrified 

Milwaukee  Replaces  Steam  With  Elec- 
tricity on  207-Mile  Division  Into 
Seattle  and  Tacoma 

When  the  Olympian,  the  overland 
limited  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad,  pulled  out  of  Seat- 
tle and  Tacoma  for  Chicago  on  March 
5,  operation  of  the  coast  division  of  the 
Milwaukee  lines  by  electricity  was 
started.  The  electrification  of  the  coast 
division  adds  207.4  miles  to  the  440 
miles  previously  electrified  in  Montana 
on  the  Rocky  Mountain  and  Missoula 
divisions,  making  a  total  of  647.4  miles 
of  the  lines  of  the  Milwaukee  now  oper- 
ated  electrically. 

One  Gap  Still  Open 

The  coast  division  just  opened  ex- 
tends from  Othello,  in  central  Wash- 
ington, to  the  shops  in  Tacoma  on  the 
Puget  Sound  end.  The  Montana  elec- 
trification extends  from  Harlowton  in 
the  east  to  Avery,  Idaho,  on  the  west. 
Between  Avery  and  Othello  is  a  stretch 
of  212  miles  yet  to  be  electrified.  When 
that  gap  is  closed  the  Milwaukee  will 
be  operating  passenger  and  freight 
service  with  electric  motive  power  over 
860  miles  of  its  western  lines. 

All  of  the  electric  current  used  in 
the  operation  of  these  trains  is  gen- 
erated from  water  power.  Substitution 
of  water  power  for  steam,  by  the  gen- 
eration of  hydro-electric  energy,  on  the 
entire  860  miles  means  a  saving  in  fuel 
which,  based  on  the  business  of  1918, 
will  be  approximately  300,000  tons  of 
coal  and  40,000,000  gallons  of  fuel  oil 
annually. 

The  power  for  the  coast  division  is 
taken  from  the  hydro-electric  plants  of 
the  Puget  Sound  Traction,  Light  & 
Power  Company  on  the  west  and  from 
the  Long  Lake  plant  of  the  Washing- 
ton Water  Power  Company  on  the 
Spokane  River.  The  Puget  Sound  Com- 
pany has  three  large  generating  sta- 
tions on  streams  of  the  west  side  of  the 
Cascade  mountains.  White  River  and 
Puyallup  River  are  two  of  the  sources 
of  this  power.  These  streams  are  fed 
by  the  glaciers  of  Mount  Rainier.  The 
third  plant  is  on  the  Snoqualmie,  util- 
izing the  picturesque  falls  of  that  name, 
a  sheer  drop  of  268  ft.  over  a  basalt 
precipice. 

Transmission  Lines  Linked 

The  plant  at  White  River,  the  plant 
at  Electron  on  the  Puyallup  River  and 
the  two  plants  at  Snoqualmie  Falls 
are  interconnected  and  are  in  reality 
one  huge  generating  machine  of  114,533 
hp.  In  addition  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company  has  an 
auxiliary  steam  plant  capacity  of  some 
4.5,000  hp.,   making  a  total   of  approx- 


imately 160,000  hp.  available  at  the 
western  end  of  the  Milwaukee  system. 
This  system  of  tied  in  plants  on  the 
west  side  is  in  turn  interconnected 
with  a  similar  system  of  like  capacity 
on  the  east  side  of  the  Cascade  moun- 
tains. So  on  the  day  the  switch  was 
closed  connecting  Snoqualmie  and  Long 
Lake  there  were  tied  into  one  system 
some  1,500  miles  of  transmission  lines 
serving  some  30,000  square  miles  of 
territory. 

Power  furnished  to  the  Milwaukee 
lines  from  the  Snoqualmie  plant  at  the 
west  end  near  Seattle,  and  from  the 
Long  Lake  plant  on  the  Spokane  River 
is  delivered  to  the  railroad's  transmis- 
sion lines  at  100,000  volts.  There  are 
eight  substations  between  Othello  and 
Tacoma  in  which  the  high  tension  al- 
ternating current  is  stepped  down  to 
3,000  volts  direct  current  for  use  on  the 
motors  of  the  locomotives.  This  3,000 
volt  current  is  carried  over  the  rails 
by  overhead  trolley  wires. 

First  Electric  Operation  in  1915 

The  first  electrification  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  lines  was 
completed  and  put  into  operation  in 
December,  1915.  It  was  the  Rocky 
Mountain  division  of  226  miles.  The 
locomotives  on  this  section  had  been 
burning  coal.  The  following  year  the 
Missoula  division  of  211  miles  was 
placed  under  electrical  operation.  This 
division  had  been  operated  with  oil 
burning  engines.  Oil  was  used  on  the 
newly-electrified  coast  division. 


River  Tunnels  Ready  for  Service 

John  H.  Delaney,  Transit  Construc- 
tion Commissioner  in  New  York  City, 
has  announced  that  two  new  tunnels 
under  the  East  River  will  probably  be 
opened  to  trafl!ic  in  April. 

One  of  these  is  the  tunnel  from 
Whitehall  Street,  Manhattan,  to  Mon- 
tague Street,  Brooklyn,  and  the  other 
extends  from  Sixtieth  Street,  Manhat- 
tan. 

The  j-econstructed  Brighton  Beach 
and  Culver  lines  can  be  routed  through 
the  tube  from  Montague  Street  so  as 
to  carry  passengers  from  outlying  sec- 
tions of  Brooklyn  under  Broadway, 
Manhattan,  and  as  far  north  in  that 
borough   as   Sixtieth   Street. 

Practically  all  of  the  track  work  in 
the  Broadway-Fourth  Avenue  tunnel 
from  Sixtieth  Street,  Manhattan,  to 
Queensboro  Plaza,  Long  Island  City, 
has  been  finished  and  will  be  ready  for 
train  service  about  April  15. 

As  soon  as  the  special  track  work  at 
Queensboro  Plaza  is  completed  under- 
river  service  can  be  instituted  by  the 
Brooklyn  Rapid  Transit  System. 


Out  of  the  East 

Manager    of    Shanghai    Tramways,    on 

His  Way  to  London,  Studies 

American  Lines 

Donald  McCoU,  general  manager  of 
the  Shanghai  (China)  Tramway  Under- 
taking, passed  through  New  York  last 
week  on  his  way  to  London,  where  he 
will  confer  with  the  English  interests 
that  control  the  line  in  Shanghai.  Mr. 
McCoU  has  been  in  Shanghai  for  eleven 
years.  He  took  charge  soon  after  the 
line  was  opened.  Previous  to  that  he 
had  been  connected  in  turn  with  the 
Glasgow  (Scotland)  lines,  the  Lisbon 
(Portugal)  Tramway  and  the  London 
Underground. 

7,000,000  Passengers  a  Mile 
On  taking  charge  in  Shanghai  Mr. 
McColl  had  to  contend  with  a  depre- 
ciated Chinese  copper  currency,  but  so 
successfully  did  he  do  this  that  the 
shares  of  the  company  have  steadily 
risen  in  value  from  £5  to  more  than  £20. 
He  is  a  strong  advocate  of  the  zone 
system  and  low  fares  for  short  stages. 
He  says  that  he  handles  in  Shanghai 
7,000,000  passengers  per  mile  of  road 
per  annum.  He  has  found  trailer  oper- 
ation very  successful.  He  long  since 
saw  the  value  of  the  light  weight  car. 

Mr.  McColl  came  across  the  United 
States  from  Seattle.  On  his  way  he 
stopped  off  in  a  number  of  cities  to 
study  city  railway  operation.  He  be- 
lieves the  city  of  Seattle  is  making  a 
heroic  effort  with  its  municipal  railway, 
but  is  of  the  opinion  that  many  things 
still  remain  to  be  done  there  before  the 
system  is  fully  brought  to  meet  the 
possibilities  which  exist  there  for  the 
development  of  the  riding  habit 

Mr.  McColl  was  particularly  impres- 
sed with  the  work  that  T.  E.  Mitten  is 
doing  in  Philadelphia.  He  found  the 
property  there  in  very  good  physical 
condition.  He  said  that  Mr.  Mitten 
was  doing  a  really  big,  constructive 
work  by  his  development  of  the  idea 
of  selling  rides  as  merchandise. 

Not  Affected  by  War 
Questioned  about  his  own  problems, 
Mr.  McColl  said  that  he  was  not  se- 
riously hampered  by  the  war.  At  the 
outbreak  of  hostilities  he  quickly  or- 
dered material  and  supplies  ahead  for 
about  three  years.  By  exercising 
a  little  mechanical  ingenuity  here  and 
there  he  had  been  able  to  keep  the  road 
well  up  to  standard. 

It  is  his  opinion  that  excellent  op- 
portunities exist  elsewhere  in  China 
than  Shanghai  for  the  installation  of 
electric  traction  with  a  comparatively 
free  field  to  such  capital  as  cares  to  go 
a  long  way  from  home  to  seek  invest- 
ment. 
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Toledo  Settlement  Delayed 

Changes  in  Proposed  Grant  Make  Settlement  Measure  Impossible  of 
Adoption,  According  to  Mr.  Doherty 

In  the  rush  to  get  the  proposed  cost- 
of-service  ordinance  for  a  settlement  of 
the  railway  problem  at  Toledo,  Ohio, 
before  the  Council  for  preliminary  ac- 
tion, a  mass  of  hopeless  difficulties  has 
entered  into  the  fight  which  will  delay 
the  submission  of  the  plan  to  the  voters 
till  Aug.  10,  at  least.  The  negotiations 
have  been  further  complicated  by  the 
injection  of  the  wage  dispute  and  pos- 
sibility of  higher  fares  into  the  fran- 
chise tangle. 

Last-Minute  Modifications 

The  commission  appointed  by  Federal 
Judge  John  M.  Killits  to  prepare  a  cost- 
of-service  plan,  in  its  final  meetings, 
added  a  few  more  provisions  to  the 
ordinance  which  had  previously  been 
made  public.  In  addition  to  the  fea- 
ture of  a  premium  for  economical  oper- 
ation added  to  the  measure  last  week, 
the  commissioners  inserted  two  more 
clauses  into  the  ordinance  which  relate 
to  the  purchase  of  power  by  the  new 
Toledo  Street  Railway,  created  by  the 
ordinance,  and  the  conditions  under 
which  the  ordinance,  if  ever  made  oper- 
ative,  may   be   forfeited. 

The  power  section  provides  that  the 
contract  for  current  shall  run  between 
the  Toledo  Street  Railway  and  the 
Acme  Power  Company,  which  now  sup- 
plies current  to  the  Toledo  Railways  & 
Light  Company,  which  then  retails  to 
consumers.  The  idea  of  this  change  in 
the  contract  form  of  the  ordinance  is 
to  limit  the  Doherty  interests  to  a 
single  profit  for  electric  power. 

The  forfeiture  provision  gives  Coun- 
cil the  power  to  declare  the  whole  con- 
tract void  if  the  courts  declare  any  one 
of  the  following  five  salient  points  of 
the  measure  invalid: 


1-  The  cchrdule  of  rates  of  fare. 
..  *V.".'i'l'""*>"  "'  •''*  property  of  tho  Tole- 
*o  lUUhray.  A   Ught  Company. 

J.  City  control  of  aarvlceT 

4.  Clty»  rlaht  to  Inspect  the  books  and 
'*^J'"Jii.'"    of  the   company   at   all   times. 

5.  The  right  of  the  city  to  buy  the  prop- 
erty  by   <llr«t    purchase   or    condemnation. 

In  the  event  one  or  more  of  these 
parts  of  the  ordinance  are  contested 
by  the  company  and  held  by  a  court  to 
be  invalid,  then  it  ii  provided  that 
Council  has  the  right  to  declare  for- 
feiture of  the  entire  franchise  grant, 
subject  to  the  charter  right  of  refer- 
endum. The  company,  however,  is 
given  no  such  contesting  right. 

Tranhpobtation  Engineer 
PiioitMa> 

In  the  event  the  city  sinking  fund 
triwtccs  are  held  by  a  court  as  not 
eligible  to  hold  amortization  funds  of 
the  company  a  provision  has  been  added 
giving  Council  the  right  to  select  some 
bank  or  trust  company  as  trustee.  And 
in  case  it  is  decided  that  it  is  illegal 
to  invest  funds  in  stock  of  th«  company 
there  is  a  provision  allowing  invest- 
ment in  other  standard  securities. 

If  the  creation  of  the  office  of  trans- 
portation commissioner  is  illegal  it  has 


been  provided  that  the  city  can  place 
his  duties  with  other  city  officials. 

With  these  corrections  and  with  the 
insertion  of  the  city's  valuation  fig- 
ures— $7,111,336 — the  ordinance  was 
sent  to  the  printer  and  offered  to  Judge 
Killits  to  be  submitted  to  Council.  The 
judge  has  consented  to  give  the  com- 
pany additional  time  to  make  objections 
to  the  new  ordinance  and  he  has  also 
asked  the  commissioners  to  modify  the 
ordinance  in  keeping  with  these  sugges- 
tions if  made  in  writing  before  April  3. 

The  final  ordinance  will  then  be 
handed  to  Judge  Killits,  on  April  24, 
after  which  it  will  be  submitted  to 
Council  and  later  to  the  voters. 

The  Council  at  its  meeting  March  8 
passed  a  resolution  in  which  it  joined 
vvith  Judge  Killits  in  the  extension  of 
time  for  the  purpose  of  getting  written 
objections  and  remedies  from  the  com- 
pany. 

Mr.  Doherty  Objects 

Henry  L.  Doherty,  in  a  telegram  to 
the  commissioners,  declared,  "What 
purports  to  be  the  final  draft  contains 
several  provisions  which  would  make  it 
impossible  for  us  to  accept  the  ordi- 
nance." This  indicates  that  Mr. 
Doherty  will  insist  on  several  changes 
in  the  measure  as  it  now  stands.  Mr. 
Doherty  also  referred  to  the  ordinance 
as  "hopeless."  He  said  that  legal 
talent  would  advise  against  the  pur- 
chase of  securities  as  unsafe,  that  new 
attorneys  couldn't  understand  the  ordi- 
nance, that  he  couldn't  accept  it  in  its 
present  form,  that  the  city  couldn't 
afford  to  do  so  either,  that  sections  of 
the  draft  are  in  conflict  and  that  it  is 
unworkable.  Mr.  Doherty  suggested 
submitting  the  whole  matter  to  a  legal 
specialist  as  a  refpree. 

The  franchise  matter  was  further 
clouded  when  Mr.  Doherty  and  Frank 
R.  Coates,  president  of  the  Toledo  Rail- 
ways &  Light  Company,  in  conference 
at  New  York,  opened  the  proposals  for 
wage  increases  filed  by  representatives 
of  union  labor.  The  Brotherhood  of 
Electrical  Workers  demand  $1.12i  an 
hour  for  foremen  of  linemen,  |1  an 
hour  for  linemen,  75  cents  an  hour 
for  groundmen  and  emergency  track 
repairers,  and  65  cents  an  hour  for 
chauffeurs  and  drivers.  The  Amalga- 
mated Association  demands  70  cents  an 
hour  for  all  men  having  been  one  year 
in  service  and  an  increase  generally  of 
about  40  per  cent  for  all  other  em- 
ployees. 

Mr.  Doherty  declared  that  these  de- 
mands would  mean  an  increase  in  rail- 
way fares.     He  said: 

Tlie  Increased  warns  demanded  by  the 
rnllwny  operators  ■koe,  aside  from  the 
electrical  wottis  «W  " 
way   dasartmant.   woul 


increase  in  fares.  The  fare  is  now  6 
cents  with  a  2-cent  transfer  charge. 
The  initial  fare  under  the  new  fran- 
chise is  6  cents  with  1-cent  transfer 
charge,  and  the  maximum  is  7  cents 
and  a   1-cent  transfer  charge. 

At  present,  the  cars  in  Toledo  are 
operating  under  the  extension  of  the 
ouster  ordinance,  passed  by  Council, 
and  an  order  of  the  federal  court.  In 
case  of  a  wage  dispute  the  case  will 
immediately  be  thrust  into  the  federal 
court  for  settlement. 

Advocates  of  municipal  ownership 
are  looking  for  an  early  decision  from 
the  Ohio  Supreme  Court  in  the-  city's 
test  case  to  determine  whether  it  has 
power  to  issue  bonds  for  the  purchase 
of  the  railway,  pledging  the  general 
credit  of  the  tax  duplicate  of  the  city. 


electrical    WBttis    cnplO|rad    In    the    rail- 

lasartmant.   would   ( 

than    1|    cents    per    par    paassncer,    and 


amount   to   more 


whatever  Increase  at  waves  Is  aareed  upon 
will  have  lo  be  a<Me<l  lo  the  rallKny  fKren 

Mayor  Cornell  Schreibcr  immediately 
declared  that  the  city  would  fight  any 


Electric  Railway  Case  Before  New 
Kansas  Court 

The  Amalgamated  Association  has 
filed  a  complaint  with  the  Kansas  Court 
of  Industrial  Relations,  making  the 
Pittsburgh  &  Joplin  Railway,  respond- 
ent. The  union  alleges  that  the  com- 
pany is  now  and  has  been  unlawfully 
failing  to  pay  a  fair,  living  and  rea- 
sonable wage  and  has  thus  endangered 
the  continuous  and  efficient  operation 
of  the  utility  named.  It  contends  in 
short  as  follows: 

That  the  association  has  uaed  every 
illllKcnt  efTort  to  make  a  settlement  of  the 
t'ontroversy. 

That  the  respondent  has  failed,  neflected 
and  refused  to  make  a  settlement  or  come 
lo  a  fair  aicreement. 

That  failure,  nefilect  or  refusal  to  make 
Much  settlement  will  lead  to  further  dispute 
iinil  cndanKcr  the  continuity  and  einclency 
of  uperation  of  the  utility  and  will  lead  to 
further  ilisputes  and  produce  strife  and 
diHonler  nnd  endanger  the  public  peace 
health  and  welfare. 

The  union  requests  the  court  to  re- 
quire the  company  to  answer  charges; 
make  and  establish  a  reasonable  wage 
pending  investigation;  make  due 
investigation  of  the  charges  contained 
in  the  complaint  and  after  hearing  to 
"make  and  prescribe  such  orders,  rules 
and  regulations  for  conducting  such 
business  as  shall  be  just  and  reason- 
able and  effect  such  other  relief  as 
to  this  honorable  court  may  seem  just 
and    proper." 

This  is  the  first  case  affecting  an 
electric  railway  to  come  before  the  new 
court  for  the  settlement  of  industrial 
disputes  brought  into  being  by  the  last 
Legislature  at  the  behest  of  Governor 
Allen.  The  union  has  filed  with  the 
court  its  former  agreement  dated  Aug. 
1,  1917,  and  purporting  to  expire  on 
Aug.  1,  1920.  No  date  for  a  hearing 
has  been  set  by  the  court. 

On  July  31,  1918,  the  War  Labor 
Board  handed  down  a  finding  granting 
the  trainmen  on  this  road  38  cents  an 
hour  for  the  first  three  months  of  serv- 
ice, 40  cents  an  hour  for  the  next  nine 
months  and  42  cents  thereafter.  For 
other  employees  a  minimum  of  42  cents 
an  hour  was  fixed,  with  an  increase  by 
the  same  percentage  that  the  maximum 
of  the  wage  scale  paid  motormen  and 
conductors  was  increased  by  the  award. 
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City  and  Railway  Battle  It  Out 

One  Side  Charges  Bad  Faith  and  Other  Makes  Promises  That  Would 

Be  Fine  If  Fulfilled 


The  officials  of  the  Detroit  (Mich.) 
United  Railway  and  the  supporters  of 
Mayor  Couzens'  municipal  railway  plan 
are  agreed  upon  the  point  that  exten- 
sions to  lines  in  Detroit  are  greatly 
needed.  Following  the  announcements 
of  the  routing  of  the  proposed  muni- 
cipal system,  Detroit  United  Railway 
officials  made  a  statement  of  the  com- 
pany's attitude  in  regard. to  the  much 
needed  extensions.  Additional  exten- 
sions which  the  company  believes  are 
needed  to  meet  the  immediate  surface 
line  requirements  of  the  city  are  de- 
scribed. 

Company  Suggests  Extensions 

The  suggested  extensions  are  based 
not  only  on  the  experience  of  the 
transportation  men  and  engineers  of 
the  company,  but  also  embody  many 
suggestions  that  have  been  made  by 
city  officials  and  former  Railway  Com- 
missioners to  accomplish  the  develop- 
ment of  the  city  as  a  whole.  They  are 
subject  to  such  alterations  or  changes 
as  the  Common  Council  might  direct, 
the  company   maintains. 

The  company  expresses  its  readiness 
to  construct  about  130  miles  of  exten- 
sions and  fully  to  equip  them  with  cars, 
power  houses,  yards,  carhouses  and 
other  facilities.  It  also  agrees  to  op- 
erate them  as  a  unified  system,  under 
one  rate  of  fare  and  liberal  transfer 
arrangements  under  any  reasonable 
arrangement  that  may  be  entered  into 
with  the  public. 

In  discussing  the  municipal  owner- 
ship plans,  officials  of  the  company 
express  the  belief  that  the  Mayor's 
estimated  costs  of  construction  are 
grossly  insufficient.  The  fact  is  em- 
phasized that  since  the  Mayor's  esti- 
mates were  made,  the  price  of  rails 
has  advanced  $5  a  ton,  and  that  no 
new  promises  for  delivery  can  be  ob- 
tained until  after  1921  for  city  rails. 
An  equally  difficult  situation  covers 
steel  for  car  building,  and  costs  that 
enter  into  the  operation  of  the  lines 
have  advanced  so  that  it  is  believed  the 
Mayor's  estimates  of  operating  ex- 
penses are  entirely  too  low. 

Company  Has  Doubts 

The  company  asks  where  the  $500,- 
000  will  be  secured  to  be  laid  aside  an- 
nually for  thirty  years  to  pay  the  $15,- 
000,000  bond  issue,  since  during  the 
first  year  and  perhaps  the  second  and 
third  years  during  construction,  it  can 
not  be  collected  from  the  car  riders  for 
there  will  not  be  many  on  an  incom- 
pleted system.  Any  loss  for  any  rea- 
.son  puts  the  burden  on  the  people  and 
the  people's  property  is  liable  for  the 
loss  since  the  people's  property  stands 
mortgaged  until  all  the  bonds  are  paid. 

In  referring  to  the  Mayor's  alleged 
.statement  that  the  $15,000,000  in  bonds 
for  the  municipal  lines  will  have  back 
of  them  $15,000,000  worth  of  physical 
property  and  that  besides  this  the  bonds 


will  be  backed  by  a  "perpetual  fran- 
chise from  the  city,"  the  Detroit  United 
Railway  states  it  has  assumed  that 
vv^hat  the  Mayor  had  in  mind  was  a 
piece  meal  railway  for,  by  and  of  the 
people  of  Detroit.  If  the  plan  is  some- 
thing else  the  whole  situation  will  have 
to  be  viewed  from  another  and  even 
more  startling  angle.  In  this  connec- 
tion it  says: 

This  looks  as  it  not  only  the  cat  but  all 
her  kittens  got  out  of  the  bag.  The  bonds, 
when  i.ssued,  go  to  the  bondholders.  Back 
of  the  bonds  wlU  be  a  perpetual  franchise 
from  the  city.  The  bondholder.s  to  have 
as  protection  a  perpetual  franchise  be- 
hind the  bonds  they  hold.  And  no  rate 
of   fare   mentioned    in    the    franchise ! 

The  question  is  raised  as  to  who  are 
to  be  these  bondholders,  with  no  limit 
to  the  rate  of  fare,  when  the  Mayor 
refuses  to  discuss  a  limited  period 
franchise  for  the  Detroit  United  Rail- 
way at  a  fixed  fare,  and  even  refuses 
to  consider  the  Tayler  plan  that  fixes 
fares  and  service  for  the  operating 
company. 

Council  Membesi  Defends  City's 
Plan 

In  speaking  in  favor  of  the  Mayor's 
plan,  a  member  of  the  Council  reviewed 
the  long  series  of  dickers  whereby  the 
city  granted  the  Detroit  United  Rail- 
way concessions  in  the  h^pevof  getting 
improved  service.  This  menwer  main- 
tained that  the  company  could  have  im- 
proved service  any  time  in  the  past 
and  have  reduced  congestion  in  the 
center  of  the  city.  He  further  con- 
tended that  instead  of  so  doing  the 
Detroit  United  Railway  used  the  plea 
of  congestion  to  obtain  concessions 
from  the  city. 

The  proposition  presented  by  the 
Mayor,  it  is  stated,  is  the  first  one 
ever  before  the  people  entirely  free 
from  some  proposal  to  grant  additional 
rights  to  the  Detroit  United  Railway. 
The  city  takes  nothing  away  from  the 
company.  It  is  claimed  that  the  De- 
troit United  Jlailway  is  now  offering 
to  build  extensions  and  make  other 
improvements  that  should  have  been 
achieved  years  ago.  The  value  of  these 
promises,  it  is  stated  "are  written  in 
an  undeniable  record  of  steel  and  iron," 
since  in  the  city  of  Detroit  only  9 
miles  of  extensions  have  been  con- 
structed since  1910. 

Mayor  Couzens'  plan  has  been  in- 
dorsed by  the  Detroit  Federation  of 
Labor  and  a  copy  of  the  resolution  will 
be  sent  to  every  affiliated  union  with 
the  request  for  support  of  the  plan. 
This  action  is  in  opposition  to  that  of 
the   local   Amalgamated   Association. 

The  question  has  been  raised  regard- 
ing the  adjustment  of  any  differences 
as  to  wages  of  men  employed  on  the 
proposed  municipal  lines.  It  is  be- 
lieved by  the  city's  chief  executive  that 
in  the  event  of  municipal  ownership 
becoming  a  reality,  the  city  would  have 
to   deal   with   the   federation   as   repre- 


senting the  men,  and  that  he  would 
have  no  legal  right  under  the  charter 
to  interfere  with  the  organization  of 
the  men. 

According  to  Corporation  Counsel 
Wilcox  a  strike  of  railway  men  would 
mean  resignation  of  their  positions. 
Under  the  home  rule  act,  civil  service 
would  have  to  be  installed  in  a  muni- 
cipal system  as  soon  as  possible  and 
if  the  men  left  their  positions  they 
would  have  to  be  re-examined  before 
being  reinstated.  The  opinion  was  also 
expressed  that  increases  in  wages 
could  be  granted  only  once  a  year,  when 
the  budget  was   being  considered. 


Ex-Governor  Raps  Union  Rule 

Former  Governor  Joseph  M.  Brown 
of  Georgia  has  reprinted  in  pamphlet 
form  his  speech  "The  Supremacy  of  the 
Law"  made  at  Atlanta  on  Oct.  27,  1912. 
He  also  issued  in  pamphlet  form 
"An  Appeal  for  Just  Laws  and  for  , 
Their  Impartial   Enforcement." 

In  the  "Supremacy  of  the  Law"  Mr. 
Brown  expresses  the  opinion  that 
when  a  State  charters  a  public  utility 
it  not  only  permits  but  commands  the 
operation  of  the  utility  for  the  benefit 
of  all  the  people,  and  that  whoever  pre- 
vents such  operation,  thereby  impeding 
public  travel  and  paralyzing  the  pub- 
lic commerce,  puts  himself  in  rebellion 
to  the  law. 

In  "An  Appeal  for  Just  Laws,"  which 
is  addressed  to  the  Senators  and  rep- 
resentatives in  Congress,  Mr.  Brown 
deals  with  the  history  of  the  Amalga- 
mated Association  in  Atlanta.  It  is 
largely  a  review  of  organized  labor's 
misdeeds.  Mr.  Brown  makes  it  plain 
that  he  has  no  "general  complaint" 
against  President  Wilson.     He  says: 

My  criticism  Is  restricted  to  his  toleration 
of  acts  plainly  against  the  Constitution  and 
laws,  and  against  the  cardinal  rights  of 
the  public,  by  some  of  the  labor  unions, 
which  acts  are  sternly  forbidden  to  be  done 
bv  other  citizens,  or  inhabitants,  of  our 
country  and  which,  if  done  by  the  latter, 
are  punished  through  the  process  of  law. 
Therefore,  the  result  of  President  Wilsons 
course,  as  above  indicated,  is  to  establish 
for  certain  organizations,  or  combinations 
of  people  preferential  privileges  over  those 
allowed  to  all  other  inhabitants  of  the 
United  States. 

Mr.  Brown,  who  has  been  character- 
ized as  the  "most  insignificant  looking 
person  in  the  United  States,"  is  one 
of  the  outstanding  public  figures  of  the 
South.  He  has  been  the  storm  center 
of  the  greatest  political  fights  in  the 
South  during  the  last  generation.  De- 
spite this  it  is  said  he  has  never  had 
the  temerity  to  take  the  stump  and 
make  a  public  speech.  Recluse-like  in 
his  habits  and  nature,  "he  has  fought 
his  battles  on  paper  and  fired  his  shots 
with  a  virile  pen  from  a  farmhouse 
that  nestles  in  the  mountain  shadows  of 
northern  Georgia."  Mr.  Brown  is  the 
son  of  a  former  Governor.  He  was 
graduated  from  Oglethorpe  University 
in  Atlanta  and  studied  law  at  Harvard. 
Among  his  many  other  activities  he  has 
been  connected  with  the  Western  & 
Atlantic  Railroad  and  is  a  former  Rail- 
road Commissioner  of  Georgia. 
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Paving  Suit  Lost 

Under   Franchise   Milwaukee   Company 

Must  Repave  with  Asphalt  Instead 

of  with  Macadam 

The  United  States  Supreme  Court  on 
March  1,   1920,  held  that  there  was  a 
contractural    duty    for    the    Milwaukee 
Electric    Railway    &    Light    Company, 
Milwaukee,    Wis.,    to    repave,    arising 
from  the  acceptance  of  the  franchise, 
and  that  the  language  of  Section  2  of 
the  franchise  was   not   distinguishable 
from  that  involved  in  earlier  cases  in 
which  it  had  held  that  a  duty  to  keep 
"in    proper    repair"    without    qualifica- 
tion was  broad  enough  to  require  pav- 
ing and  repairing  with  the  same  mate- 
rial with  which  the  street  was  repaved. 
The  paving  had  been  ordered  on  Nov. 
8,  1915,  by  a  city  ordinance  after  the 
city  had  laid  such  a  pavement  on  all 
of  the  streets  except  the  railway  zone. 
Up  to   that  time  the   street  had  been 
paved   from    curb    to   curb    with    mac- 
•  adam.    The  company  admitted  that  the 
railway  zone  was  in  need  of  repaving 
at  that  time,  but  it  insisted  that  under 
an    ordinance    of   Jan.    2,    1900,    which 
constituted  its  franchise  to  lay  tracks 
on  Center  Street,  it  was  entitled  to  re- 
pave with  macadam  and  could  not  be 
compelled  to  repave  with  asphalt. 

After  referring  to  the  history  of  the 
case,  which  had  been  decided  by  the 
State  courts  in  favor  of  the  city,  the 
Supreme  Court  considered  the  matter 
under  four  heads.  Under  the  first  head 
the  court  said  that  the  obligation  in  the 
franchise  for  the  company  to  repair 
"with  the  same  material  as  the  city 
shall  have  last  used  to  pave  and  repair 
these  spaces  and  the  streets"  did  not 
excnse  the  company  from  paving  with 
asphalt  Otherwise,  said  the  court, 
"this  would  put  upon  the  city  the  bur- 
den of  paving  the  whole  street  in  case 
of  any  innovation  in  paving  save  by 
agreement  of  the  company  with  the 
city.  This  is  not  a  reasonable  construc- 
tion of  the  provision."  Under  the  sec- 
ond head  the  court  referred  to  the 
claim  of  the  city  that  the  use  of  mac- 
adam by  the  company  on  its  strip 
would  be  injurious  to  the  asphalt  pav- 
ing on  the  rest  of  the  street  because 
water  would  seep  through  the  macadam 
and  get  under  the  asphalt.  Hence,  the 
court  declared  it  could  not  say  that 
the  city's  "requirement  that  the  railway 
lone  be  paved  like  the  rest  of  the  street 
with  asphalt  upon  a  concrete  founda- 
tion was  inherently  arbitrary  or  un- 
reasonable." 

Under  the  third  head  the  court  con- 
sidered the  claim  of  the  company  that 
the  return  being  earned  on  its  property 
was  le.is  than  a  reasonable  one  and 
that  to  improve  the  additional  burden 
of  paving  with  asphalt  would  deprive 
It  of  its  property  in  violation  of  the 
fourteenth  amendment.  On  this  point, 
<Iuoting  rases,  the  court  said: 

Th*  fluprpmr  Court  of  ih*  Mtkte  mn- 
■WWTM  th»  mntpntinn  hy  MrltiK.  "The 
oompany  can  nl  airy  tlma  apply  (o  th« 
railroad  commlmilon  and  have  th«>  rate 
m«o«  renaoiublc"  The  flnnnrial  mndltlon 
of  a  DuMIe  sanrlM  oorvorailon  l«  a  fact 
properly  to  ba  eooaldarcd  when  detemilnlns 
the    reMonableiMM   of   an    order   dIrMtlna 


an  unremunvrative  extension  of  facilities 
or  forbidding  their  abandonment.  But 
there  is  no  warrant  in  law  for  the  conten- 
tion that  merely  because  its  buslnesa  fails 
to  earn  6  per  cent  upon  the  value  of 
the  property  used,  the  company  can  escape 
elthfr  obligations  voluntarily  assumed  or 
liurdons  Imposed  In  the  ordlnar.v  exercise 
of  the  police  power. 

The  fourth  defense  raised  was  that 
the  ordinance  was  void  because  it  de- 
nied equal  protection  of  the  laws.  This 
contention  rested  upon  the  fact  that 
since  entry  of  the  judgment  the  Su- 
preme Court  of  the  State  had  decided 
Superior  v.  Duluth  Street  Railway  Com- 
pany, 166  Wis.  487,  which  the  com- 
pany alleged  was  not  reconcilable  with 
its  decision  in  this  case.  On  this  point 
the  Supreme  Court  said  that  it  could 
not  see  a  close  similarity  between  the 
two   cases.      Continuing,   it   said: 

However  that  may  be,  the  Fourteenth 
Amendment  does  not  In  guaranteeing  equal 
protection  of  the  laws,  assure  uniformity 
of  judicial  decisions,  Backvt  v.  Fort  Street 
I'nwn  Depot  Company,  189  U.  S.  557.  569. 
any  more  than  In  puaranteeinp  due  proces.s 
it  assures  Immunity  from  judicial  error. 
Central  Land  Company  v.  Laidley,  169  U. 
S.  103 ;  Tracey  v.  Oinsherg.  205  U.  S. 
170.  Unlike  Oclpcke  v.  Dubuque,  1  Wall. 
175.  and  Mukjkrr  v.  New  York,  197  U.  S. 
iiH.  where  protection  was  afforded  to  rlghtii 
Hcciuired  on  the  faith  of  decisions  later 
ov<'rrule<l.  the  company  seeks  here  to 
I>n8e  rights  on  a  later  decision  between 
strangers  which.  It  alleges.  Is  Irrecon- 
cilable on  a  matter  of  law  with  a  de- 
cision theretofore  rendered  against  it.  The 
contention  is  clearly  unsound. 

As  we  conclude  that  there  was  a  con- 
tractural duty  to  repave  arising  from  the 
acceptance  of  the  franchise,  we  have  no 
occasion  to  consider  whether  there  was. 
as  contended,  also  a  stRtutorv  duty  to  do 
so  arising  under  section  1863  Wisconsin 
Statute,  which  provides  that  street  railways 
shall  "be  subjec:t  to  such  reasonable  nileg 
!ind  regulations  •  •  •  as  the  proper 
municipal  ^thorlties  may  by  ordinance 
from  time  to  time  prescribe." 

Justices  Pitney  and  McRenolds  filed 
dissent  of  the  opinion  handed  down. 


Must  Meet  Franchise  Conditions 

The  United  States  Circuit  Court  of 
Appeals  at  New  York  has  reversed  a 
decision  of  Federal  Judge  Chatfield 
which  enjoined  the  Board  of  Estimate 
from  revoking  the  franchise  of  the 
Manhattan  &  Queens  Traction  Corpora- 
tion because  of  the  company's  failure 
to  extend  its  line  from  Jamaica  to  the 
city  limit.  The  opinion  was  written  by 
Judge  Rodgers.  It  was  concurred  in 
by  Judges  Hough  and  Manton. 

When  the  board,  about  a  year  ago, 
ordered  the  company  to  extend  its  line 
the  company  asked  for  receivers,  and 
the  receivers  obtained  the  injunction 
freeing  them  from  building  the  exten- 
sion. Under  the  decision  of  the  Circuit 
Court  the  city  has  now  the  right  te  take 
over  the  road. 

The  company  obtained  its  franchise 
in  1912  to  operate  from  Jackson  Ave- 
nue and  the  Queensboro  Bridge  Plata 
along  various  streets  to  the  Nassau 
County  line.  It  refused  to  continue 
construction  beyond  the  Long  Island 
Railroad  station  in  Jamaica.  The  court 
says  the  franchise  was  an  entire  fran- 
chise and  that  the  line  must  be  built 
and  operated  when  the  city  so  directs. 

Corporation  Council  Burr  of  New 
York  City  says  that  the  decision  means 
that  "every  corporation  must  keep  its 
contracts  with  the  city  or  suffer  for- 
feiture." 


Wage  Case  Closed 

Atlanta  Company  Concludes  Its  Testi- 
mony  Before   Arbitration    Board — 
Increase  in  Fares  Necessary 

The  wages  of  railway  employees  in 
Atlanta,  Ga.,  have  been  increased  in 
greater  ratio  than  the  advance  in  the 
cost  of  living,  and  if  another  increase 
is  allowed  at  this  time  there  must  be 
an  increase  in  fares  to  meet  it.  Rest- 
ing on  this  contention  the  Georgia  Rail- 
way &  Power  Company  on  March  5 
concluded  its  case  before  the  board  of 
arbitration  that  had  been  appointed  to 
consider  the  advisability  of  a  salary  ad- 
vance for  trainmen.  Judge  John  D. 
Humphries,  umpire  of  the  board,  an- 
nounced that  the  board  would  consider 
the  case  when  the  testimony  presented 
had  been  fully  transcribed.  A  deci- 
sion will  probably  not  be  rendered  be- 
fore April  1. 

Preston  S.  Arkwright,  president  of 
the  Georgia  Railway  &  Power  Com- 
pany, and  H.  M.  Atkinson,  chairman  of 
the  board  of  directors,  represented  the 
company.  They  presented  figures  to 
prove  that  at  a  6-cent  fare,  the  present 
rate,  the  company  could  not  afford  to 
pay  the  men  any  advance  in  wages. 
Even  at  6  cents,  the  company  executives 
stated,  the  corporation  is  not  able  to 
break  even  on  railway  operation. 
Therefore,  it  was  pointed  out,  that  if 
the  board  decides  in  favor  of  the  em- 
ployees and  grants  an  increase  in  pay 
there  must  necessarily  be  an  increase 
in  fares  to  meet  the  added  expense. 

In  presenting  the  company's  side  of 
the  case  Mr.  Atkinson  said: 

The  company  gets  absolutely  nothing 
from  the  last  Increase  In  fares  to  (  cents. 
The  additional  revenue  goes  to  the  einplojr- 
ees  in  Increased  wages. 

The  railway  Is  being  run  today  literally 
for  the  publlo  benefit  We  are  paying  no 
dividends  and  stockholders  are  getting 
nothing. 

The  flxlng  of  wages  and  rates  ought  to 
iH'  In  the  hands  of  some  governing  body. 
In  my  opinion  It  would  be  wise  In  the  State 
of  (3eorgla.  to  put  the  power  to  ttx  both 
these  factors  In  the  hands  of  the  State  Rail- 
road Commlaalon. 

Considering  the  money  spent  on  wages, 
material,  power,  damagoa.  taxea.  Interest, 
depreciation  and  miscellaneous  Items  In 
1919,  the  company  paid  out  Jl.OJ  for  every 
%l  it  took  In  under  the  (-cent  fare. 

These  were  among  the  most  import- 
ant points  made  by  Mr.  Atkinson  dur- 
ing his  testimony. 

Mr.  Arkwright  set  forth  detailed  fig- 
ures showing  the  system  of  wages  for 
motormen  and  conductors,  indicating 
that  salaries  have  been  advanced  in  the 
past  few  years  in  a  ratio  that  more 
than  covers  the  advanced  living  costs. 

The  arbitration  board  consists  of 
Judge  Humphries,  of  the  Fulton  County 
Superior  Court,  who  was  chosen  as  um- 
pire after  both  the  company  and  the 
union  had  rtfnaad  to  accept  several 
other  men  sunrested  for  that  important 
position.  Luther  Z.  Rosser  is  arbiter 
for  the  company.  Madison  Bell  rep- 
resants  the  men. 

The  only  question  to  be  decided  by 
'the  board  is  that  of  wages  to  be  paid 
during  1920.  All  other  issues  arising 
from  the  1920  contract  have  been  set- 
tled by  previous  negotiations  to  the  sat- 
isfaction  of  all  concerned.     While  the 
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exact  increase  in  pay  asked  by  the  men 
has  not  been  made  public  it  is  under- 
stood on  good  authority  that  they  ask 
an  increase  that  will  cost  the  company 
nearly  $600,000  a  year,  according  to  fig- 
ures presented  by  Mr.  Arkwright. 

Based  on  the  number  of  working 
hours  in  1919,  Mr.  Arkwright  pointed 
out  that  an  increase  of  only  1  cent  an 
hour  would  cost  the  company  an  addi- 
tional $30,000.  He  presented  the  fig- 
ures for  each  additional  cent  per  hour, 
showing  that  a  5-cent  increase  would 
cost  the  company  almost  $150,000  a 
year;  a  10-cent  increase  almost  $300,- 
000;  a  15-cent  increase  almost  $450,000; 
and  a  20-cent  increase  close  to  $600,000 
additional. 

It  has  since  been  reported  from  At- 
lanta by  telegraph  that  the  men  have 
gone  out. 

Preswit  Prices  in  Valuations 

U.  S.  Supreme  Court  Holds  That  Lands 

and  Terminals  Can  Be  Valued 

at  Present  Prices 

The  railroads  of  the  country  won  an 
important  and  far-reaching  decision 
over  the  I.  C.  C.  in  the  Supreme  Court 
on  March  8,  1920.  The  court  held  that 
in  fixing  a  valuation  of  a  common  car- 
rier the  commission  must  follow  the 
provisions  of  the  act  of  Congress  passed 
March  1,  1913,  and  consider  the  pres- 
ent cost  of  condemnation  and  damages, 
or  of  purchase  in  excess  of  original 
cost  or  present  value  of  all  lands,  ter- 
minals and  rights-of-way  owned  or 
used  by  the  railways  in  their  business. 

The  suit  was  brought  by  the  Kansas 
City  Southern  Railway  to  compel  the 
commission,  which  was  ascertaining  its 
valuation  in  accordance  with  the  March 
1,  1913,  amendment  to  the  Act  to  Regu- 
late Commerce,  to  hear  proof  "that  its 
refusal  to  investigate  and  find  such 
present  cost  of  condemnations  and  dam- 
ages or  of  purchase  in  excess  of  orig- 
inal cost  or  present  value  would  result 
in  great  wrong  and  injury  to  the  re- 
lator and  in  the  aggregate  would  re- 
sult in  a  finding  with  respect  to  said 
lands  at  least  $5,000,000  less  than  the 
value  so  directed  by  the  Act  of  Con- 
gress." 

The  commission  declined  to  do  this 
because  such  a  plan  seemed  to  be  in 
conflict  with  the  ruling  of  the  Supreme 
Court  laid  down  in  the  Minnesota  Rate 
Case,  but  the  Supreme  Court  held  that 
this  was  an  erroneous  view  to  take. 
Continuing,  it  said: 

It  is  impossible  to  conceive  how  the  Min- 
nesota rate  ruling  could  furnish  ground 
for  refusing  to  carry  out  the  commands 
of  Congress,  the  cogency  of  which  con- 
sideration Is  made  particularly  manifest 
when  it  Is  borne  In  mind  that  the  Min- 
nesota rate  cases  were  decided  prior  to 
the   passage   of  the   act   in   question. 

Finally,  even  If  it  be  further  conceded 
that  the  subject  matter  of  the  valuations 
In  question  which  the  Act  of  Congress  ex- 
pressly directed  to  be  made  necessarily 
opened  a  wide  range  of  proof  and  called 
for  the  exercise  of  close  scrutiny  and  of 
scrupulous  analysis  in  its  consideration 
and  application,  such  assumption,  we  are 
of  iiplnlon.  affords  no  basis  for  refusing 
to    enforce    the    Act    of    Congress.      •      •      • 

Tlie  Judgment  of  the  Court  of  Appeals 
Is  therefore  reversed  with  directions  to 
reverse  that  of  the  Supreme  Court  and 
direct  the  Supreme  Court  to  grant  a  writ 
of  mandamus  In  conformity  with  this 
fijilnion. 


News  Notes 


strike  in  Sioux  City. — Employees  of 
the  power  plant  at  the  Sioux  City  (la.) 
Service  Company  walked  out  on  March 
4,  tying  up  railway  traffic  and  cutting 
off  light  service. 

Industrial  Relations  Court  Proposed. 

— The  creation  of  a  state  court  of  in- 
dustrial relations  with  broad  powers  to 
prevent  strikes  and  lockouts  and  to  in- 
sure "efficient  and  continuous"  opera- 
tion of  all  industries  of  public  interest 
and  of  public  utilities  and  common  car- 
riers is  provided  in  a  bill  introduced  by 
Chairman  Knight  of  Senate  labor  and 
industries  committee  in  New  Jersey. 

Committee  Approves  Cleveland  Sub- 
way.— The  street  railway  committee  of 
the  City  Council  of  Cleveland,  Ohio, 
has  approved  the  issuance  of  $15,000,- 
000  of  bonds  for  the  construction  of  a 
municipal  subway.  It  has  also  ap- 
proved the  proposition  to  lease  the  sub- 
way to  the  Cleveland  Railway.  The 
proposals  will  be  submitted  to  a  ref- 
erendum vote  on  April  27,  if  accepted 
by  the  City  Council. 

Home     Rule     Act    in     Kentucky. — A 

home-rule  bill  has  been  introduced  in  the 
Kentucky  House.  It  has  been  ordered 
printed  and  referred  to  the  committee 
on  rules.  The  measure  provides  that 
"any  city  or  town  in  the  Common- 
wealth of  Kentucky  shall  have  the  right 
by  ordinance  to  regulate  the  service, 
and  to  fix  and  regulate  the  rates,  tolls, 
and  charges  of  water,  light,  gas,  elec- 
tric light,  power  and  heat,  telephone 
and  street  railway  service  to  users,  con- 
sumers and  customers." 

Binghamton  Men  Strike.  —  Because 
the  Common  Council  of  Binghamton, 
N.  Y.,  failed  on  March  8  to  adopt  an 
ordinance  permitting  an  increase  in 
fares  to  6  cents  the  employees  of  the 
Binghamton  Railway  struck  on  March 
9  and  the  system  is  completely  tied  up. 
The  men  said  their  action  was  not 
against  the  railway,  which  had  prom- 
ised them  a  raise  in  pay  if  they  got  the 
increased  fare,  but  against  five  Alder- 
men who  voted  against  the  ordinance. 
New  compromise  ordinances  have  been 
introduced. 

Preparing  New  Scale  at  Wheeling. — 
To  prepare  a  new  annual  wage  scale 
to  be  presented  to  the  electric  railway 
officials  of  the  entire  Wheeling  district 
to  become  effective  on  May  1,  an  all- 
day  session  of  representatives  of  the 
various  crafts  affiliated  with  the  union 
was  held  on  Feb.  23.  The  session  was 
attended  by  thirty-five  representatives 
from  all  the  lines  in  Wheeling,  eastern 
Ohio  and  as  far  up  the  river  as  Weirton. 
It  is  stated  that  the  new  wage  scale 
will  be  completed  and  ready  for  pre- 
sentation by  April  1. 


Programs  of  Meetings 

New  England  Street  Railway  Club 

The  twentieth  annual  banquet  of  the 
New  England  Street  Railway  Club  will 
be  held  at  the  Copley  Plaza  Hotel,  Bos- 
ton, Mass.,  on  March  25  at  6:30  p.m. 
The  annual  meeting  for  the  election 
of  officers  will  be  held  at  3  p.m.  the 
same  day. 

The  New  England  Street  Railway 
Club  has  always  been  honored  at  its 
annual  banquets  vdth  speakers  of  great 
national  prominence.  The  speakers  at 
the  coming  meeting  will  be  William 
C.  Sproul,  Governor  of  Pennsylvania; 
Calvin  Coolidge,  Governor  of  Massa- 
chusetts; Andrew  J.  Peters,  Mayor  of 
Boston,  and  Matthew  C.  Brush,  presi- 
dent of  the  American  International 
Ship  Building  Corporation. 


Second  Railroad  Conference 

The  second  annual  railroad  confer- 
ence of  the  American  Association  of 
Engineers  will  be  held  in  the  Congress 
Hotel,  Chicago,  on  March  15.  Among 
the  speakers  and  subjects  are: 

"Plans  for  A.  A.  E.'s  Future  Railroad 
Work,"  by  G.  W.  Hand,  chief  engineer 
of  the  Northwestern  Railway.  Discus- 
sion by  J.  B.  Jenkins,  valuation  engi- 
neer of  the  Baltimore  &  Ohio  and  F.  E. 
Morrow,  chief  engineer  of  the  Chicago 
&  Western  Indiana. 

"A.  A.  E.  Railroad  Salary  Schedule," 
by  W.  C.  Bolin  of  the  association  rail- 
road committee.  Discussion  by  R.  W. 
Barnes,  principal  assistant  engineer  of 
the  Southern  Pacific,  C.  F.  Bower,  presi- 
dent of  the  Burlington  Lines  East  Rail- 
road Section,  A.  M.  Knowles,  president 
of  the  Erie  Railroad  Section,  O.  R. 
West,  president  of  the  Santa  Fe  Coast 
Lines  Section. 

"Railroad  Sections:  Their  Organiza- 
tion and  Function."  The  speaker  is  not 
selected. 

"Railroad  Sections:  Their  Relation 
to  the  Railroad  Management,"  by  F. 
C.  Huffman,  president  of  the  Chicago  & 
Northwestern  Railroad  Section. 

"Railroad  Sections:  Their  Relation 
to  the  Chapters,"  by  Paul  Augustinus, 
past  president  of  the  Chicago  Chapter. 
These  subjects  will  be  presented  at 
the  afternoon  session,  of  which  J.  R. 
Leighty,  chief  engineer  of  the  Missouri 
Pacific,  will  be  chairman.  The  morning 
session  will  be  in  charge  of  W.  W.  K. 
Sparrow,  assistant  chief  engineer  of  the 
Milwaukee.  It  will  be  devoted  to  regis- 
tration, reports,  and  a  resume  of  the 
work  of  the  association  during  1919. 

At  the  evening  session  W.  H.  Hoyt, 
chief  engineer  of  the  Duluth,  Missabe  & 
Northern  Railroad,  will  preside.  Dr.  F. 
H.  Newell,  president  of  the  association, 
will  speak  on  the  "American  Associa- 
tion of  Engineers — Its  Aims  and  Ideals." 
Other  speakers  at  the  evening  session 
will  be  Arthur  S.  Tuttle,  chairman, 
Bion  J.  Arnold  and  Oscar  C.  Merrill. 

S.  M.  Felton,  president  of  the  Chicago 
Great  Western  Railroad,  will  also  speak 
at  the  evening  session.  His  subject 
will  be  "Problems  of  the  Railroads 
Since  Their  Return  to  Private  Control." 
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Financial  and  Corporate 


Drastic  Reorganization 

Stockholders   of    Another    Intrrurban 

Wiped  Out  Entirely  in 

Reorganization 

The  Kansas  City- Western  Railway, 
operating  between  Kansas  City,  Mo., 
and  Leavenworth,  Kan.,  and  in  Leaven- 
worth, was  sold  at  auction  on  Feb.  16, 
for  $250,000.  As  noted  previously  in 
the  Electric  Railway  Journal,  the 
property  was  purchased  by  Walton  H. 
Holmes,  president  of  the  Pioneer  Trust 
Company,  Kansas  City,  Mo.,  represent- 
ing a  committee  of  bondholders. 

Sai£  Followed  Foreclosure 

The  sale  was  the  result  of  a  fore- 
closure suit  brought  in  the  Federal 
Court  in  Kansas  by  the  Guaranty  Trust 
Company,  New  York,  N.  Y.,  trustee  for 
the  holders  of  $1,600,000,  par  value,  of 
bonds.  The  committee  which  purchased 
the  road  included  Walton  H.  Holmes, 
P.  W.  Goebel,  president  of  the  Com- 
mercial National  Bank,  Kansas  City, 
Kan.,  and  P.  T.  White,  Cleveland,  Ohio. 
The  committee  headed  by  Mr.  Holmes 
succeeded  in  having  a  large  number  of 
claims  for  damages  declared  junior  to 
the  lien  of  the  bondholders  by  the  Fed- 
eral Court  and  also  avoided  a  receiver- 
ship. 

The  original  plan  and  agreement  for 
the  reorganisation  of  the  company  was 
dated  April  1,  1919.  This  was  subse- 
quently modified  because  conditions 
changed  and  made  the  operation  of  the 
line  more  and  more  difficult.  The 
amended  plan  is  dated  Feb.  16.  De- 
positing bondholders  who  do  not  desire 
to  approve  the  amendment  have  the 
right  to  withdraw  their  bonds  and  as- 
Mssmenta,  less  their  pro  rata  share  of 
expense  incurred  to  date  by  the  re- 
organization committee  and  receive 
their  share  of  the  distributable  proceeds 
from  the  sale  of  the  property.  Such 
non-depositing  bondholders  will  receive 
about  $110.74  for  each  $1,000  bond  and 
coupons  attached. 

RCABONB  FOR  MODirYING   PLAN 

It  is  pointed  out  that  the  gross  earn- 
ings of  the  property  for  the  calendar 
year  ended  Dec.  31,  1919,  were  $407304, 
the  largest  in  the  history  of  the  com- 
pany. The  operating  expenses,  includ- 
ing maintenance,  were  $396366,  almost 
the  largest  in  the  history  of  the  com- 
pany. It  was  feared,  however,  that  if 
the  plan  of  April  1,  1919,  was  carried 
out  another  reorganization  would  be 
neceaaary  in  the  near  future,  as  the 
burdens  upon  the  earning  capacity  of 
the  property  would  be  too  severe  to 
provide  for  the  interest  of  6  per  cent 
upon  the  new  first  mortgage  bonds. 

The  original  plan  of  reorganization 
provided  for  the  authorization  of  $1,- 
000,000  of  first  mortgage  6  per  cent 
bonds,  $600,000  of  preferred  stock  and 


$500,000  of  common  stock.  It  was  pro- 
posed to  issue  under  this  plan  $958,800 
of  first  mortgage  bonds,  $479,400  of 
preferred  stock,  and  479,400  of  common 
stock.  There  was  previously  outstand- 
ing $42,000  of  Kansas  City-Leaven- 
worth  Railroad  5  per  cent  first  mort- 
gage gold  bonds  due  Sept.  1,  1919; 
$1,598,000  of  Kansas  City-Western 
Railway  first  mortgage  5  per  cent 
twenty-year  gold  bonds;  $42,000  of 
bonds  to  retire  the  Kansas  City-Leav- 
enworth  first  mortgage  gold  bonds  and 
$10,000  of  bonds  in  the  treasury  of  the 
company,  making  the  total  outstanding 
bonds,  $1,650,000.  There  was  also  out- 
standing capital  stock  to  the  amount 
of  $2,000,000. 

It  is  explained  that  the  property  upon 
confirmation  of  the  sale  by  the  court 
will  belong  to  the  depositing  bondhold- 
ers represented  by  $1,558,000  par  value 
of  bonds,  the  assessment  paid  upon 
which  is  intact.  If  the  amended  plan 
is  approved  the  money  so  deposited 
will  be  used  to  pay  the  estimated  ex- 
pense of  foreclosure  and  reorganization 
placed  at  $116,151.  The  amendments 
proposed  to  the  original  plan  of  April 
1,  1919,  are  as  follows: 

1.  Reduce  the  Interest  on  the  new  bonds 
from  $  per  cent  per  annum  to  5  per  cent 
per  annum. 

2.  Date  new  mortKase  as  of  April  I. 
1920.  or  aa  soon  thereafter  as  the  sale  is 
approved   by   the  court. 

3.  Imue  preferred  stock  at  par  e<iual 
to  Int'TCMt  include  March  1,  1910,  Instead 
of    March    1.     1919,    on    bonds    8Urrendere<l. 

4.  Authorise  11,250,000  of  bonds,  f<2a.- 
000  of  preferred  ■took,  and  }62S,000  of 
common  Block. 

None  of  the  securities  in  excess  of  the 
amounts  provided  in  the  plan  of  April 
1,  1919,  is  to  be  issued  at  this  time, 
except  the  necessary  preferred  stock 
to  provide  for  the  accrued  interest  on 
bonds  surrendered. 

It  is  expected  that  the  court  will 
defer  confirmation  of  the  sale  until  a 
satisfactory   plan   is   determined   upon. 


Offers  Road  to  City 

George  A.  Stanley,  president  of  the 
New  York  &  North  Shore  Traction 
Company,  operating  from  Flushing  to 
Whitestone,  and  to  Hicksville  in 
Nassau  County,  Long  Island  has  offered 
his  line  to  the  city  of  New  York  as  a 
gift,  if  the  city  will  operate  the  road 
at  a  5-cent  fare.  He  made  this  proffer 
at  a  hearing  before  the  Public  Service 
Commission  for  the  First  District 
called  to  investigate  the  action  of  the 
company  in  ceasing  service  over  all  its 
lines.  He  stated  that  at  many  points 
the  company's  tracks  were  buried  be- 
neath several  inches,  and  in  some  cases 
several  feet,  of  ice,  and  that  the  com- 
pany had  no  money  with  which  to  re- 
move the  encumbrances.  He  stated, 
however,  that  he  was  willing  to  resume 
service  immediately  after  the  snow  had 
melted  and  the  tracks  were  clear. 


Harrisburg  Expenses  Jump 

Passenger  Traffic  Increases  10  Per  Cent 

— Employees  Get  97.7  Per  Cent  More 

in  Wages  Than  Before  the  War 

The  report  for  the  year  1919  of  the 
Harrisburg  (Pa.)  Railways  states  that 
3,795,574  car  miles  were  operated,  and 
that  the  total  number  of  passengers  in- 
cluding cash  and  transfers  was  31,- 
572,762.  The  total  number  of  passen- 
gers carried  shows  an  increase  over 
1918  of  1,640,544. 

Costs  Jump,  Too 

With  the  increase  in  the  number  of 
passengers,  the  cost  of  operation  like- 
wise increased.  During  1918  the  cost 
of  operation  amounted  to  $747,396  while 
in  1919,  the  cost  was  $989,267,  equiv- 
alent to  32.3  per  cent  increase.  This 
increase  was  due  to  higher  wages  al- 
lowed carmen  and  other  employees  dur- 
ing the  year,  and  the  increased  costs 
of  practically  everything  pertaining  to 
the  railway  system.  Since  the  beginning 
of  the  war,  the  wages  of  the  employees 
of  the  company  have  been  increased 
97.7  per  cent. 

Fares  Increased 

On  Oct.  1,  1918,  the  6-cent  fare  went 
into  effect.  Since  then  wage  increases 
have  been  allowed  that  amount  to  7 
cents  per  hour.  This  increase  repre- 
sents a  raise  of  approximately  20  per 
cent  during  the  period.  It  has  eaten 
up  most  of  the  revenue  derived  from  the 
increase  in  fare. 

Another  important  item  of  expense 
is  taxes,  for  the  Harrisburg  Company 
pays,  perhaps,  more  than  any  other 
railway  operating  in  any  city  of  the 
third  class  in  Pennsylvania.  During 
the  past  year  $130,000  was  necessary, 
$39,000  of  which  went  into  the  coffers 
of  the  Harrisburg  city  treasury  under 
the  provisions  of  the  franchise. 

Improvement  Plans 

The  company  during  the  coming 
spring  and  summer  contemplates  mak- 
ing many  improvements  that  should 
have  been  made  in  the  past.  Among 
these  it  will  build  the  extension  on  Hen- 
Street  from  Seventh  Street  to  Eighteen- 
and-a-half  Street  with  the  hope  of  being 
able  to  render  l)etter  service  to  a  rap- 
idly growing  section  of  East  Harris- 
burg. Changes  are  also  contemplated 
at  the  power  house  and  carhouse  due 
to  the  rapidly  increasing  load  and  the 
number  of  cars  operated.  At  the  pres- 
ent time,  the  company  owns  1.33  cars, 
1 10  of  which  are  of  the  closed  type, 
and   twenty-three  are   open   cars. 


New  Louisville  Director 

L.  W.  BottK.  prrsiclent  of  the  Fidelity 
&  Columbia  Trust  Company,  and  con- 
nected with  the  Ixiuisville,  Henderson 
A  St.  Louis  Railroad,  controlled  by  the 
I.,ouisville  &  Nashville  Railroad,  has 
been  elected  a  member  of  the  board  of 
directors  of  the  Ix>uisville  Railway, 
making  the  fourteenth  member,  of  the 
fifteen  agreed  upon.  Mr.  Botts  was 
formerly  a  director  of  the  company. 
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'  Duluth  Operates  At  a  Loss 

Increased    Expenses    Eat    Up    Gain    in 

Gross^Surplus  10  Per  Cent  Less 

Than  Last  Year 

The  annual  i-eport  of  the  Duluth- 
Superior  Traction  Company,  Duluth, 
Minn.,  for  the  year  1919  shows  that  the 
cost  of  rendering  service  increased 
more  during  the  past  year  than  the 
gain  in  revenues.  As  a  result  the  net 
income  transferx'ed  to  profit  and  loss  at 


revenue  made  it  necessary  to  seek  ad- 
ditional revenue;  especially  after  the 
citizens  in  Duluth  on  April,  1919,  had 
voted  against  municipal  ownership. 

In  anticipation  of  the  necessity  of  ob- 
taining increased  revenue  the  company 
oil  Sept.  1,  1919,  started  an  appraisal 
of  the  property  and  on  Dec.  4,  1919 
renewed  its  efforts  with  the  city  of 
Duluth  to  obtain  an  increase  in  the 
unit  rate  of  fare.  Similar  application 
is    also   pending   before   the   Wisconsin 


1918 
11,656,139 
9,770 

Per  Cent 

Change 

+  Increase 

—  Decrease 

+  16.27 

+  16.83 

$1,665,909 

$183,496 
154,617 
197,226 
570,390 
1,488 
187,462 
*  997 

+  16.29 

+  10.62 
+37.95 
+   4.16 
+  28.95 
—  10.08 
+  15.48 
+72.70 

STATEMENT  OF  EARNINGS  OF  DULUTH-SUPERIOR  TRACTION  COMPANY 


1919 

Revenue  from  transportation $1,925,726 

Revenue  from  other  railway  operations 1 1,417 

Total  railway  operating  revenues $1,937,143 

Way  and  structures $202,978 

Equipment 213,235 

Power 205,432 

Conducting  transportation 735,381 

Traffic.  .......      1.338 

General  and  miscellaneous 21 6,472 

Transportation  for  investment — Cr *  1,722 

Total  railway  operating  expenses $  1 ,  573, 1 1 4 

Net  operating  revenue $364,029 

Taxes  assignable  to  railway  operation 1 05,683 

Operating  income 258,346 

Non-operating  income 22,293 

Gross  income $280,639 

Interest  on  funded  debt 174,838 

I  nterest  on  unfunded  debt 110 

Miscellaneous  debits 923 

Total  deductions  from  gross  income $175,871 

Net  income  transferred  to  profit  and  loss $104,768 

*  Deficit. 


$1,293,682 

$372,227 

95,395 

276.832 
20.575 

$297,407 

175,002 
1.015 
2,333 

$178,350 
$119,057 


+21. 

57 

—  2 

+  10, 

.20 
79 

—  6 

+  8 

,67 
35 

—  5 

,64 

—  0 
—89 
—60 

09 
,20 
50 

—  1 

,40 

-12  00 


the  end  of  the  year  was  12  per  cent 
less  than  in  1918. 

The  gross  revenues  showed  an  in- 
crease of  $272,951  or  16.22  per  cent 
over  the  previous  year  and  an  increase 
of  $315,049  or  19.15  per  cent  over  the 
year  1917.  The  net  income  transferred 
to  profit  and  loss  for  the  year  showed 
a  decrease  of  $14,288  or  12  per  cent  as 
compared  with  the  year  1918  and  a  de- 
crease of  $181,029  or  63.34  per  cent  as 
compared  with  the  year  1917. 

The   increase   in   operating   expenses 


Railroad  Commission.  Hearings  have 
not  yet  begun,  pending  the  completion 
of  the  valuation. 

An  analysis  of  the  accompanying 
table  shows  that  passenger  traffic  in- 
creased more  than  15  per  cent  with  a 
corresponding  increase  of  16.27  per  cent 
in  passenger  revenues.  Operating  ex- 
penses as  a  whole  including  depreciation 
based  on  the  4  per  cent  sinliing  fund 
method  increased  21.57  per  cent.  The 
eouipment  and  conducting  transporta- 
tion   accounts    show    the    greatest    in- 


ST.\TISTIC.\I,  ST.\TEMENT  OF  THE  Dl'I.UTH-SUPEKIOR  TRACTIO.N  COMPANY 

Per  Cent 
Change 
+  Increase 
—  Decrease 
+  16.22 
+  16.25 
+ 1 1 . 85 


1919 

Gross  revenue $  .959,436 

Kevpniie  passengers 38,475,440 

Transfer  passengers 6. 408, 086 


1918 

$1,686,485 

33,088,747 

5,728,778 


Total  passengers 44,883,526         38,817,525       +15.64 


Mileage — first  main  track 

Total  miles — all  track .      . . . . , 

Revenue  from  transportation — Per  mile  of  Une 

Per  mile  of  single  track 

Passenger  traffic — Per  mile  of  Une 

Per  mite  of  single  track 

Operating  ratio  (per  cent) . 

Percent  on  $1,500,000  preferred  stock  earned  and  paid . 

Per  cent  on   $3,500,000  common  stock  earned 

Taxes — per  cent  of  gross  revenue 


57.04 

104  09 

$33,761 

$18,515 

785,000 

448.000 

81    35 

4.00 

1.28 

5.40 


57.04 

103  75 

$29,000 

$15,950 

682,000 

374,200 

77  70 

4.00 

1.68 

5.66 


+  0.34 
+  16.42 
+  16.  10 
+  14.80 
+  19.75 


-0  40 
-0  26 


was  attributed  to  the  continued  high 
cost  of  materials  and  supplies  used  in 
the  maintenance  and  operation  of  the 
property,  and  also  to  the  two  wage  in- 
creases to  the  employees.  The  inability 
of  the  company  to  meet  its  increasing 
costs    with   a   continual   decreasing    net 


crease — these  being  37.95  and  28.95  per 
cent  respectively.  The  operating  ratio 
increased  from  77.7  in  1918  to  81.35  in 
1919  or  3.65  per  cent.  Taxes  increased 
$10,288  or  10.79  per  cent  notwithstand- 
ing the  fact  that  the  tax  per  $100  of 
gross  revenue  decreased  26  cents. 


Vancouver  Pays  Dividend 

Difference   in    Exchange   Rate   Enables 

Common  Stockholders  to  Benefit 

by  a  Bonus 

The  annual  report  for  the  year  ended 
June  30,  1919,  of  the  British  Columbia 
Electric  Railway,  Ltd.,  recently  issued 
indicates  that  notwithstanding  the  se- 
rious twenty-four  day  strike  of  June, 
1919,  the  company  was  able  to  main- 
tain its  dividend  payments.  This  was 
not  due  entirely  to  actual  earnings,  but 
to  the  unusual  existing  profit  on  ex- 
change in  remitting  moneys  from  Van- 
couver to  London  and  the  appropriation 
of  certain  monies  held  for  contingencies, 
which,  under  the  altered  conditions,  the 
directors  considered  were  no  longer 
needed.  This  amounted  in  all  to 
£138,419. 

The  net  income  transferred  to  profit 
and  loss  from  operation  during  the  year 
amounted  to  £391,763.  The  profit  from 
exchange,  and  transfers  of  reserves  no 
longer  needed,  registration  fees,  etc., 
made  a  total  of  £530,327.  Adding  the 
balance  from  the  previous  year,  less 
a  5  per  cent  dividend  of  £72,000  for 
the  year  ended  June  30,  1918,  on  the 
cumulative  perpetual  preference  stock 
(really  a  bond  issue)  gives  £6,085, 
thus  making  the  total  revenue  £369,105. 

Deductions  were  as  follows — £154,727 
for  depreciation,  equivalent  to  3.1  per 
cent  on  the  book  value  of  the  property; 
directors  and  trustee  fees,  office  rent, 
salaries,  etc.,  £12,581;  leaving  a  balance 
of  £369,105  for  interest  and  dividends. 

Interest  on  debentures  and  debenture 
stock  for  the  year  was  £132,447.  Divi- 
dends on  the  5  per  cent  cumulative 
perpetual  preference  stock  and  an  in- 
terim dividend  of  2.5  per  cent  on  the 
preferred  ordinary  stock  paid  during 
the  year  totalled  £108,000.  The  balance 
therefore  available  for  further  distri- 
bution was  £128,657.  At  the  annual 
meeting,  the  directors  voted  the  pay- 
ment of  a  final  dividend  on  the  pre- 
ferred ordinary  stock  of  2.5  per  cent 
for  the  year  ended  June  30,  1919,  a  3 
per  cent  dividend  and  a  3  per  cent 
bonus  on  the  preferred  ordinary  stock, 
amounting  in  all  to  £122,400.  The  bal- 
ance for  the  year  therefore  was  £6,258. 


Court  Enters  Decree  of  Sale 

Judge  Sater,  sitting  in  the  United 
States  District  Court  at  Cincinnati, 
Ohio,  has  entered  a  decree  of  foreclos- 
ure and  sale  of  the  property  of  the 
Springfield  Terminal  Railway  &  Power 
Company,  Springfield,  Ohio.  The  court 
has,  however,  given  the  company  until 
March  31  to  pay  the  principal  of  the 
$250,000  of  fir^t  mortgage  bonds  and 
accrued  interest.  In  the  default  of 
making  such  payments  the  receiver, 
George  Whysall,  is  ordered  to  sell  the 
property  at  public  auction  to  the  high- 
est bidder  at  the  County  Court  House 
in  Springfield,  Ohio,  on  a  day  to  be 
named  by  Mr.  Whysall.  As  the  re- 
ceiver must  advertise  the  property  be- 
fore offering  it,  there  is  little  likeli- 
hood that  the  sale  will  take  place  be- 
fore early  in  May. 
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Louisville  Deficit  Increases 

Expenses  of  Operation  Exceed  Revenues 

Without    Depreciation    Allowance    or 

Dividend  Payment^! 

The  Louisville  (Ky.)  Railway  in  its 
annual  report  to  the  stockholders  for 
the  year  ended  Dec.  31,  1919,  compares 
present  financial  conditions  with  those 
existing  in  1916 — the  year  prior  to  the 
World  War.  This  comparison  shows 
that  during  this  period  expenses  in- 
creased five  times  as  fast  as  the  reve- 
nues from  operation. 

Despite  the  strike  of  the  trainmen 
operating  revenue  increased  nearly 
$500,000.    It  is  difficult  to  give  in  exact 


allowance  for  wage  increases.  This 
actually  calls  for  an  increase  in  the  net 
operating  revenue  of  100  per  cent. 

A  table  is  presented  showing  the 
effect  of  public  opinion  on  the  increased 
expenses  of  the  company  as  reflected  by 
the  value  of  its  securities. 


$341,000  of  Bonds  Authorized 

The  Public  Utilities  Commission  of 
the  District  of  Columbia  has  ruled  fa- 
vorably on  the  application  of  the  Wash- 
ingrton  Railway  &  Electric  Company 
for  permission  to  issue  $341,000  of  gen- 
eral mortgage  6  per  cent  gold  bonds. 
The    commission    has,    however,    care- 


INCOME  .STATEMENT  OF   LOUISVILLE   RAILWAY 


1919 

Railny  operstinc  tcrenue *l'5li'J?J 

Rsilmy  opentinc  expema 2,794,439 

Net  opflvatinc  revenue *^^*225 

Tkzea  mMicoable  to  railway  operation 366,000 

Opvatiac  iaoooM ?ZfZ?' 

mSerSieaiiM  (a) 105.297 

Oroea  ineac^e 482,092 

Inteceit  oo  Iwnda  and  diKOont  on  notes  aoM 639,597 

Net  income - •157,505 

Diirideoda.... None 

Smplua •157.505 

Depredation  (not  paid  in  191^ 

Balance •157,505 

Tane-^1>er  cent  of  groa*  revenue 79. 10 

Operatuic  ratio  (per  cent) 13.50 

•  Deficit.  (a)  LouiariUe  loterurban  net  earnincs  in  thia  item. 


1916 

Percent 

Chante 

+  1nc.  — Dec, 

$3,078,296 
1.561,580 

+  14.92 
+  72  60 

1,516.716 
315.051 

—51   00 
+  16.15 

1,201,665 
182.000 

Zjffo 

1,383,665 
621.750 

—65.10 
+28.70 

761,750 
670,650 

91,265 

85.000 

6.265 

50.80 
10.25 

InCTnuw 

29  70 

2  25 

figures  the  cost  of  the  strike.  On  the 
one  hand,  revenues  were  diminished. 
On  the  other,  the  expenses  of  opera- 
tion were  less.  What  the  revenue 
would  have  been  had  there  not  been  a 
strike,  is  purely  an  estimate.  That  the 
expenses  were  less  comes  from  the  fact 
that  but  few  cars  were  operated  a  part 
of  the  time  and  not  for  a  number  of 
weeks  were  normal  operations  resumed. 
The  best  judgment  places  the  net  cost 
of  the  strike  at  $327,000.  Even  a  gain 
of  this  amount  in  gross  revenue  would 
have  been  insufficient  to  pay  a  deprecia- 
tion allowance  of  $85,000  and  a  5  per 
cent  dividend  on  the  $3,500,000  out- 
standing cumulative  preferred  stock. 
A  deficit  of  $90,505  would  have  existed 
at  the  end  of  1019  without  any  dividend 
on  the  common  stock  having  been  paid. 

LOCI8VILLE  RAILWAY  QIJOTATIONB 

Per  t'enl 
iao    1  1*20      1917     Lo«  UecrMac 

roMOianatopk  25  H        71         74  0 

PnferTMi  Mork  50        101        51        S«  5 

nm    moruac'    honda 

(5^,)  8)         103         20         19  4 

.■VcoikI  m<irtaaar  bond* 

(45-;)  64  92         38         41    4 

fofMolwiatiKl    iTHirt«aa«' 

tmnd.  •  65  99  34  34   4 

One  of  the  outstanding  reasons  for  this 
deficit  is  the  fact  that  since  1916  the 
compensation  to  employees  has  in- 
creased 87.6  per  cent  and  taxes  16.16 
per  cent. 

In  order  properly  to  provide  for  de- 
ferreil  maintenance,  pay  the  5  per  cent 
dividend  on  the  preferred  stock  and  a  6 
per  cent  return  on  the  common  stock  it 
is  obvious  that  the  railway  operating 
revenue  must  be  iiwreased  by  at  least 
20  per  cent  without  making  a  further 


fully  laid  down  the  conditions  of  the 
issue,  it  being  of  the  opinion  that  the 
expenditures  indicated  in  Schedule  "B," 
amended,  were  not  in  whole  or  in  part 
reasonably  chargeable  to  operating  ex- 
penses or  income. 

On  Sept  26,  1919,  the  company  re- 
newed its  application  to  the  commission 
for  a  certificate  of  authority  to  issue 
and  sell  general  mortgage  6  per  cent 
gold  bonds  to  the  amount  of  $341,000, 
face  value,  dated  Dec.  2,  1918,  payable 
on  Dec.  1,  1923,  the  proceeds  of  the  sale 
to  be  used  to  reimburse  the  company's 
current  funds  for  the  balance  of  the 
capital  expenditures  made  from  Jan. 
1,  1909,  to  Jan.  31,  1915. 

In  its  order  the  commission  said: 

The  valuation  of  the  company**  property 
ha*  t>p<-n  completed  and  the  opinluna  and 
nndlnm  of  the  oommlaalon  wcrr  iinnouncofl 
on  Srpl.  4.  1919.  From  the  Informalion  now 
biefore  It,  the  commlsaion  la  ot  ihi'  opinion 
that  the  money  to  be  procured  by  the  aale 
of  the  aakl  bonda  of  (he  WaahlnKton  Rail- 
war  A  Electric  Company  to  the  amount 
of  $141,000  Is  naceasiiry  to.  and  reaaonabhr 
required  by.  the  aald  mmpnny  for  relm- 
burarment  of  fundx  f  i,-  oxpended 
for   (he   purpoaea   tn<l  ita   Schedule 

■n."  excluding  then'f'  ili-mn  enum- 

••raled  aa  covered  by  lionilK  laaued  under 
nuthnrlty  of  the  oommlslnn'a  order  number 
141  

Bond  Extension  Asked 
The  Maumee  Valley  Railways  A 
Light  Company  has  asked  holders  of 
the  $300,000  of  first  mortfrage  6  per 
cent  gold  bonds  of  the  old  Toledo  A 
Maumee  Valley  Railway  which  matured 
on  March  1,  1920,  to  consent  to  an  ex- 
tension of  the  maturity  date  for  one 
year.  Frank  R.  Coates,  president,  ad- 
dressed a  letter  to  all  bondholders  in 


which  he  offers  to  increase  the  interest  i 
rate  to  5i  per  cent  for  the  period  of  1 
extension. 

The  franchises  of  the  company  ex- 
pired in  June  and  September,  1919,  and 
the  company,  which  was  operating  at 
a  deficit,  has  been  released  from  rate 
restrictions  and  some  other  conditions 
unfavorable  for  profitable  operation  of 
the  line. 

The  Doherty  interests  took  over  the 
road  in  1913  and  it  has  shown  the  fol- 
lowing net  results:  1913,  $6,972;  1914, 
$6,486;  1915,  $10,329;  1916,  $11,690; 
1917,  $2,836;  1918,  deficit,  $9,156;  and 
1919,  deficit,  $28,199. 

Passenger  rates  have  been  increased 
and  unprofitable  freight  business  has 
been  abandoned,  but  the  management 
has  not  had  sufficient  time  to  determine 
the  effects  of  the  new  conditions,  it  is 
announced. 


Interurban  Earnings  Increase 

The  annual  report  of  Edward  Goep- 
per,  president  of  the  Toledo,  Bowling 
Green  &  Southern  Traction  Company, 
to  the  stockholders  at  their  meeting  at 
Findlay,  Ohio,  on  Feb.  24,  showed  an 
increase  in  gross  receipts  of  11.5  per 
cent  over  the  previous  year,  while  oper- 
ating expenses  were  18.33  per  cent  less. 

The  suspension  of  car  service  within 
the  city  limits  of  Toledo  by  the  working 
of  the  "ouster  ordinance"  approved  by 
the  people  last  November  caused  a  loss 
of  $15,000,  the  president's  report  indi- 
cated. 

Injuries  to  passengers  in  accidents 
cost  the  company  $15,175.  The  most 
costly  accident  was  a  collision  of  a 
Clover  Leaf  Railroad  train  and  a  trac- 
tion car  at  a  crossing  south  of  Toledo 
on  March  10,  1919.  This  accident  alone 
cost  the  company  $8,873. 


Receiver  for  White  Plains  Line 

Leverett  S.  Miller  on  Feb.  28  was  ap- 
pointed by  Supreme  Court  Justice 
Joseph  Morschauser  as  receiver  for  the 
Westchester  Street  Railroad,  White 
Plains,  N.  Y.  Mr.  Miller  is  the  present 
manager  of  the  railway.  Justice  Mor- 
schauser, acted  on  complaint  of  the 
Farmers  Loan  &  Trust  Company,  New 
York,  which  seeks  to  foreclose  a  mort- 
gage of  $168,000.  The  court  granted  a 
motion  for  a  receiver  in  order  that  the 
road  may  be  kept  running  and  the  pub- 
lic may  not  be  inconvenienced. 

The  Westchester  Street  Railroad  is 
controlled  by  the  New  York,  New  Haven 
&  Hartford  Railroad  and  is  operated  by 
the  same  management  as  the  New 
York,  Westchester  A  Boston  Railway. 
The  company  owns  22.50  miles  of  track 
and  operates  7.63  miles  additional  un- 
der trackage  rights,  making  30.18 
miles  in  all.  It  leases  and  operates  the 
Shore  Line  Electric  Railroad,  a  system 
with  1.46  mile*  of  track.  The  West- 
chester Company  has  outstanding  $700,- 
000  of  capital  stock  and  $386,000  of 
bonds.  The  Shore  Line  has  outstand- 
ing $50,000  of  cnpiUl  stock  and  $23.- 
737  of  bonds.  The  toUl  capital  liabil- 
ities of  the  two  companies  are  there- 
fore $1,159,787. 
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Losing  $2,525  a  Day 

Frank  Samuelson,  auditor  for  the 
receiver  of  the  New  York  (N.  Y.) 
Railways,  testifying  recently  before  the 
Board  of  Estimate,  said  that  opera- 
tions for  January  showed  a  deficit  of 
$78,293.  The  company  is  losing  on  an 
average  $2,525  a  day  in  operation.  It 
lost  during  recent  snow  tieup  $675,000 
in  receipts,  and  the  cost  of  snow  re- 
moval, with  only  part  of  the  bills  in, 
was  $207,000,  making  total  for  Feb- 
ruary storm  of  $882,000.  Mr.  Samuel- 
son  admitted  that  the  company  had 
reserve  for  maintenance  and  deprecia- 
tion from  $1,700,000  to  $1,800,000  un- 
der the  order  of  the  court  to  set  aside 
38  per  cent,  but  defended  the  necessity 
for  accumulating  this  amount  on  the 
ground  repairs  come  in  cycles  and  it 
would  be  impossible  to  make  necessary 
provision  from  earnings  of  any  one 
year. 

Henry  L.  Stimson  showed  that  the 
gross  receipts  of  the  company  since 
reorganization  have  been  stationary  or 
decreasing.  Gross  receipts  for  the  year 
ended  June  30,  1913,  were  $13,605,852; 
for  1915,  $13,010,932;  for  1917,  $11,- 
195,729,  and  for  1919,  $11,606,853.  He 
said  that  the  saturation  point  in  re- 
ceipts of  company  has  been  reached 
and  the  only  remedy  is  an  increase 
in  fare. 

While  the  total  underlying  mortgages 
of  the  subsidiary  companies  is  only 
$21,450,000,  the  assessed  valuation  of 
the  land  and  buildings  now  under  con- 
trol of  the  receiver  is  placed  by  the  city 
at  $19,408,000,  and  the  valuation  of  the 
property  in  the  streets  including  con- 
duits is  placed  by  state  assessment  at 
$19,551,900. 


the  248.14  miles  of  track  forming  the 
electric  railway  system,  which  covers 
more  than  merely  the  corporate  Atlanta 
limits,  is  estimated  to  be  250,000. 

The    mention    of    the    traffic    details 
was  made  in  our  issue  of  Feb.  7. 


Traffic  Increases  in  Atlanta 

The  1919  annual  report  of  the 
Georgia  Railway  &  Power  Company, 
Atlanta,  Ga.,  indicates  that  the  passen- 
ger traffic  exceeded  that  of  the  previous 
year  by  nearly  10  per  cent  notwith- 
standing fares  were  increased  20  per 
cent  in  April,  1919,  except  on  two  lines, 
due  to  contracts  the  fare  is  limited  to 
5  cents. 

For  the  three  months  ended  March 
31,  1919,  before  the  rate  of  fare  was 
changed  the  increase  in  the  number  of 
passengers  carried  over  the  correspond- 
ing period  of  1918  was  7.75  per  cent. 
For  the  nine  months  covering  the  bal- 
ance of  the  year,  during  which  time 
with  the  exception  of  first  two  weeks 
in  April,  the  6-cent  fare  was  in  effect, 
the  increase  in  passengers  carried  was 
10.2  per  cent  over  the  corresponding 
period  of  the  previous  year. 

This  gain  would  indicate  that  the  in- 
crease in  fare  did  not  have  any  deter- 
rent effect  on  the  passenger  traffic.  A 
part  of  this,  however,  may  be  attrib- 
uted to  the  growth  of  the  territory 
served,  for  the  population  inside  the 
corporate  limits  of  the  city  of  Atlanta 
has  increased  from  154,000  in  1910  to 
at  least  225,000  and  that  it  is  now 
generally  conceded  to  be  the  financial, 
commercial  and  railway  center  of  the 
South.     The  real  population  served  by 


North  American  Company  to 
Reduce  Stock 

A  special  meeting  of  the  stockholders 
of  The  North  American  Company  will 
be  held  March  17  for  the  purpose  of 
(1)  acting  upon  the  proposition  to 
amend,  alter  and  change  the  certificate 
of  organization  so  as  to  increase  the 
authorized  capital  stock  of  the  company 
from  $30,000,000,  its  present  author- 
ized capital  stock,  to  $43,750,000,  con- 
sisting of  500,000  shares  of  6  per  cent 
cumulative  preferred  stock  of  the  par 
value  of  $50  each,  and  750,000  shares 
of  common  stock  of  the  par  value  of 
$25  each  and  (2)  acting  upon  the  prop- 
osition to  decrease  the  issued  capital 
stock  of  the  company  from  $29,793,300, 
the  amount  now  issued  and  outstand- 
ing, to  $22,344,975,  such  decrease  to  be 
effected  by  reducing  the  par  value  of 
the  shares  now  outstanding,  viz.,  $100 
each,  to  $75,  to  consist  of  one  share  of 
6  per  cent  cumulative  preferred  stock 
of  the  par  value  of  $50  and  one  share 
of  common  stock  of  the  par  value  of 
$25.  

Increase  in  Net  for  Holding 
Company 

Earnings  of  the  American  Light  & 
Traction  Company,  New  York,  for  the 
year  ended  Dec.  31,  1919,  on  stocks  of 
subsidiary  companies  owned  were 
$3,355,055  as  against  $3,732,941  in 
1918,  a  decrease  10.12  per  cent.  Mis- 
cellaneous earnings  totaled  $1,006,490, 
an  increase  of  69.7  per  cent.  Gross 
earnings  equaled  $4,361,546  as  against 
$4,326,367  in  1918.  Deducting  expen- 
ses, which  were  $218,683,  or  29.8  per 
cent  less  than  in  the  previous  year,  the 
net  earnings  were  $4,142,863  compared 
with  $4,014,801  in  1918.  Adding  sur- 
plus and  reserve  of  $11,869,329  for 
1918,  the  total  surplus  earnings  ap- 
plicable to  dividends  were  $16,012,192, 
as  against  $17,104,281  in  1918,  a  de- 
crease of  5.86  per  cent. 

During  the  year  35.5  per  cent  of  the 
surplus  was  paid  out  in  two  cash  and 
one  stock  dividends  amounting  in  all 
to  $5,689,447.  The  surplus  balance  for 
the  year  was  $10,324,745  a  decrease  of 
13  per  cent. 

Service-at-Cost  Commission 

Appointment  of  a  committee  of  three 
to  draw  up  for  Tacoma,  Wash.,  a 
service-at-cost  plan  has  been  completed 
by  the  naming  of  P.  H.  Rudkin,  United 
States  District  Judge  at  Spokane,  who 
makes  the  third  member  of  the  commis- 
sion. The  city  has  appointed  one  man 
and  the  railway  one.  The  three  will 
draw  up  a  new  franchise  embodying 
the  Cleveland  idea  and  establishing,  it 
is  believed,  a  sliding  scale  of  fares.  It 
is  planned  to  submit  the  franchise  to 
the  voters  at  the  April  election. 


Financial 
News  Notes 


Purchase  at  Gadsden  Approved. — The 
Alabama  Public  Service  Commission 
sitting  at  Montgomery  has  approved 
the  transfer  of  the  electric  and  the 
railway  properties  at  Gadsden  to  the 
Alabama  Power  Company.  The  com- 
panies taken  over  are  the  Alabama 
City,  Gadsden  &  Attalla  Railway  and 
the  Gadsden  Railway.  The  proposed 
transfer  of  the  properties  was  referred 
to  in  the  Electric  Railway  Journal 
for  Feb.  7,  page  307. 

Business  Men  Save  Railway. — Elec- 
tric railway  service  was  saved  for 
Eureka  on  Feb.  28  by  the  business  men 
of  the  city,  who  raised  a  fund  of  $2,443 
to  pay  the  5J  per  cent  State  tax  on 
the  annual  gross  earnings  of  the  Hum- 
boldt Traction  Company,  which  the 
company  had  announced  it  was  unable 
to  pay.  Manager  J.  W.  Hale  had  an- 
nounced that  service  would  have  to  be 
discontinued  unless  some  one  came  to 
the  rescue  of  the  company,  as  the  secur- 
ity holders  had  declined  to  pay  the 
State  tax,  or  spend  any  further  money 
on  the  road. 

Directs  Study  of  Reorganization  Plan. 
— A  bill  has  been  introduced  into  the 
Legislature  of  Rhode  Island  directing 
the  Public  Utilities  Commission  to  in- 
vestigate the  plan  for  the  reorganiza- 
tion of  the  Rhode  Island  Company  as 
advanced  by  the  receivers  and  also  to 
inquire  into  any  other  plan  that  may 
be  offered  for  reorganizing  the  com- 
pany. The  bill  requires  the  commission 
to  report  not  later  than  March  23.  The 
receivers  have  suggested  State  owner- 
ship and  control  for  the  company  with 
private  operation.  Their  plan  was  re- 
ferred to  at  length  in  the  Electric 
Railway  Journal  for  Feb.  28,  page  445. 

Kansas  City  Railways  Doing  Better. 
—  Philip  J.  Kealy,  president  of  the 
Kansas  City  (Mo.)  Railways,  points 
out  that  during  the  month  of  January 
the  system  cleared  approximately  $51,- 
000  above  operating  expenses,  and  that 
the  February  figure  will  be  greater.  In 
an  agreement  with  the  bondholders' 
protective  committee  the  company  is 
discounting  bonds  and  interest  on  notes 
for  this  year,  which  at  the  end  of  the 
year  will,  total  nearly  $2,000,000.  Mr. 
Kealy  referred  to  the  1919  situation, 
declaring  that  the  company  lacked 
nearly  $750,000  of  meeting  expenses  of 
operation. 

First  Profit  for  Municipal  Line. — For 

the  first  time  since  it  was  placed  in 
operation,  the  Tacoma  (Wash.)  Munici- 
pal Railway,  connecting  the  city  with 
the  shipyards  and  other  industrial 
plants,  is  said  to  have  operated  at  a 
profit  in  the  month  of  January.  A 
balance  of  $1,839.23  was  left  after 
charging   off   a  depreciation  of  $2,000. 
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The  net  passenger  revenues  for  Jan- 
uary were  $12,418  with  switching 
revenues  of  $1,600.  It  is  said  the  reason 
for  the  profit  is  the  establishment  of  a 
loading  station  at  the  shipyard  end  of 
the  line,  making  possible  the  collection 
of  all  fares. 

A  Loss  That  Became  a  Gain. — The 
municipally  owned  electric  railway  be- 
tween Attleboro  and  Briggs  Corner, 
Mass.,  showed  a  deficit  in  its  first  year 
of  operation  of  $383.54,  according  to 
figures  made  public  by  Harry  J.  Good- 
ale,  superintendent  of  public  works, 
who  manages  the  road.  The  total 
operating  receipts  were  $17,485.47  and 
the  total  operating  expenses  were 
$17,873.54.  A  7-cent  fare  is  charged. 
The  city  considers  the  road  a  success 
inasmuch  as  practically  $2,000  extra 
was  obtained  by  the  city  treasury  be- 
cause of  the  increased  valuation  on 
property  abutting  the  road. 

Change  in  Name. — The  name  of  the 
Mahoning  &  Shenango  Railway  &  Light 
Company,  operating  electric  power  and 
light  and  city  and  interurban  railways 
in  Mahoning  and  Trumbull  Counties, 
Ohio,  and  Lawrence,  Mercer  and  Beaver 
Counties,  Pa.,  with  main  offices  in 
YoungstowTi,  Ohio,  has  been  changed 
by  the  stockholders  to  The  Pennsyl- 
vania-Ohio Electric  Company.  The 
change  in  name  in  no  way  affects  the 
property,  ownership  or  management. 
It  has  been  made  because  the  activities 
of  the  company  have  outgrown  the  old 
name  and  the  new  name  is  better  de- 
scriptive of  the  territory  served  and 
the  services  rendered. 

Receiver  Muat  Fix  Scrap  Value. — At 
the  Federal  Court  at  Cleveland,  Ohio, 
on  Feb.  14,  C.  G.  Taylor,  receiver  of  the 
Sandusky,  Norwalk  &  Mansfield  Elec- 
tric Railway,  was  given  three  weeks  in 
which  to  appraise  the  scrap  value  of 
the  system,  which  is  roughly  estimated 
at  $175,000.  This  action  was  taken  in 
behalf  of  the  majority  bondholders  who 
desire  to  scrap  the  road.  The  court,  it 
is  stated,  has  taken  steps  to  give  the 
minority  bondholders  the  privilege  of 
buying  in  the  property.  The  receiver 
has  jurisdiction  over  25.6  miles  of  track 
between  Norwalk  and  Plymouth  and  6.9 
miles  between  Plymouth  and  Shelby.  It 
is  stated  that  only  the  northern  division 
is  involved  in  the  courts. 

Tacoma  Traffic  InrrraMinK. — An  in- 
crease of  19  per  cent  in  the  total  num- 
ber of  passengers  hauled  in  January, 
1920,  and  22  per  cent  increase  in  the 
number  of  revenue  passengers  over  the 
same  month  in  191K,  is  reported  by  the 
Washington  Water  Power  Company. 
Spokane,  Wash.,  to  Mayor  Fleming  in 
the  monthly  statement  as  to  railway 
operations.  No  comparison  with  Janu- 
ary, 1919,  was  made  because  of  the  ex- 
istence of  influenza  last  year,  which 
sent  traffic  totals  below  normal.  Ex- 
penses, exclusive  of  taxes,  also  show  an 
increase  of  19  per  cent  over  January, 
1918.  Taxes  increased  36  per  cent, 
while  the  pay  received  by  the  street 
railway  employees  advanced  only  29 
per  cent. 

$M,M»  of  Bonda  AnthoriMd.— The 
Indiana  Public  Service  Commission  has 


authorized  the  Interstate  Public  Serv- 
ice Company,  Indianapolis,  Ind.,  to  issue 
and  sell  at  not  less  than  80  per  cent  of 
par  $89,000  of  first  and  refunding  mort- 
gage thirty-year  5  per  cent  gold  bonds 
to  reimburse  its  treasury  for  76  per 
cent  of  the  cost  of  additions,  improve- 
ments and  extensions.  The  Interstate 
Public  Service  Company  has  also  been 
authorized  to  buy  from  Martin  J.  InsuU 
«11  the  capital  stock,  $150,000  common 
and  $50,000  preferred,  and  $89,821  of 
promissory  notes  of  the  Indiana  Public 
Service  Company  for  $110,000,  such 
sums  to  be  paid  in  serial,  promissory 
notes  at  6  per  cent  interest,  due  in 
from  three  to  sixty  months. 

Southern  Road  Needs  Help. — Joseph 
K.  Choate,  vice-president  of  the  Au- 
gusta-Aiken Railway  &  Electric  Com- 
pany, Augusta,  Ga.,  at  a  recent  rate 
hearing  before  the  Georgia  Railroad 
Commission  made  plain  the  perilous 
financial  condition  of  the  company.  Mr. 
Choate  explained  that  the  railway  had 
obtained  a  loan  of  $140,000  through 
the  operating  managers  of  the  com- 
pany, the  J.  G.  White  Management 
Corporation.  He  said  that  the  affairs 
of  the  railway  were  critical.  It  needed 
help  instead  of  adverse  criticism  and 
suspicion.  This  help  must  come  quickly 
to  avoid  bankruptcy — to  the  general 
detriment  of  the  service  and  the  prob- 
able dismantlement  of  the  property  of 
the  company. 

City  Permits  Discontinuance. — The 
city  of  Davenport,  la.,  is  planning  to 
order  the  discontinuance  of  the  Fourth 
Street  line  of  the  Tri-City  Railway  and 
to  turn  approximately  1  mile  of  the 
street  traversed  by  this  line  into  a 
boulevard.  The  company  has  for 
several  years  urged  the  discontinuance 
of  the  line  as  it  parallels  two  other 
lines  and  has  been  losing  at  the  rate  of 
$10,000  annually.  The  company  stopped 
ser\'ice  on  this  line  last  year,  but  was 
compelled  to  resume  state  operation  in 
order  to  secure  a  7-cent  fare.  The  city 
authorities  have  now  come  to  realize 
that  the  company  should  be  no  longer 
burdened  by  operating  a  consistent 
money-losing  line.  The  city's  recent 
action  was  taken  independently  of  com- 
pany suggestion. 

Valuation  I'nder  Way  in  Richmond. 
— Stone  &  Webster  have  been  engaged 
by  the  Richmond  Railway  &  Power 
Company,  Richmond,  Va.,  to  make  a 
complete  inventory  and  appraisal  of  the 
property  of  the  company  in  Richmond. 
It  is  estimated  that  the  work  will  l>c 
completed  in  three  months'  time.  The 
valuation  is  being  made  for  the  purpose 
of  establishing  a  basis  for  determining 
a  rate  of  fare  which  will  enable  the 
company  to  produce  a  fair  return  on  the 
fair  valuation.  Before  beginning  the 
work,  Thomas  S.  Wheelwright,  presi- 
dent, extended  an  invitation  to  the 
State  Corporation  Commission  and  to 
the  City  Council  to  designate  repre- 
sentatives to  co-operate  with  the  engi- 
neers in  order  to  arrive  at  a  valuation 
acceptable  both  to  the  company  and  to 
the  public. 

AbandoHment  of  SmtIm  Propoaed. — 
The  board  of  tnisteM  of  the  Eastern 


Massachusetts  Street  Railway,  Boston, 
Mass.,  has  announced  that  service  will 
be  indefinitely  suspended  on  the  Hyde 
Park  Lines  unless  the  municipalities 
served  render  financial  assistance  in  the 
operating  expenses.  The  result  of  such 
an  act  will  deprive  the  communities  of 
Hyde  Park,  Mattapan,  Dedham,  Read- 
ville.  East  Walpole,  Norwood  and  West- 
wood  of  service  and  reduce  the  mileage 
of  the  system  about  20  miles.  The  sus- 
pension of  service  will  take  effect  on 
April  1  unless  the  relief  asked  for  is 
forthcoming.  The  company  has  an- 
nounced that  owing  to  the  shortage  of 
cars  and  the  conditions  of  tracks  owing 
to  the  severity  of  storms  prevalent  in 
this  section  this  winter,  service  will  be 
indefinitely  suspended  on  the  Reading- 
Lowell,  Reading-Lawrence,  Woburn- 
Lowell  and  the  North  Reading-North 
Reading  Junction  lines. 

Rental  Payments  on  .\ccount — By  a 
decree  entered  on  March  2  in  the  Su- 
perior Court  by  Presiding  Justice  Tan- 
ner, the  receivers  of  the  Rhode  Island 
Company,  Providence,  R.  I.,  are  directed 
to  pay  $250,000  to  Cornelius  S.  Sweet- 
land,  receiver  of  the  United  Traction 
Company.  In  explanation  of  this  de- 
cree, Eugene  A.  Kingman,  who  peti- 
tioned the  court,  stated  that  the  decree 
authorized  the  payment  of  $250,000,  on 
account,  to  Mr.  Sweetland,  on  behalf  of 
the  United  Traction  Company,  toward 
the  rental  price  that  the  receivers  of  the 
Rhode  Island  Company  may  be  called 
upon  to  pay  for  the  use  of  the  Union, 
Pawtucket  and  Suburban  Railroad  sys- 
tems. In  April  last,  the  leases  of  these 
three  systems  to  the  Rhode  Island  term- 
inated, and  the  receivers  have  since 
operated  these  roads.  The  matter  of 
the  rent  to  be  paid  by  the  receivers  for 
the  use  of  these  systems  is  now  pend- 
ing before  Richard  E.  Lyman  as  master, 
who  will  determine  the  total  price  at  a 
later  date.  The  $250,000  payment 
authorized  by  the  decree  is  simply  a 
partial  payment,  the  exact  wording  be- 
ing "on  account." 

Puget  Sound  Will  Insue  Preferred 
Stock  and  Change  ItM  Name. — It  is  pro- 
posed to  change  the  name  of  the  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany, Seattle,  Wash.,  to  the  Puget 
Sound  Power  &  Light  Company.  The 
company  some  time  ago  sold  its  rail- 
way lines  in  Seattle  to  the  city.  At 
the  time  the  name  is  changed  a  pro- 
posal will  be  voted  upon  to  authorice 
$10,000,000  of  7  per  cent  cumulative 
prior  preferred  stock,  issuable  from 
time  to  time  as  may  be  desirable.  Since 
the  refunding  of  the  short-term  notes 
in  June,  1918,  it  has  been  necesstary  to 
spend  considerable  sums  on  the  power 
system  and  the  directors  believe  it 
would  be  highly  undesirable  if  not  im- 
possible to  finance  all  of  the  require- 
ments by  further  increases  in  the 
funded  debt.  They  feel  that  the  sale 
of  stock  not  only  will  make  it  possible 
to  maintain  a  more  con.iervative  bal- 
ance between  the  debt  and  the  capital 
stock,  but  also  will  enable  permanent 
borrowinir  on  a  more  economical  basi.« 
if  it  appears  wise  to  resort  to  such 
borrowingB. 
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Asks  Enabling  Legislation 

iVancouver      Company      Would      Come 

Under    Jurisdiction    of    Provincial 

Commission — Inquiry  Held  Up 

It  is  expected  that  amending  legis- 
lation will  be  passed  this  spring  which 
rill  again  place  the  British  Columbia 
Slectric  Railway  under  the  jurisdiction 
'of  the  Public  Utilities  Commission  of 
British  Columbia.  The  company  has 
joined  in  the  petition  that  this  be  done. 
When  this  has  been  done  it  is  expected 
that  the  investigation  will  be  resumed 
which  was  commenced  by  Commis- 
.sioner  Retallack  some  time  ago  to 
ascertain  the  fare  to  be  charged  in 
the  city  of  Vancouver  and  that  an  ap- 
praisal will  be  made  of  the  property  of 
the  company  on  the  mainland. 

Fare  Inquiry  Dropped 

I  The  investigation  by  the  commis- 
sioner into  the  matter  of  fares  in  Van- 
couver was  adjourned  temporarily  ow- 
ing to  peculiar  circumstances.  In  Van- 
couver the  company  is  charging  a  6- 
cent  fare.  This  rate  was  provided  by 
the  City  Council  in  July,  1918,  author- 
izing this  charge  for  a  period  of  nine 
months.  The  act  creating  the  commis- 
sion was  passed  before  this  period  ex- 
pired. It  provided,  however,  for  the 
continuance  of  the  6-cent  fare,  subject 
to  the  company  being  able  to  satisfy 
the  commission  that  this  rate  was  just. 
The  act  also  provided  that  until  such 
proof  was  furnished  to  the  satisfaction 
of  the  commission  the  amount  received 
by  the  company  in  excess  of  the  5-cent 
fare  previously  charged  should  be  de- 
posited in  a  special  account  in  a  char- 
tered bank  in  Vancouver,  and  that  if 
the  rate  should  be  fixed  at  less  than  6 
cents  the  excess  amount  be  handed  over 
to  the  Vancouver  General  Hospital. 

Commission  Loses  Jurisdiction 

Owing  to  an  amendment  to  the 
general  railway  act  of  Canada  the 
railways  of  the  company  passed  from 
the  jurisdiction  of  the  Province  of 
British  Columbia  and  of  the  Public 
Utilities  Commission  to  that  of  the 
Dominion  of  Canada  and  of  the 
Dominion  Railway  Board.  This,  of 
course,  negatived  the  inquiry  by  the 
local  authorities.  As  stated  previously 
it  is  now  hoped  that  amending  legisla- 
tion will  result  in  the  return  of  the 
impany  to  the  jurisdiction  of  the  offi- 
i.-ils  (if  the  province. 


drivers  will  expire  on  that  date.  The 
Council  had  previously  set  March  1  as 
the  date  for  the  expiration  of  the 
licenses.  The  Eastern  Massachusetts 
Street  Railway  had  asked  that  jitney 
competition  be  stopped,  so  that  it  could 
give  Lynn  adequate  service  at  reduced 
rates.  This  action  was  taken  in  accord- 
ance with  its  policy  of  demanding  that 
the  communities  which  it  serves  choose 
between  the  railway  and  the  buses  as 
means  of  transportation. 


Lynn  Jitneys  Given  More  Time 

The  City  Council  of  Lynn,  Mass.,  has 
extended  to  April  26  the  time  limit  for 
the  operation  of  jitneys  within  the  city 
limits.  By  action  of  the  Council,  the 
licenses  of   the   forty-two   Lynn   jitney 


Legislation  Introduced  at  Albany 

Among  the  bills  introduced  recently 
a:  Albany  are  the  following: 

Senate  Intro.  No.  506,  Print  No.  540, 
Introrluced  February  17th  by  Mr.  Karle. 
.Adding:  new  section  54-a  Railroad  Law,  by 
providing  that  a  steam  or  electric  rail- 
road having  a  franchise  in  thi.s  state  oper- 
ting  to  and  from  stations  in  New  York 
city  and  owned  or  operated  by  a  railroad 
having  a  franchise  from  another  state  shall 
not  charge  In  such  city  a  rate  in  excess 
of  rate  charged  for  similar  service  from 
such  city  to  stations  in  adjacent  state 
whether  over  its  own  tracks  or  under  agree- 
ment with  another  railroad. 

Senate  Intro.  No.  661,  Print  No.  678, 
Introduced  Feb.  25,  by  Mr.  LiUsk.  Amend- 
ing Section  40  Public  Service  Commission 
Law,  by  providing  that  if  after  a  hearing 
on  complaint  alleging  violation  of  section 
26,  or  upon  consideration  of  facts  admitted 
in  writing  by  a  carrier,  the  Public  Service 
Commission  shall  determine  that  any  party 
complainant  Is  entitled  to  award  of  dam- 
age.s,  the  commission  shall  make  an  order 
directing  carrier   to   pay  such   award. 

Senate  Intro.  No.  695.  Print  No.  729, 
Introduced  Feb.  26  by  Mr.  Lusk.  Amend- 
ing Section  161-d  Labor  Law,  by  providing 
that  no  female  under  eighteen  instead  of 
twenty-one  years  as  at  present  shall  be 
I'mployed  on  any  street,  surface,  electric, 
;iubway  or  elevated  railroad. 

Senate  Intro,  No.  698,  Print  No,  7.12, 
Introduced  Feb.  26  by  Mr.  Thompson. 
.Vdding  new  Section  194-a  Railroad  Law, 
providing  for  a  crew  of  at  least  one  motor- 
man  or  driver  and  one  conductor  on  every 
street,  surface  or  interurban  railway  and 
for  one  conductor  on  every  ti'ailer.  Each 
separate  violation  Is  made  a  misdemeanor. 
Senate  Intro.  No.  708,  Print  No.  742, 
Introduced  Feb.  26  by  Mr.  Shackno.  Add- 
ing new  subdivision  5,  Section  57  Railroad 
Law,  prohibiting  any  railroad  company 
owning  or  operating  a  steam  or  electric 
road  through  any  or  the  boroughs  of  New 
York  City  from  charging  more  than  a 
single  fare  of  5  cents  for  carrying  a 
passenger  from  any  station  in  the  city  to 
any  other  station  therein  on  any  train 
scheduled  to   stop  at  such  stations. 

Senate  Intro.  No.  843.  Print  No.  922, 
Introduced  March  4  by  Mr.  Fowler.  Enact- 
ing the  Municipal  Utilities  Law  constitut- 
ing Chapter  71  of  the  Consolidated  Laws. 
On  application  of  municipalities  the  Public 
Service  Commission  shall  determine  the 
fair  value  of  any  utility  property  subject 
to  acquisition  or  estimate  cost  of  establish- 
ing a  municipal  utility  where  it  is  proposed 
to  be  done  wholly  or  partly  by  acquisition 
of  other  property  or  by  new  construction. 
The  commission  must  take  into  considera- 
tion amount  of  capital  honestly  and  pru- 
dently ihvested.  present  condition  of  prop- 
erty, its  depreciation  and  adaptability  for 
municipal  utility  purposes.  The  finding  of 
the  commi.«sion  shall  not  constitute  con- 
clusive  evidence   of   value. 

Senator  Thompson  Introduced  a  bill  on 
March  9  to  amend  the  railroad  law  as  an 
aid  to  the  financial  difflcultles  of  street 
railway  companies.  By  its  provisions  the 
companies  would  only  be  obliged  to  pay 
for  paving  6  in.  outside  the  rails.  At 
present,  street  railway  companies  are  ob- 
liged to  pay  for  paving  2  ft.  outside  the 
raits.  Senator  Thompson  explained  that 
the  bill  was  introduced  at  the  request  of 
the  ofllcers  of  the  New  Y^ork  Electric  Rail- 
way  Association. 


Surface  Lines  Prodded 

New  York   Body   Thinks   Depreciation 

Allowance  of  38  Per  Cent 

Too  Large 

The  Board  of  Estimate  and  Appor- 
tionment of  New  York  has  temporarily 
concluded  the  inquiry  into  the  rapid 
transit  lines  and  turned  its  attention  to 
the  surface  roads.  A  discussion  of  the 
financial  condition  of  the  New  York 
Railways,  which  operates  the  "green 
car"  lines,  took  up  the  March  10  session. 
Corporation  Counsel  William  P.  Burr, 
who  is  conducting  the  inquiry  for  the 
city,  attackec;  the  present  financial 
methods  of  the  company,  chiefly  those 
relating  to  the  fixing  of  the  rate  of 
depreciation. 

Reserve  Fund  Called  Excessive 

Mr.  Burr  declared  that  the  allowance 
of  38  per  cent  of  the  passenger  revenue 
as  a  reserve  fund  against  maintenance 
and  depreciation  was  excessive.  This 
amount  was  awarded  the  company 
some  time  ago  by  Federal  Judge 
Julius  M.  Mayer.  The  Corporation 
Counsel  held  that  the  reserve  fund  was 
too  high  to  permit  the  company  to  real- 
ize any  profit  on  its  investment.  He 
contended  that  if  the  company  had  ad- 
hered to  the  old  reserve  of  anproxi- 
mately  20  per  cent,  allotted  by  the 
Public  Service  Commission  in  1912,  its 
books  would  show  a  surplus  where 
they  now  show  continual  losses. 

In  replv  to  the  Corooration  Counsel's 
request  that  the  statement  made  by 
Henry  L.  Stimson,  counsel  for  the  com- 
pany, to  the  effect  that  the  practice 
of  maintaining  a  reserve  of  38  ner  cent 
was  a  common  one,  be  substantiated  by 
testimony,  Mr.  Stimson  called  to  the 
witness  stand  Frank  Samuelson,  au- 
ditor for  the  company.  Asserting  that 
the  company  had  fallen  short  in  ade- 
quate protection  of  the  property  to  the 
extent  of  $1,394,000.  Mr.  Samuelson 
maintained  that  the  5-cent  fare  was  at 
present  totally  inadequate  to  meet  the 
operating  expenses. 

Colonel  Stimson  offered  evidence  to 
show  that  the  lines  now  in  the  hands  of 
Job  E.  Hedges,  receiver  for  the  com- 
nanv.  had  been  reduced  by  order  of  the 
Federal  Court  to  less  than  100  miles  of 
road  from  the  original  1.50  miles,  and 
that  the  lines  are  not  now  earning  any 
interest  on  the  investment  He  said 
that  the  lines  in  control  of  Mr.  Hedges 
had  loot  durinor  Februarv  in  revenue 
through  inability  to  operate  and  cost  of 
snow  removal  a  sum  amounting  to 
between  $800,000  and  $900,000. 


Fare  Increase  Suspended 

The  Pn'^'ic  Rprv'ce  Commission  of  the 
State  of  Washington  has  suspended  for 
a  period  of  nir.et"  days  a  schedule  of 
rates  of  the  Grav<;  Harbor  Railwav  & 
Light  Company,  Aberdeen,  under  which 
the  company  proposed  to  raise  fares  in 
Aberdeen,  Hoquiam  and  Cosmooolis 
from  5  cents  to  7  cents  beginning  Feb. 
20.  No  increase  was  planned  in  the 
rate   bewteen   Hoquiam    and   Aberdeen. 
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Seven  Cents  in  Nashville 

The  Tennessee  Public  Utilities  Com- 
mission in  an  order  issued  on  March  3 
authorized  the  Nashville  Railway  & 
Light  Company  to  charge  7-cent  cash 
fares.  The  commission  ordered  the 
sale  of  four  tickets  for  25  cents.  The 
company  was  directed  to  make  im- 
provements in  its  rolling-stock  and 
trackage,  to  discontinue  certain  cross- 
town  lines  and  to  provide  more  ade- 
quate service  during  the  morning  and 
evening  rush  hours.  The  higher  fare 
went  into  effect  on  March  8. 

The  company's  application  for  an  in- 
crease had  been  before  the  commissiu.. 
since  last  December,  when  it  asked  per- 
mission to  charge  a  7-cent  fare  pending 
an  investigation  of  its  financial  condi- 
tion by  a  board  of  three  members,  rep- 
resenting respectively  the  city  of  Nash- 
ville, the  commission  and  the  company. 
It  was  proposed  that  a  permanent  rate 
should  be  based  upon  the  findings  of 
this  board. 

This  is  the  second  fare  increase  auth- 
orized by  the  commission  within  a  few 
weeks,  the  Chattanooga  Railway  & 
Light  Company  having  been  authorized 
recently  to  charge  7-cent  fares.  The 
case  of  the  Memphis  Street  Railway  is 
new  pending.  Fares  in  Memphis  were 
raised  to  6  cents  several  months  ago. 


its  East  Side  lines  if  the  jitneys  were 
not  stopped.  Mayor  F.  B.  Fite  ordered 
the  arrest  of  all  owners  and  drivers  of 
jitney  buses.  The  city  had  been  help- 
less to  protect  itself  up  to  a  week  pre- 
vious, when  District  Judge  Watts  in 
a  decision  held  that  the  city  had  abso- 
lute control  of  its  streets  and  that  it 
was  within  its  police  powers  to  regulate 
and  control,  even  to  prohibition,  the  jit- 
neys.    Mayor  Fite  said: 

The  railway  company's  revenue  is  Ix^ing 
taken  from  It  by  the  jitneys  that  operate 
just  ahead  of  the  cars  on  streets  where 
cars  run.  We  must  protect  the  company's 
Investment  or  be  classed  as  a  jitney  town. 
I  have  instructed  the  police  and  legal  de- 
partments of  the  city  to  use  all  their 
efforts  in  banishing  the  jitneys  from  our 
streets. 


Louisville  Program  Under  Way 

Since  the  Louisville  (Ky.)  Railway 
was  reorganized,  the  company  is  getting 
better  official  and  public  support,  and 
the  managerial  committee,  which  is  op- 
erating the  road,  reports  progress.  It 
is  believed  that  the  new  president  will 
be  elected  during  the  next  three  weeks. 
In  the  meantime  the  program  will  be 
started  for  working  out  the  plans  of  fu- 
ture operation  under  the  reorganiza- 
tion. Some  improvement  in  service  is 
being  shown,  and  some  slight  economies 
have  been  effected  in  cost  of  operation. 
It  is  planned  to  drop  several  parallel 
lines,  and  increase  carrying  equipment 
on  the  ones  remaining.  This  will  re- 
sult in  faster  and  better  service. 

The  management  is  posting  notices 
on  cars  and  in  carhouses  expressing  its 
desire  to  improve  service  and  asking 
maximum  co-operation  from  employees 
and  the  public. 

One  of  the  noticM  tayi: 

To  the  public:  We  are  endeavorlns  to 
provide  the  people  of  the  clly  of  Ix>ulavllle 
with  the  best  car  eenrlce  poaalble.  We  have 
tke  loyal  support  of  the  omrlnls  and  the 
men  of  all  departments,  and  w«  ask  the 
hearty  co-o{M>ratk>n  of  the  ridlnc  public. 

Mayor  Smith,  the  presidents  of  both 
boards  of  the  General  Council  and  the 
directors'  managerial  committee  of  the 
Louisville  Railway  conferred  on  March 
4  with  F.  H.  Sager,  consulting  engineer 
and  traction  expert  of  Chicago. 


Details  of  I.  R.  T.  Service  Order 

Public  Service  Commissioner  Lewis 
Nixon  of  the  First  District,  has  issued 
an  order  directing  the  Interborough 
Rapid  Transit  Company  to  make  ma- 
terial increases  in  the  service  which  it 
renders  on  all  of  its  subway  lines,  par- 
ticularly in  the  non-rush  hours.  The 
order  calls  generally  for  ten-car  ex- 
presses instead  of  eight-car,  and  six-car 
trains  practically  throughout  the  day- 
time non-rush  hours.  A  part  of  the 
service  increase  also  covers  service  in 
evening  non-rush  hours.  Some  in- 
creases are  made  in  rush-hour  local 
service. 

The  tracks  are  now  operated  prac- 
tically to  capacity  for  express  service 
during  rush  hours,  and  no  material  in- 
crease is  possible  during  such  period. 
The  service  improvements  directed  by 
Commissioner  Nixon  will  add  to  the 
service  being  operated  in  the  non-rush 
hours  a  total  of  600  cars  more  than  are 
now  operated  in  these  hours,  and  about 
30,000  more  seats  than  are  now  fur- 
nished in  these  hours. 

The  order  follows  extensive  investi- 
gations made  by  the  commission  into 
Interborough  service.  The  commission 
gave  the  company  until  March  10  to 
determine  whether  it  would  accept  the 
order,  and  to  March  17  to  put  the  new 
service  into  effect.  The  orider  was  re- 
ferred to  briefly  in  the  Electric  Rail- 
way Journal  for  March  6,  pag«  488. 


Transportation 
News  Notes 


Jitneys  Curbed  in  MnflkogM 

The  city  government  at  MuskocM, 
Okla.,  has  taken  action  to  stop  the  oi>- 
eration  of  jitneys  that  have  been  threat- 
ening the  very  life  of  the  Muskogee 
Traction  Company.  When  the  company 
announced  it  would  snsiwnd  all  cars  on 


WoaM  ReUin  8-Cent  Fare.  —  Roll* 
Wells,  receiver  for  the  United  Rail- 
ways, St  Louis,  Mo.,  on  March  4  ap- 
plied to  the  SUt«  Public  Service  Com- 
mission for  permission  to  continue  in 
effect  the  8-cent  cash  fare  charged  by 
the  company. 

Aaks  Hearing  on  Tube  Raiae. — The 
New  Jersey  Board  of  Public  Utility 
Commissioners  on  March  6  sent  a  com- 
munication to  the  Interstate  Commerce 
Commission  asking  for  a  public  hearing 
on    the   reasonableness   of   a   prepoeed 


fare  increase  on  the  lines  of  the  Hue' 
son  &  Manhattan  Railroad.  The  com- 
pany, which  operates  the  tubes  under 
the  Hudson  River  connecting  New  York 
and  New  Jersey,  has  announced  that  on 
April  4  it  will  raise  its  fare  to  8  cents. 
The  present  fare  between  the  Hudson 
Terminal  and  Jersey  City  and  Hoboken 
is  5  cents  and  between  other  stations 
in  Manhattan  and  the  latter  points, 
7  cents. 

Freight  Service  Proposed  for  Cincin- 
nati.— The  Cincinnati  (Ohio)  Traction 
Company  is  working  out  plans  for  the 
establishment  of  a  general  freight  serv- 
ice on  its  lines.  Walter  P.  Draper,  vice- 
president  of  the  company,  has  sug- 
gested to  Street  Railway  Director 
Culkins  that  the  returns  from  such 
service  would  assist  in  relieving  the 
system's  financial  condition.  As  a  first 
step  toward  the  organization  of 
freight  service  negotiations  have  been 
started  with  several  manufacturers  of 
Norwood  relative  to  their  financing  of 
an  extension  of  the  Edwards  Road  line 
to  a  connection  with  the  South  Nor- 
wood line. 

Supreme  Court  to  Pass  on  Fares. — 
The  city  of  San  Antonio,  Tex.,  has 
taken  steps  to  appeal  to  the  United 
States  Supreme  Court  in  its  contest 
with  the  San  Antionio  Public  Service 
Company  over  the  question  of  fares 
in  San  Antonio.  The  last  court  action 
was  the  granting  last  fall  of  an  injunc- 
tion in  the  Federal  District  Court  by 
Judge  Duval  West  restraining  the  city 
from  interfering  with  the  company  in 
charging  a  fare  sufficient  to  meet  ex- 
penses and  insure  an  adequate  return 
on  its  investment.  The  company 
showed  that  the  5-cent  fare  fixed  by 
the  city  was  confiscatory,  and  on  this 
showing  Judge  West  based  his  decision. 
It  is  now  charging  a  straight  7-cent 
fare. 

Eight  Cents  Asked  in  Johnstown.  — 
Notices  of  a  proposed  increase  in  fares 
to  take  effect  April  1  have  been  posted 
by  the  Southern  Cambria  Railway, 
Johnstown,  Pa.  Single  cash  fares  will 
be  8  cents  for  each  zone,  but  tickets 
will  be  sold  in  books  at  the  rate  of  7} 
cents  a  zone.  There  are  ten  zones  on 
the  line  from  Johnstown  to  Ebensburg, 
so  that  the  increase  will  mean  a  maxi- 
mum of  10  cents  on  a  cash  fare.  On 
books  of  tickets,  however,  and  on  work- 
men's tickets,  the  actual  increase  is 
only  5  cents  each  way.  New  express 
tariffs  have  also  been  filed,  but  they 
provide  for  increases  only  on  shipments 
weighing  more  than  600  pounds  on 
which  a  reduction  in  rates  had  former- 
ly  been   allowed. 

Information  at  the  Source. — As  an  aid 
to  the  improvement  of  railway  service 
in  Toledo,  Ohio,  officials  of  the  Toledo 
Railways  &  Light  Company  who  are  not 
directly  connected  with  the  railway  de- 
partment of  the  company  will  be  as- 
signed to  ride  cars  at  rush  hours  and 
mix  with  the  public  for  the  purpose  of 
obtaining  suggestions  from  the  car 
rider's  viewpoint.  On  Feb.  26  the  first 
assignments  were  made.  Advertising 
Manager  E.  R.  Kelsey  discovered  that 
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in  a  certain  type  of  car  additional  straps 
in  the  front  end  would  provide  room  for 
nearly  twenty  passengers.  The  im- 
provement was  immediately  sanctioned 
by  the  railway  department.  Regular 
assignments  to  ride  the  cars  will  be 
made  in  the  future. 

Long  Hauls  Blamed  for  High  Fare. — ■ 
Street  Railway  Director  W.  C.  Culkins 
of  Cincinnati  has  submitted  to  the  City 
Council  a  report  outlining  the  reasons 
for  the  V-cent  fare  charged  by  the  Cin- 
cinnati Traction  Company.  The  coun- 
cil had  asked  for  an  explanation  of  the 
conditions  which  made  the  7-cent  fare 
necessary.  Mr.  Culkins  declares  in  his 
report  that  the  city  can  hope  for  no 
reduction  in  fares  until  sparsely  set- 
tled districts  through  which  the  com- 
pany is  now  operating  for  long  dis- 
tances at  a  loss,  are  built  up  and  be- 
come more  densely  populated.  He 
points  out  that  the  company  pays  an 
annual  city  tax  of  $350,000.  According 
to  Mr.  Culkins  the  use  of  the  skip- 
stop  resulted  in  a  saving  to  the  com- 
pany of  $60,000. 

Secession  Move  in  Staten  Island. — A 
group  of  business  men  of  Richmond 
Borough,  Staten  Island,  N.  Y.,  has  or- 
ganized a  movement  for  the  separation 
of  the  borough  from  New  York  City. 
The  agitation  for  secession  resulted 
from  the  transportation  situation  in 
Staten  Island,  a  large  part  of  which 
has  been  without  electric  railway 
service  since  the  Staten  Island  Midland 
Railway  suspended  operation  last 
January  because  of  lack  of  funds,  its 
request  for  a  higher  fare  having  been 
refused  by  the  New  York  City  Board 
of  Estimate.  A  petition  for  the  return 
of  the  trolleys  at  an  increased  fare  has 
been  signed  by  15,000  Staten  Islanders. 
The  Richmond  County  Grand  Jury  is 
conducting  an  investigation  of  the 
trolley  situation  in  the  borough. 

Wants    Rochester   Service   Improved. 

—Corporation  Counsel  C.  L.  Pierce  of 
Rochester,  N.  Y.,  has  filed  with  the 
Public  Service  Commission  for  the 
Second  District  a  brief  in  which  he 
asks  the  commission  to  order  improve- 
ments in  the  service  furnished  by  the 
Rochester  lines  of  the  New  York  State 
Railways.  The  commission  recently 
conducted  three  hearings  at  Rochester 
into  the  condition  of  the  company.  In 
his  brief  Mr.  Pierce  contends  that  the 
company  can  improve  its  service  while 
continuing  to  operate  on  a  5-cent  fare 
basis.  He  asks  the  commission  to  di- 
rect- the  company  to  carry  out  a  de- 
finite schedule  on  each  line,  based  upon 
a  specific  headway  for  the  line  as  a 
whole,  this  service  to  continue  for  a 
trial  period  of  three  months,  during 
which  time  the  company's  books  should 
be   open   to   public   inspection. 

Seven    Cent*    in    Worcester.    —   The 

Worcester  (Mass.)  Consolidated  Street 
Railway  on  March  7  raised  fares  on  its 
Worcester  City  lines  from  6  cents  in 
each  zone  to  7  cents  and  on  its  subur- 
ban zones  from  5  cents  to  6  cents.  The 
increase  was  granted  by  the  Massa- 
chusetts Department  of  Public  Utilities 
on  the  application   of  Clark   V.   Wood, 


president  of  the  company,  who  stated 
that  an  increase  in  revenue  was  neces- 
sary to  prevent  bankruptcy.  The 
7-cent  fare  is  a  temporary  arrange- 
ment. The  utilities  commission  will 
hold  a  hearing  on  April  1  as  a  prelimin- 
ary to  the  fixing  of  a  permanent  rate. 
The  company  last  December  established 
two  5-cent  zones  on  its  Worcester  lines. 
In  January  the  fare  in  each  zone  was 
raised  to  6  cents.  The  company's 
receipts  were  greatly  reduced  by  inter- 
ruptions in  service  during  the  recent 
blizzard. 

Stricter  Jitney  Control  Urged. — Re- 
tention of  jitney  competition  with  the 
Springfield  (Mass.)  lines  of  the  Eastern 
Massachusetts  Street  Railway,  is  re- 
commended in  the  report  of  the  jitney 
committee  of  the  Springfield  City  Coun- 
cil. The  committee  states  that  unres- 
tricted jitney  competition  is  in  its 
opinion  unfair,  but  urges  that  the 
vehicles  be  allowed  to  operate  providing 
their  regulation  is  made  more  strict. 
It  recommends  that  each  jitney  be  cap- 
able of  carrying  twenty  persons  ana 
that  each  pay  a  $100  license  fee,  furnisn 
a  $1,000  cash  bond  and  give  $500  In 
bond  or  insurance  for  every  passenger 
carried,  thus  making  the  total  security 
at  least  $11,000  per  vehicle.  Jitney 
fares  would  be  made  the  same  as  those 
charged  by  the  Eastern  Massachusetts 
Street  Railway,  and  jitney  routes  would 
be  lengthened  and  would  include  routes 
not  served  by  the  trolley  company.  The 
vehicles  would  operate  eighteen  hours 
a  day  and  seven  days  a  week. 

Publicity  Campaign  to  Curb  Jitneys. 

— J.  M.  Ives,  receiver  for  the  Danbury 
&  Bethel  Street  Railway,  Danbury, 
Conn.,  is  conducting  a  campaign  of  pub- 
licity through  the  advertising  columns 
of  Danbury  newspapers,  to  interest  the 
car  riders  of  that  city  and  Bethel  in 
the  company's  plight.  The  company's 
receipts  have  been  cut  into  by  jitney 
competition,  especially  on  the  Bethel 
line.  Mr.  Ives  used  a  full  page  in  the 
Danbury  Evening  News  on  Feb.  24  to 
explain  the  seriousness  of  the  com- 
pany's situation,  pointing  out  that,  if 
unrestricted  jitney  competition  con- 
tinues, the  company  will  be  compelled 
to  abandon  service  on  the  Bethel  line. 
To  bring  home  to  the  public  what  such 
a  suspension  would  mean,  he  reprinted 
in  part  the  article  in  the  January  issue 
of  Aera  dealing  with  the  Toledo  situa- 
tion. On  Feb.  28  he  reprinted  in  the 
Evening  Netrs  extracts  from  the  article 
in  the  Electric  Railway  Journal  for 
Jan.  31  on  the  trolley- jitney  fight  in 
Massachusetts. 

Ask^  Seven  Cents  in  Fort  Wayne. — 

Robert  M.  Feustel,  president  of  the 
Fort  Wayne  &  Northern  Indiana  Trac- 
tion Company,  operating  the  lines  in 
Fort  Wayne  and  interurban  lines  to 
Bluffton,  Huntington  and  Lafayette, 
Ind.,  has  petitioned  the  Indiana  Public 
Service  Commission  for  authority  to 
increase  the  fare  on  the  Fort  Wayne 
city  lines.  He  asks  for  permission  to 
charge  a  7-cent  cash  fare  and  a  6-cent 
ticket  rate.  In  applying  for  a  higher 
fare  Mr.  Feustel  stated  that  the  com- 


pany planned  to  grant  its  employees 
a  substantial  advance  in  wages.     The 
company  in  a  public  statement  recently 
gave  prominence  to  the  following  facts 
concerning  its  financial  condition:  Total 
revenues  for  the   year  1919,   $730,809; 
total  operating  expenses  $638,225;  taxes 
$11,257;    net   available   for   returns    on 
investment,   $81,327;   return   on  invest- 
ment    of     $2,780,000,     2.88     per     cent 
revenue  passengers  carried  14,026,200 
transfer  passengers  carried,  2,805,202 
average  passengers  per  day,  46,113. 

Wins  Appeal  Against  Car-Shortage 
Penalty.— The  Judicial  Committee  of 
the  Imperial  Privy  Council  has  allowed 
the  appeal  of  the  Toronto  (Ont.)  Rail- 
way against  a  penalty  of  $1,000  a  day 
for  twenty-four  days  imposed  by  the 
Ontario  Railway  &  Municipal  Board  for 
failure  to  carry  out  the  board's  order 
of  Nov.  9,  1914,  for  the  supply  of  100 
double-truck  cars  by  Jan.  1,  1918.  Ow- 
ing to  war  conditions  the  company  was 
unable  at  that  time  to  supply  the  cars. 
The  city,  however,  made  several  appli- 
cations to  the  board  to  compel  the  com- 
pany to  comply  with  the  provisions  of 
the  order.  The  matter  drifted  until 
early  in  1918,  when  special  legislation 
was  passed  by  the  Ontario  Legislature 
providing  a  penalty  not  exceeding 
$1,000  a  day  for  non-compliance  with  an 
order  of  the  board.  The  law  became 
effective  on  March  26,  1918;  the  board 
thereupon  inflicted  a  penalty  of  $1,000 
a  day  from  that  date  for  failure  to  pro- 
vide 100  cars  by  Jan.  1,  1918.  The  com- 
pany immediately  appealed  on  the 
ground  that  the  board  had  no  authority 
to  make  such  an  order  and  that  the 
company  had  made  every  effort  to  sup- 
ply the  cars  but  was  unable  to  do  so 
because  of  war  conditions. 

Would  Bar  Jitneys  From  Thorough- 
fare,— John  A.  Beeler,  who  is  conduct- 
ing a  survey  of  traffic  conditions  in 
Kansas  City,  Mo.,  has  submitted  a  re- 
port to  the  board  of  control  of  the 
Kansas  City  Railways  in  which  he 
recommends  regulation  of  vehicular 
traffic  and  the  installation  of  loading 
platforms  for  the  relief  of  congestion  in 
Main  Street.  Mr.  Beeler  would  forbid 
the  operation  of  jitneys  on  Main  Street 
within  the  congested  district.  He  main- 
tains that  the  operation  of  jitneys  in 
Main  Street  constitutes  a  serious  hind- 
rance to  the  operation  of  street  cars, 
pointing  out  that  they  constitute  35 
per  cent  of  the  vehicular  traffic  in  that 
thoroughfare.  During  the  period  from 
4  p.m.  to  6  p.m.  on  a  certain  day  re- 
cently a  count  at  Twelfth  and  Main 
Streets  showed  that  795  passenger 
automobiles  carried  1,547  persons  in- 
cluding drivers,  or  an  average  of  1.9 
persons  per  car.  Jitneys  numbering 
324  carried  1,349  persons,  or  an  average 
of  4.2  persons  per  vehicle,  not  including 
the  driver.  Regulations  proposed  by 
Mr.  Beeler  have  already  been  put  in 
effect  on  Tenth  Street.  These  provide 
for  the  relocation  of  stops,  the  employ- 
ment of  double-berthing,  the  readjust- 
ment of  positive  stops,  giving  the 
right  of  way  to  the  heavy  lines  and 
precedence  to  street  cars  over  other 
traffic. 
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Personal  Mention 


Mr.  Mitchell  Steps  Up 

General   Manager  of  West   Penn   Rail-. 

ways  Succeeds  Williston  Fish  as 

Vice-President  of  System 

H.  L.  Mitchell,  general  manager  of 
the  West  Penn  Railways,  Pittsburgh, 
Pa.,  on  March  1  assumed  the  duties  of 
vice-president  of  the  system.  Mr.  Mit- 
chell was  elected  to  the  vice-presidency 
at  a  recent  meeting  of  the  board  of 
directors  to  fill  the  vacancy  caused  by 
the  resignation  of  Williston  Fish.  The 
latter  has  been  appointed  general  man- 
ager of  the  Chicago  (III.)  Surface  lines, 
as  announced  in  previous  issues  of  the 
Electric  Railway  Journal. 

Eighteen  Years  With  System 

Mr.  Mitchell  has  been  identified  with 
the  West  Penn  Railways  and  the  com- 
panies which  it  controls  during  the  pe- 
riod of  their  development  into  one  of 
the  most  important  utility  systems  in 
Pennsylvania.  The  lines  of  the  com- 
pany radiate  through  the  Connellsville 
coke  region  of  southwestern  Pennsyl- 
vania, penetrating  the  Wheeling  dis- 
trict of  West  Virginia.  Mr.  Mitchell 
ha*  had  an  active  part  in  building  up 
and  organizing  this  net-work  of  lines. 
His  election  to  the  vice-presidency  came 
Just  eighteen  years  from  the  date  of 
his  first  connection  with  the  system. 

He  entered  the  employ  of  the  old 
Pittsburgh,  McKeesport  &  Connells- 
ville Railway  at  Pittsburgh  on  March 
1,  1902.  On  February  13,  1903,  when 
the  general  offices  of  that  road  were 
moved  to  Connellsville,  he  became  chief 
clerk  to  Thomas  Elliot,  then  general 
manager.  From  that  date  until  July 
1,  1911,  he  held  various  positions  with 
the  company,  among  them  those  of  pay- 
master and  office  manager.  He  also 
had  charge  of  the  general  and  district 
■tor*8  department. 

Mr.  Mitchell  Also  at  Wheeunc 

On  July  1,  1911,  when  the  West 
Penn  interests  acquired  additional 
lighting  and  railway  property  in  Al- 
legheny, Butler,  Armstrong,  Washing- 
ton and  Green  Counties,  Mr.  Mitchell 
was  transferred  to  Pittsburgh  as  as- 
sistant to  W.  E.  Moore,  vice-president 
and  general  manager.  At  the  time  of 
the  reorganization  of  the  We«t  Penn 
System  in  November,  1918,  he  was 
made  asaisUnt  manager  of  the  light 
and  power  department,  continuing  in 
that  capacity  until  July  1,  1918,  when 
he  entered  the  office  of  Williston  Fish 
as  assistant  to  the  vice-president.  On 
Sept  16,  1918,  he  was  transferred  to 
Wheeling  as  vice-president  and  general 
manager  of  the  Wheeling  Traction 
Company  and  on  Feb.  1,  1910,  returned 
to  Pitt.<iburgh  as  general  manager  of 
the   West  Penn   Railways. 


Augustus  T.  Throop,  superintendent 
of  the  light  and  power  departments  of 
the  Wilmington  &  Philadelphia  Trac- 
tion Company,  Wilmington,  Del.,  has 
resigned. 

E.  B.  Atchley  Joins  Akron 
Company 

E.  B.  Atchley,  publicity  manager  of 
the  Kansas  City  (Mo.)  Railways,  has 
resigned,  effective  March  15,  to  direct 
the  publicity  work  of  the  Northern  Ohio 
Traction  &  Light  Company,  Akron, 
Ohio.     Mr.  Atchley  leaves  Kansas  City 


K.    B.    ATH-Hl.lJV 


after  four  years  of  service  under  Presi- 
dent Philip  J.  Kealy.  During  this  time 
he  established  a  monthly  magazine  for 
the  employees  of  the  company  and  a 
weekly  leaflet  dealing  with  public  af- 
fairs which  is  distributed  on  the  com- 
pany's cars.  Both  publications  are 
known  as  the  Railwayan,  and  both  have 
been  very  successful  in  promoting  a 
community  of  interest  between  company 
and  employees  on  the  one  hand  and 
company  and  patrons  on  the  other. 

Mr.  Atchley  has  had  a  free  hand 
in  promoting  the  interests  of  the  Kan- 
sas City  Railways  through  broad  and 
open  publicity  policies,  and  has  wielded 
a  material  influence  in  making  the  com- 
pany'!) motive  understood  by  the  people 
during  the  troublous  times  of  the  past 
few  years.  Prior  to  his  connection  with 
the  company  he  was  editor  of  the 
Kansas  City  Pott,  and  previous  to  that 
was  associated  in  an  editorial  capacity 
with  the  Kansas  City  Star,  the  St. 
Louis  Globe-Democrat,  the  Omaha  Bee, 
and  other  newspapers. 

In  going  to  Akron,  Mr.  Atchley  will 
take  with  him  the  creed  which  he 
formulated  into  ten  commandments  ex- 
pressing the  policies  and  aims  of  the 
street  railway,  when  he  undertook  his 
connection  with  the  Kansas  City  Rail- 
way?. This  creed  has  stood  the  test  of 
four  years'  application,  and  it  will  now 


be  applied  to  the  territory  served  by 
the  Northern  Ohio  Traction  &  Light 
Company.  Mr.  Atchley's  "Ten  (Com- 
mandments" follow: 

1.  Thou  Shalt  not.  In  any  nnanner.  deceivo 
thf  public ;  and  those  working,  bclnic  ol 
themselvps  the  company,  shall  lie  likewigr- 
undeceived. 

2.  Thou  Shalt  furnish  a  proper  service  for 
a  iust  compensation   at   all   times. 

3.  Thou  slialt  deal  fairly  with  those  who 
rld<-  in  the  cars,  and  recognize  the  rightA 
of  the  men  who  operate  them. 

4.  Remember  thy  promises  always — and 
keep  them. 

5.  Seven  days,  day  and  night,  rain  or 
.shine.  Shalt  thou  labor.  There  is  no  res' 
for  thee.  For  the  people  must  have  trans- 
portation  continualb'. 

6.  Thou  Shalt  not  have  "watered"  stock 
or  engage  in  stock  juggling.  The  time  for 
that  is  past. 

7.  Honor  the  city  and  the  community  ii. 
which  you  have  car  lines,  that  the  relation- 
ship may  bo  pleasant  and  that  the  city 
and  community  may  continue  to  be  blest 
by  growth. 

8.  Thou  sh.ilt  not  operate  cars  recklessly 

9.  Thou  Shalt  keep  thy  cars  clean  anil 
.lanitarv  and  in  good  repair. 

10.  Thou  Shalt  not  squander  the  money 
entrusted  to  thy  care  by  the  people  who 
ride  In  the  oars  for  those  who  have  Imllt 
the  street  railway  system.  Remember,  thou 
nri  but  husbanding  such  money,  acting  a> 
agent  for  the  owners  and  the  people,  to  pro- 
duce the  maximum  service  for  the  minimum 
cost. 


Mr.  Hill  Returns  to  California 

W.  V.  Hill,  who  resigned  recently 
as  manager  of  the  Washington  office 
of  the  American  Electric  Railway  As- 
.sociation,  has  returned  to  California, 
where  he  will  resume  his  duties  a^ 
manager  of  the  California  Electrii 
Railway  Association.  Mr.  Hill's  work 
at  Washington  for  the  national  body 
commenced  when  he  was  appointed 
assistant  manager  of  the  American 
Electric  Railway  War  Board  under 
E.  C.  Faber.  Both  in  this  post  and 
in  the  other  capacities  in  which  he 
served  the  association  so  successfully 
at  Washington,  Mr.  Hill  was  able  to 
draw  on  the  large  fund  of  information 
which  he  had  accumulated  in  his  long 
and  varied  experience  in  active  railway 
work  and  as  manager  of  the  California 
association. 

As  stated  in  the  Electric  Railway 
Journal  for  March  6,  an  arrangement 
has  been  made  with  Charles  L.  Henry, 
president  of  the  Indianapolis  &  Cin- 
cinnati Traction  Company,  Indianapolis, 
Ind.,  and  chairman  of  the  committee 
on  national  relations,  to  take  over  the 
active  supervision  of  the  affairs  of  the 
Washington  office. 

Mr.  Henry  will  give  as  much  of  his 
time  to  this  work  as  may  be  necessary. 
The  office  will  be  open  continuously 
and  all  communications  addressed  to 
Mr.  Henry  at  960  Munsey  Building, 
Washington,  D.  C,  will  receive  prompt 
attention. 

The  Washington  office  of  the  aaao- 
ciation  is  equipped  to  act  as  agent 
before  the  Interstate  Commerce  Com- 
mission for  member  companies  of  the 
asaociation  requiring  this  service.  Such 
companies  as  are  not  so  represented  or 
who  desire  to  make  a  change  in  their 
present  arrangement  should  communi- 
cate  with   Mr.    Henry  at   Washington. 

Executives  and  others  connected  with 
member  companies  having  business  in 
Washington  are  urged  to  make  the 
association's  rooms  their  headquarters. 
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Mr.  Heindle  Leaves  Railway 
Work 

William  A.  Heindle,  general  super- 
intendent of  the  Wilmington  &  Phila- 
delphia Traction  Company,  Wilming- 
ton, Del.,  has  tendered  his  resignation 
to  take  effect  on  April  1.  On  that  date 
Mr.  Heindle  will  go  into  business  in 
Wilmington  as  an  engineer  and  con- 
tractor. He  has  been  connected  with 
the  company  since  1910. 

Mr.  Heindle  was  graduated  from 
Lehigh  University  in  1891  with  the 
degree  of  civil  engineer.  For  the  next 
three  years  he  was  employed  by  the 
Baltimore  City  Passenger  Railway  in 
the  construction  of  cable  and  overhead 
trolley  lines.  From  1894  to  1899  he 
was  engaged  in  the  construction  of 
lines  in  Washington,  D.  C.  In  1900  he 
became  associated  with  J.  G.  White  & 
Company,  Ltd.,  London,  Eng.,  on  engi- 
neering contracts  in  Great  Britain  and 
on  the  Continent. 

Returning  to  the  United  States  in 
1906  Mr.  Heindle  served  for  four  years 
as  supervising  and  electric  railway  en- 
gineer with  J.  G.  White  &  Company, 
Inc.,  New  York.  He  resigned  in  1910 
to  join  the  Wilmington  &  Philadelphia 
Traction  Company. 


Mr.  Hoover  Gets  First  Washing- 
ton Award 

Herbert  C.  Hoover  was  presented 
with  the  Washington  Award,  founded 
in  1916  by  John  W.  Alvord,  at  a  dinner 
in  his  honor  in  Chicago  on  Feb.  28. 
The  Western  Society  of  Engineers 
acted  as  spokesman  for  the  founder 
societies  and  Charles  F.  Loweth,  chair- 
man of  the  Washington  Award  Com- 
mission, made  the  presentation  speech. 
Onward  Bates  spoke  as  a  representa- 
tive of  the  American  Society  of  Civil 
Engineers,  James  Rowland  Bibbins  for 
the  American  Society  of  Mechanical 
Engineers,  Bion  J.  Arnold  for  the 
American  Institute  of  Electrical  En- 
gineers and  Charles  H.  MacDowell  for 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers. 

To  use  the  words  of  the  donor,  the 
award  is  for  presentation  annually  "to 
a  member  of  the  engineering  profes- 
sion who  has  accomplished  much  for 
the  world  about  him  in  vital,  impor- 
tant, far-reaching  ways,  and  whose 
services  in  general  have  been  note- 
worthy for  merit  in  promoting  the 
public  welfare." 

In  his  acceptance  address  Mr.  Hoover 
stated  that  he  could  not  accept  the 
award  except  as  a  way  of  doing  hom- 
age in  a  measure  to  the  1,000  engi- 
neers who  had  associated  themselves 
.  with  him  in  his  work.  His  address  dealt 
in  general  with  the  inter-relationship 
of  general  industries  and  food  produc- 
tion and  distribution. 


Charles  N.  Ryan,  secretary  and 
treasurer  of  the  Wilmington  &  Phila- 
delphia Traction  Company,  Wilmington, 
Del.,  has  resigned. 

E^gar  E.  Clark,  of  Iowa,  has  been 
elected     chairman    of    the     Interstate 


Commerce  Commission.  The  office  of 
chairman  is  occupied  in  rotation. 

Kenneth  P.  Allen  has  been  appointed 
assistant  equipment  engineer  of  the 
Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee,  Wis.  Mr.  Allen 
was  formerly  connected  with  the  engi- 
neering department  of  the  Firestone 
Tire  &  Rubber  Company. 

Charles  R.  Wright,  who  for  some 
time  past  has  been  connected  with  the 
Knoxville  Railway  &  Light  Company, 
Knoxville,  Tenn.,  has  resigned  to  ac- 
cept a  position  with  the  Acme  Electric 
Company,  which  does  electrical  con- 
tracting. 

P.  T.  Reilly,  superintendent  of  trans- 
portation of  the  Scranton  (Pa.)  Rail- 
way will  sever  his  connection  with  the 
company  on  April  1  to  accept  the  posi- 
tion of  general  superintendent  of  the 
Wilmington  &  Philadelphia  Traction 
Company,  Wilmington,  Del. 

William  E.  Dowdell  has  been  ap- 
pointed general  superintendent  of  the 
Portsmouth  Electric  Branch  of  the 
Boston  &  Maine  Railroad,  with  head- 
quarters at  Portsmouth,  N.  H.  Mr. 
Dowdell  was  formerly  assistant  general 
superintendent  of  the  line,  which  oper- 
ates, between  Portsmouth,  Rye  and 
North  Hampton. 

Rodney  Hitt,  who  was  associate  editor 
of  Electric  Railway  Journal  from 
1908  to  1912,  has  organized  the  firm 
of  Hitt,  Farwell  &  Park,  with  head- 
quarters at  37  Liberty  Street,  New 
York,  to  transact  a  general  investment 
business.  For  the  past  eight  years  Mr. 
Hitt  has  been  associated  with  White, 
Weld  &  Company,  bankers,  New  York. 

R.  A.  Leussler,  general  manager  of 
the  Omaha  &  Council  Bluffs  Street 
Railway,  Omaha,  Neb.,  was  elected 
second  vice-president  of  the  company 
at  the  annual  meeting  of  the  board  of 
directors.  Mr.  Leussler  will  continue 
to  perform  the  duties  of  general  man- 
ager. He  has  been  connected  with  the 
company  since  1906.  A  biography  and 
portrait  of  Mr.  Leussler  were  published 
in  the  Electric  Railway  Journal  at 
the  time  of  his  appointment  as  general 
manager  in   October,   1919. 

Archibald  Page,  general  manager  of 
the  Clyde  Valley  Electrical  Power  Com- 
pany, Scotland,  has  resigned.  Mr. 
Page  has  been  appointed  a  technical 
member  of  the  Commission  under  the 
Ministry  of  Transport  for  the  control 
of  the  electrical  supply  of  the  kingdom. 
In  last  week's  issue  it  was  erroneously 
stated  that  Mr.  Page  had  resigned  as 
general  manager  of  the  Glasgow  Corpo- 
ration Tramways  Department.  Mr. 
Page  has  at  no  time  been  connected 
with  the  latter  organization. 

William  B.  Skelton,  whose  election  as 
president  of  the  Androscoggin  &  Ken- 
nebec Railway,  Lewiston,  Me.,  was 
noted  in  the  ELECTRIC  Railway  Jour- 
nal for  Feb.  21,  was  born  in  Bowdoin, 
Me.,  in  1871.  He  was  graduated  from 
Bates  College  in  1892,  and  in  the  fol- 
lowing year  was  admitted  to  the  bar. 
In  addition  to  the  practice  of  law  in 
Lewiston  he  has  taken  an  active  part 


in  municipal  and  State  affairs,  serving 
as  Mayor  of  Lewiston  from  1903  to 
1905  and  as  Judge  Advocate  C^neral 
with  the  rank  of  Colonel  on  the  staff  of 
Governor  Cobb  from  1905  to  1909.  From 
1914  to  1919  he  served  on  the  State 
Public  Utilities  Commission.  Mr.  Skel- 
ton is  a  member  of  the  law  firm  of 
White,  Carter  &  Skelton,  Lewiston. 

W.  V.  Neal,  assistant  general  man- 
ager of  the  Monongahela  Valley  Trac-  , 
tion  Company,  Fairmont,  W.  Va.,  has 
tendered  his  resignation,  to  take  effect 
on  March  15.  Mr.  Neal  plans  to  enter 
the  provision  business  in  Clarksburg, 
W.  Va.  Before  joining  the  Mononga- 
hela Valley  Traction  Company  in  Jan- 
uary, 1919,  he  was  connected  with  the 
Trinidad  Electric  Transmission,  Rail- 
way &  Gas  Comany,  Trinidad,  Col.  For 
several  years  he  was  connected  with  the 
Stone  &  Webster  interests  with  head- 
quarters at  El  Paso,  Tex.  He  was 
at  one  time  an  employee  of  the  United 
States  Government  and  had  charge  of 
the  construction  of  a  number  of  engi- 
neering projects  in  the  Philippine 
Islands. 

Harry  C.  Stevenson,  formerly  auditor 
of  the  Elizabeth,  Plainfield  &  Central 
New  Jersey  Railway  and  later  assistant 
to  Edmund  W.  Wakelee,  vice-president 
of  the  Public  Service  Corporation,  has 
been  promoted  to  personal  representa- 
tive to  Thomas  N.  McCarter,  president 
of  the  latter  company.  Mr.  Stevenson 
began  his  business  career  in  May,  1897, 
as  secretary  to  Thomas  N.  Barr,  then 
president  of  the  Worcester  (Mass.) 
Consolidated  Street  Railway.  In  1901 
Mr.  Barr  became  the  president  of  the 
Elizabeth,  Plainfield  &  Central  New 
Jersey  Railway  at  the  same  time  Mr. 
Stevenson  was  made  auditor.  Mr.  Stev- 
enson entered  the  Public  Service  Cor- 
poration when  that  organization  was 
formed  in  1903.  In  1907  he  was  made 
assistant  secretary  to  the  Public  Serv- 
ice and  its  underlying  companies,  be- 
coming assistant  with  Mr.  Wakelee  in 
April,  1917.  Mr.  Stevenson  will  be 
assigned  to  the  southern  division  which 
embraces  Camden  and  the  territory  as 
far  north  as  Trenton. 


R.  L.  Cadwell,  construction  engineer 
of  Georgia  Railway  &  Power  Company, 
Atlanta,  Ga.,  died  recently  at  his  home 
in  Tallulah  Falls,  Ga. 
.  A.  H.  Rogers,  president  of  the  South- 
west Missouri  Railroad,  Webb  City, 
Mo.,  died  on  March  6  in  Los  Angeles, 
Cal.  Mr.  Rogers  was  president  of  the 
Globe  Publishing  Company,  Joplin,  Mo. 

H.  M.  Davis,  manager  of  the  adver- 
tising department  of  the  Sprague  Elec- 
tric Works  of  the  General  Electric 
Company,  died  at  his  home  in  Brook- 
lyn on  Feb.  9.  He  had  been  connected 
with  the  Sprague  Company  since 
December,  1899. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Heavy  Ordering  of  Electrical 
Sheets 

Full  Capacity  Booked  by  Mills  for  First 

and  Second  Quarters — Higher  Prices 

Expected  For  Third  Quarter 

Steel  mills  are  entirely  booked  up  on 
electrical  sheet  through  the  first  half  of 
the  year.  Where  books  were  opened  in 
November  for  the  first  half,  the  mills 
concerned  had  no  difficulty  in  taking 
care  of  their  capacity  in  a  very  short 
time.  Where  booking  by  the  quarter  is 
practiced,  second-quarter  capacity  was 
contracted  for  in  almost  no  time  a  few 
weeks  ago,  and  in  some  districts  a  good 
part  of  it  was  done  over  the  telephone. 

Realizing  that  the  demand  was  far 
ahead  of  the  supply,  the  mills  and  their 
agents  writing  up  second-quarter  busi- 
ness first  took  care  of  their  regular 
trade  of  long  standing;  and  even  these 
customers  were  not  always  able  to  se- 
cure sufficient  sheets  to  supply  their 
needs.  District  agents  had  only  their 
allotment  of  mill  capacity,  and  this  in 
turn  had  to  be  allotted  further.  New 
customers  and  new  manufacturers  in 
the  field  were  hard  put  to  it  to  obtain 
material,  but  apparently  jobbers  held 
sufficient  of  the  electrical  sheets  to  sup- 
ply part  of  their  needs  anyway. 

During  the  first  quarter  some  cus- 
tomers bought  heavily,  really  more  than 
they  would  consume  in  that  period,  but 
they  were  a  little  ahead  of  the  game 
when  second  quarter  was  allotted. 
Consequently  some  mills  had  small 
•mounts  extra  that  they  could  hand  out, 
•nd  these  were  eagerly  snapped  up  by 
other  than  regular  customers.  In  one 
case  in  point,  where  the  mill  agent 
offered  one  of  these  small  lots  to  a 
rather  new  customer,  the  latter  was  in 
no  hurry  to  take  it.  Two  weeks  later, 
when  he  wrote  in  for  it  he  was  much 
upset  to  learn  that  it  had  been  gobbled 
up  by  another  firm.  That  is  merely 
one  instance  in  which  the  nature  of  the 
market  is  shown.  Electrical  sheets  are 
not  now  being  sold  over  the  counter  at 
the  buyer's  will. 

Books  for  the  second  half  year  or  for 
the  third  quarter  are  not  yet  open. 
Mills  expect  Just  as  large  a  demand  as 
that  experienced  over  the  first  half 
year.  Slightly  better  capacity  will  be 
available,  it  is  reported.  A  loosening 
up  of  the  labor  market  would  place  the 
industry  on  a  still  better  basis.  It  is 
expected  that  orders  may  be  placed 
alonr  toward  the  end  of  April  or  early 
in  May  when  the  books  will  be  open. 
Prices  for  the  second  half  year  will 
probably  be  higher  than  those  quoted 
for  the  first  half,  while  those  for  the 
third  quarter  are  hardly  expected  to 
show  much  advance  over  those  of  the 
quarter. 


The  foreign  demand  for  sheets  is 
heavy,  but  there  is  extremely  little  ca- 
pacity set  aside  to  serve  it.  In  some 
cases  there  has  been  no  allotment  what- 
ever set  aside  for  this  market.  Actual 
orders  are  on  hand  for  a  considerable 
tonnage  from  European  countries,  but 
the  mills  have  been  unable  to  fill  them 
and  care  for  their  regular  domestic 
trade  too.  In  some  quarters  this  policy 
has  been  questioned  because  the  good 


will  which  might  be  built  up  at  this 
time  might  be  very  acceptable  when  the 
demand  for  sheets  shall  have  decreased 
in  the  domestic  market  and  a  foreign 
outlet  for  an  excess  mill  capacity  be 
sought. 

It  has  been  contended  in  some  quar- 
ters that  small  tonnages  would  mate- 
rially help  the  foreign  situation  now 
and  undoubtedly  help  the  domestic  mill 
in  the  future. 


Rolling  Stock  Purchases  Break  Records 

More  Than  1  3  as  Many  Cars  as  Were  Bought  During;  the  Whole  of 

1919  for  City  Service  Have  Been  Ordered  in  January 

and  February,  1920 


Safety  car  purchasest  during  January 
and  February  have  broken  all  records, 
t'or  the  first  two  months  alone,  as  far 
as  is  known,  545  of  these  quicker-head- 
way, minimum-energy-demanding  safe- 
ties have  been  ordered  from  the  dif- 
ferent   carbuilders,    although    late    re- 


TAHI.K      1— SAKKTY      CARS      ORDEUKD 
Dl-RINO     JAN.     *     FBR.     1920 

.V>'ic  England  Statea 

Blddeford  A  Shco  R.K 2 

Boston  Elevated  Ry SI 

•  •oncord    (N.    H.)    St.    Ry 4 

»7 

Middle    Atlantic  Btalti 

Hniplrc  State  Ry.  Corp « 

ItcaillnK  Traimlt   A   L,t.   Co 12 

Siilem    A    JN-nnasrove     t 

Tri-nton,    Briatol  A    Philadelphia   Ry..  • 

Trenton  A  Mercvr  Co.  Traction 40 

I'nited  Rya  A  Electric  Co tl 

Weiitcheater  St  Ry • 

10« 
Southern  State* 

Baton  RouKv  HHectrtc  Ry t 

lllrtnlnKliuin    Ry.    lA.   A  Pr.   Co 10 

<'i>lumhua    (Oa.)    H.R. » 

Mobile  I.,t  A  R.R  10 

Mononsahela  Valley  Traction   t 

Tampn    ( Fla.)    Electric  Ry. .  a » 

61 

Katt   Central  Btalea 

Hodenpyl    Hardy   A   Co lid 

Ualeaburr  Ry.,  Lt  A  Pr SO 

Indiana   Ry.   A  L.t   Co.    ...  10 

Decatur    Ry.    A    L.I.    Co.    .  C 

Pekin  (HI.)  Municipal  Ry. S 

I'eoria     Ry 10 

I'rbana  A  Champalm  I^ ( 

"Til 

Wmt  Centrat  Btatet 

Kl    fnmn    Electric    Ry 10 

iralventon    Elertrlp   Ry »....  It 

•  :ran<l   KnrkK   ( .V.   D. )  8t   Ry ( 

I.lnciln    Trwrtlon    Co IS 

Northern     Te«a«     Traction     SB 

Teoplea  Oan  *    Kler  .    BurllnKton.   la. .  < 

Topeka    Ry.  • 

Jleekir  Mnanlain  and  Paci/lo  Ooa»t  Blat^a 

■verett  Ry..  1^  A  Pr 1 

I4M    AniTNea    Ry 4K 

San  Prmndaco-Oakland  Ten* 15 

Taooina   Ry.   A  Pr I 

"~n 

Total  eompantea  placing  orders   41 

Total   eafetr   cars   Ofder«<  l>4S 


turns  may  swell  the  total  to  more  than 
600.  The  former  number  is  equivalent 
to  more  than  25  per  cent  of  all  cars 
ordered  during  the  past  year  for  city 
service. 

With  the  181  double-truck  motor  cars 
and  trailers  added,  which  have  been 
placed  during  January  and  February, 
as  shown  in  Table  II,  rolling  stock 
purchases  amounting  to  726  cars  for 
the  two  months  are  equivalent  to  more 
than  331  per  cent  of  the  total  number 
of  cars  ordered  during  1919  for  city 
service.  This  number  is  126  cars 
greater  than  the  conservative  estimate 
of  the  Electric  Railway  Journal 
made  early  in  the  year  for  cars  to  be 
purcha.sed  during  the  first  two  months. 
Also  reference  to  this  table  shows  the 
decided  trend  toward  the  use  of  safety 
cars.  The  total  of  double-truck  motor 
cars  and  trailers,  however,  does  not  in- 
clude electrified  steam  roads,  hence  the 
ceventy  cars  ordered  by  the  Long  Is- 
land Railroad  for  its  electric  division 
are  not  included. 

Table  I  gives  the  list  of  railways 
ordering  safety  cars  and  is  but  a 
slight  indication  of  what  may  be  ex- 
pected later.  Five  large  city  railways 
are  reported  to  hold  options  for  a  total 
of  more  than  400  safeties  and  the 
greater  number  of  these  are  expected  to 
be  placed  during  the  next  sixty  days. 

With  the  railways  all  over  the  United 
States  in  both  large  and  small  cities 
ordering  safeties  at  a  rate  of  between 
n,000  and  4,000  cars  a  year,  manufac- 
turers are  actively  planning  production 
on  a  large  scale  to  meet  the  demand 
which  is  everjrwhere  apparent.  The 
rush  for  sheets,  plates  and  shapes,  con- 
trol, air  brake  equipment,  door  and 
step  control  equipment,  motors,  etc., 
has  been  so  strong  that  manufacturers 
of  the  different  products  are  swamped 
and  already  long  deliveries  are  being 
quoted,  which  may  make  it  physically 
impossible  for  the  carbuilders  to  turn 
out   the  increAsingly  large  number  of 
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safety  cars  that  will  be  required  by 
the  railways. 

The  St.  Louis  Car  Company,  since 
the  completion  of  its  many  war  con- 
tracts, has  made  necessary  changes  in 
the  arrangement  of  its  plant  to  turn 
out  safety  cars  on  a  large  scale.  For 
the  present  shop  facilities  have  been 
arranged  for  the  production  of  five 
safety  cars  per  working  day.  Deliver- 
ies by  this  company,  which  are  thought 

T.\BLE    II — COMPARISON    OF    NEW 

ROLLING    STOCK    FOR    CITY 

SERVICE 

Jan.- 

Feb. 

1916       Itn     1918      1919     1920 

Safety  cars    187     280      644   1.383  545 

Double  truck 
motors  c  3.  p  s 
and   trailers...  2, 859   1,718   1,198       746   181 

to  be  very  good,  will  be  announced  at 
a  later  date.  The  company  also  con- 
templates selling  its  safety  cars,  which 
are  of  the  standard  type,  direct  to  the 
railways. 

The  Osgood-Bradley  Car  Company 
is  preparing  its  shops  for  quantity 
production.  It  is  reported  that  the 
company  is  now  building  300  safety 
cars  for  stock  purposes  although  it  is 
■  known  that  perhaps  100  of  these  have 
already  been  spoken  for. 

Prospects  for  a  heavy  volume  of 
business  in  all  kinds  of  equipment  ac- 
cessories and  supplies  used  in  the  man- 
ufacture of  both  safety  ears  and  double 
truck  cars  never  were  brighter  and 
manufacturers  and  railway  supply  men 
are  now  openly  enthusiastic  about  the 
prospects  for  the  coming  months. 


New  Officers  of  Galena  Signal  Oil 

At  the  annual  meeting  on  Feb.  24  of 
the  Galena-Signal  Oil  Company,  Frank- 
lin, Pa.,  a  stockholders'  advisory  com- 
mittee was  created  consisting  of  J.  S. 
Cullinan,  John  B.  Dennis  and  Frederick 
Strauss,  and  several  changes  made  in 
officers  and  directors.  Lauren  J.  Drake 
was  elected  president  to  succeed  J.  S. 
Cullinan  who  becomes  a  member  of  the 
new  committee.  W.  A.  Trubee,  who 
was  district  manager  at  New  York, 
and  W.  F.  Walsh,  who  was  district 
manager  at  Chicago,  become  vice- 
presidents.  L.  F.  Jordan  remains  as 
vice-president  at  New  York  and  F.  E. 
Linahen  as  vice-president  at  Franklin. 
F.  French  Miller  was  elected  secretary- 
treasurer  at  Franklin,  L.  W.  Stull  as 
assistant  secretary  and  assistant  treas- 
urer at  Franklin  and  C.  W.  Hochette 
as  assistant  secretary  and  assistant 
treasurer  at  New  York. 

The  directors  re-elected  are:  L.  J. 
Drake,  L.  F.  Jordan,  J.  French  Miller 
and  E.  V.  Sedgwick.  In  addition,  F. 
E.  Linahen,  W.  A.  Trubee  and  H.  S. 
Skinner  were  added  to  the  board. 

Lauren  J.  Drake,  the  new  president 
of  the  company,  was  born  at  Keokuk, 
Iowa,  on  Aug.  27,  1880.  He  was  edu- 
cated in  the  public  schools  of  Omaha, 
Neb.,  and  Chicago,  111.,  and  in  1899  was 
graduated  from  the  Shattuck  Military 
School,  Faribault,  Minn.  He  then  en- 
tered the  oil  business  and  in  1905  he 
joined  the  Galena-Signal  Oil  Company 
and  was  a  representative  of  that  com- 


pany in  the  Middle  West.  In  1916 
he  was  transferred  to  the  com- 
pany's executive  offices  in  New  York 
to  become  vice-president  and  director  of 
the  company.  As  president,  Mr.  Drake 
will  have  his  headquarters  in  New 
York. 

W.  A.  Trubee,  who  has  been  elected 
a  vice-president  and  director  with 
headquarters  at  New  York,  was  born 
in  Bridgeport,  Conn.,  on  March  22, 
1867.  He  attended  a  private  school  in 
Bridgeport  and  later  the  Greylock  In- 
stitute at  South  Williamson,  Mass. 
During  February,  1898,  he  entered  the 
service  of  Galena-Signal  Oil  Company 
as  sales  representative  at  Bridgeport, 
Conn.  In  May,  1912,  he  was  trans- 
ferred to  New  York  office  and  in  March, 
1919,  he  was  appointed  district  man- 
ager at  New  York,  which  position  he 
held  until  his  recent  election  as  vice- 
president  and  director  of  the  company. 


National  Federation  Construction 
Industries  to  Meet 

The  first  annual  meeting  of  the  Na- 
tional Federation  of  Construction  In- 
dustries will  be  held  at  the  Hotel  Sher- 
man, Chicago,  March  24-25.  The  chief 
business  of  the  meeting  will  be  consid- 
eration of  several  important  proposed 
changes  in  the  by-laws  of  the  organ- 
ization. Through  changes  in  the  by- 
laws, it  is  proposed  to  increase  the 
number  of  vice-presidents,  create  an 
advisory  board,  provide  for  a  staff 
council  and  take  measures  to  develop 
district  organization. 


Rolling  Stock 


Boston  Elevated  Buys  Seventy 
Large  Cars 

The  Boston  Elevated  Railway,  which 
was  mentioned  in  the  Feb.  7  issue  of  the 
Electric  Railway  Journal  as  being 
in  the  market  for  100  cars,  has  now 
placed  orders  for  this  number  of  cars 
with  three  different  car  builders.  As 
previously  announced,  thirty  safety 
cars  were  placed  with  the  J.  G.  Brill 
Company. 

Forty  cars  for  use  on  the  elevated 
line,  similar  to  those  now  in  use,  have 
just  been  ordered  from  the  Pressed 
Steel  Car  Company.  In  addition  an 
order  has  been  placed  with  the  Laconia 
Car  Company  for  thirty  standard  cen- 
ter-entrance double-truck  surface  cars 
equipped  for  train  operation. 


Westchester  Street  Railway,  White 
Plains,  N.  Y.,  noted  in  the  Jan.  3rd 
issue  of  the  Electric  Railway  Jour- 
nal as  being  in  the  market  for  safety 
cars,  has  placed  an  order  with  the 
Osgood-Bradley  Car  Company  for  six 
safety  cars. 

New  York  &  Stamford  Railway,  Port 
Chester,  N.  Y.,  noted  in  the  Jan.  3rd 

issue  of  the  ELECTRIC  RAILWAY  JOUR- 
NAL as  being  in  the  market  for  safety 
cars,  has  placed  )an  order  with  the 
Osgood-Bradley  Car  Company  for  seven 
safety  cars. 


Boston     (Mass.)    Elevated    Railway, 

noted  in  Feb.  7th  issue  as  having  placed 
an  order  for  thirty  Birney  safety  cars, 
has  specified  the  following  details. 

Number    of   cars so 

Builder J.   G.   Brill   Company 

Type    Safety 

Seating   capacity 32 

Lengtii  over  all 28  ft.       J  in. 

Truck    wlieelbase 8  ft.    0    in. 

Widtli  over  all 7  ft.  lOJ  in 

Interior  trim    Bronze 

Headlining None 

Air  brakes G.  B.    (CP-27  compressor) 

Ajcles.. Hammered  steel,  3  in.  x  6  in.  journal 

Couplers    Pocket  in  bumper 

Fixtures    Curtain  supply 

Curiam    material     Pantasote 

Designation  signs   Hunter  illuminated 

Door  operating  mechanism    Brill 

Fare  boxes   International  hand 

Fenders  or  wheelguards    H    B 

Heaters    12   Cutler-Hammer  panel 

Headlights     .  . .  .Crouse-Hinds    incandescent 

Journal    bearings    Friction 

Motors    G.    E.    264 

Motors    Inside  hung 

Sanders    Ohio  Brass,  air 

Seats J.   G.  Brill 

Seating  material Wood — J.  G.  Brill 

Trolley    catchers    retrievers 

„     Ohio  Brass  &  Keystone 

Trucks    Brill  special  79-E-l 

Ventilators S-Brill  exhaust 

Wheels   26  in.  diameter  steel 

.Special    devices    

Railway  Utility  heat  regulators 


Reading  Transit  &  Light  Company, 
Reading,  Pa.,  noted  in  the  Feb.  28  issue 
of  the  Electric  Railway  Journal  as 
having  placed  an  order  for  twelve 
safety  cars  with  the  Osgood-Bradley 
Car  Company,  has  specified  the  follow- 
ing details: 

Number  of  cars  ordered 12 

Date  of  order Feb.  ■5,'i920 

Delivery   In  six  weeks 

Builder    ....  Osgood   Bradley   Car  Company 

Type    Semi-convertible  safety 

Seating  capacity    32 

Weight,    total    16.000    lb. 

Length  over  all    27  ft.  91  in. 

Truck  wheelbase   8  ft.  0    In 

Width  over  all 7  ft  9  A  in 

He'sht    10  ft.  3  Mn. 

Body    Semi-steel 

Interior   trim    Birch 

Koof      .    Arch 

Air   brakes    g.    B. 

.\rmature   bearings Roller 

Axles   A.  E.  R.  A.  No.  B-2 

Signals    Consolidated   car   heating 

Control    K-10 

Designation    signs Hunter 

Fare    boxes    Johnson 

Hand  brakes   Brake  shafts 

Heaters    Gold    double-coil 

Headlights    Golden    Glow    SM-95 

Journal    bearings     Roller 

Lightning  arresters Garton  Daniels 

Motors    Two  No.   264   G.   E. 

Motors    Inside  hung 

Paint,   varnish   or   enamel Both 

Registers    International 

Sanders    Air   operated 

Seats   Osgood  $radley 

Seating    material    Slat    type 

Trolley  catchers  or  retrievers.  .Earll  No.  10 

Trucks    Osgood  Bradley  type  25-96 

Wheels    Griffin   FCS 


Recent  Incorporations 


Wichita  Fall,  Tex. — An  electric  rail- 
way from  Wichita  Falls  to  Burkbumett 
and  thence  to  Wagoner  City,  is  pro- 
posed. Representitives  of  eastern 
capitalists  have  been  in  Wichita  Falls 
looking  over  the  territory  which  would 
be  served  by  the  road.  The  line  would 
be  seventeen  miles  in  length. 

Houston,  Richmond  &  San  Antonio 
Traction  Company,  Houston,  Tex. — The 
name  of  the  Houston,  Richmond  & 
Western  Traction  Company,  which 
plans  to  build  an  electric  line  from 
Houston  to  San  Antonio,  has  been 
changed  to  the  Houston,  Richmond  & 
San  Antonio  Traction  Company.    Work: 
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on  the  road  will  be^n  shortly.  H.  A. 
Halverton  of  Houston  is  president  of 
the  company. 

Spirit  Lake  Railway  &  Power  Com- 
pany, Vancouver,  Wash. — Articles  of 
incorporation  were  filed  on  Feb.  26  by 
t'he  Spirit  Lake  Railway  &  Power  com- 
pany with  a  capitalization  of  $350,000. 
The  company  is  incorporated  to  operate 
railways,  steamboats  on  the  Columbia 
River,  power  plant,  generate  power, 
deal  in  real  estate,  maintain  telephone 
and  telegraph  lines,  etc.  The  stock  is 
$1  per  share.  The  trustees  are:  Dr. 
Joseph  Roane,  C.  C.  Brown  and  James 
E.  Rice,  all  of  Vancouver. 


Trade  Notes 


Track  and  Roadway 


Macon  RaUway  &  Light  Company, 
Macon,  Ga.  —  The  Georgia  Railroad 
Commission  has  refused  to  allow  the 
Macon  Railway  &  Light  Company  to 
discontinue  service  on  its  Rivoli  ex- 
tension. The  company  had  asked  per- 
mission to  take  up  the  tracks. 

Faducah  (Ky.)  Railway.— The  Padu- 
cah  Railway  and  the  Paducah  Electric 
Company  plan  to  make  improvements 
m  their  facilities  at  a  total  cost  of 
1260,000.  The  city's  car  lines  will  be 
largely  reconstructed.  The  cost  of  im- 
provements to  the  power  and  light 
plant  will  amount  to  $175,000. 

Boston  (Maaa.)  Elevated  Railway. — 
The  Boston  Elevated  Railway  will 
make  improvementa  to  its  line  at 
Watertown    Square. 

Kannas  City  (Mo.)  Railways.— The 
Kansas  City  Railways  has  begun  work 
on  a  line  in  Eighteenth  Street  from 
Central  Avenue  to  Kansas  Avenue, 
Kansas  City,  Kan. 

Cincinnati  (Ohio)  Traction  Company. 
— The  Cincinnati  Traction  Company 
haa  opened  negotiations  with  a  number 
of  Norwood  manufacturers  looking  to 
the  extension  of  the  Edwards  Road  line 
to  connect  with  the  South  .\orwood 
line. 


Power  Houses,  Shops 
and  Buildings 


.Sacramento  Northern  Railroad.  Sac- 
ramento, Cal.  —  This  company  has 
opened  a  new  passenger  and  freight 
station  at  Maryoville,  Cal. 

Fitchburgh  A  I^eominster  Street  Rail- 
way, Fitchburg,  Maas. — The  carhouae 
of  the  Pitchburg  A  L«ominster  Street 
Railway  with  two  can  containing  tools 
and  other  equipment,  was  destroyed  by 
Are  on  March  S.  The  loss  amounU  to 
$76,000. 

Manchester  (N.  H.)  Street  Railway. 
—A  carhouse  of  the  Mancbestsr  Street 
Railway  was  damaged  by  fire  recently. 

Northwestom  Ohio  Railway  *  Power 

C< Toledo.   Ohio.  —  This   com- 

t>'  uiMler  construction  a   trans- 

mission line  from  Cartis,  along  the 
shore  of  Lake  Erie  to  Ryan  a  disUncc 
of  twelv*  raOsc 


Rhode  Island  Glass  Company,  of  the 
General  Electric  Company,  has  begun 
work  on  an  addition  to  its  plant  at 
Central  Falls,  R.  I.  The  new  building 
will  be  about  50  ft.  x  96  ft.  and  will  be 
three  stories  high. 

Van  Dorn  Electric  Tool  Company, 
Cleveland,  Ohio,  is  building  a  four- 
story  addition  of  30,000  sq.ft.  of  floor 
space  for  the  manufacture  of  portable 
electric  drills,  reamers  and  grinders. 

.\.  S.  Winter,  formerly  connected  as 
advertising  and  sales  manager  for  the 
William  Powell  Company,  has  joined 
the  sales  force  of  the  Fairbanks  Com- 
pany, of  Pittsburgh,  Pa.,  and  will 
represent  them  in  southern  Ohio. 

Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh.  Pa., 
announces  that  J.  G.  Miles,  head  of  the 
insulation  section,  has  been  transferred 
to  the  Seattle  district  office  as  manager 
of  the  supply  department. 

National  Exposition  of  American 
Manufacturers,  which  was  to  have  been 
held  in  April,  1920,  at  Buenos  Aires, 
Argentine  Republic,  has  been  postponed 
until  November,  1920,  to  allow  more 
time  for  adequate  preparations  and 
shipments  from  other  parts  of  North 
and  South  America. 

Johnson  Fare  Box  Company,  Chicago, 
III.,  has  received_an  order  for  110  regis- 
tering fare  boxes  and  for  metal  tickets 
to  be  sold  four  for  25  cents  from  the 
Nashville  Railway  &  Light  Company. 
These  are  in  addition  to  the  fifty  boxes 
v/hich  the  company  now  has  in  use. 

American  Engineering  Association 
will  hold  its  21st  annual  convention  in 
Chicago  on  March  16  to  18.  Except 
for  the  annual  dinner  on  the  17th  the 
time  will  be  occupied  entirely  with  con- 
sideration of  the  numerous  committee 
reports.  The  usual  exhibition  of  rail- 
way 'appliances  and  machinery  will  be 
at  the  Coliseum,  March  16  to  18. 

F.  M.  Nourse  has  joined  the  Charles 
L.  Benjamin  organization  at  Chicago. 
Mr.  Nourse  has  been  an  engineer  in 
the  advertising  department  of  the 
Cutler-Hammer  Manufacturing  Com- 
pany, at  Milwaukee,  Wis.,  for  the  past 
two  years  and  prior  to  that  was  asso- 
ciated with  the  Wisconsin  Power,  Light 
&  Heat  0>mpany,  at  Portage,  Wis. 

Lapp  Insulator  Company,  Le  Roy, 
N.  Y.,  announces  that  it  is  proceeding 
immediately  to  the  erection  of  an  addi- 
tional factory  and  the  installation  of 
considerable  new  machinery  to  increase 
its  capacity  60  per  cent  within  the  next 
five  months.  The  capital  is  also  being 
increased  from  $150,000  to  $500,000  to 
take  care  of  rapidly  increasing  business. 
Century  Electric  Company,  St.  Loais. 
Mo.,  is  proceeding  to  Increase  Its  manu- 
facturing facilities  about  60  per  cent  by 
the  erection  of  a  180-ft.  x  106-ft.  six- 
story  factory  building  near  the  present 
plant.  The  company  has  purchased 
sufficient  ground  to  provide  for  the 
growth  of  its  business  for  some  years 
to  come.     The  prosont  addition   is  to 


permit  expansion  in  the  lines  of  alter- 
nating-current motors. 

Westinghou.se  Air  Etrake  Company, 
Pittsburgh,  Pa.,  Catalog  unit  No.  2021 
describing  its  standardized  UC  brake 
equipment  for  steam  road  passenger 
trains,  and  which,  with  simple  electric 
attachments,  is  claimed  to  comprise  the 
highest  development  of  electro-pneu- 
matic train  brake  for  both  electric  and 
steam  road  passenger  trains.  The 
pamphlet  is  well  prepared  both  as  to 
text  matter  and  illustrations. 

Green  Fuel  Economizer  (Company, 
Beacon,  N.  Y.,  announces  the  open- 
ing of  an  office  at  1006  Finance 
Building,  Philadelphia.  The  office  will 
be  in  charge  of  W.  F.  Wurster,  assisted 
by  G.  E.  Kille.  The  company  was  for- 
merly represented  in  this  territory  by 
the  Baker-Dunbar-Allen  Company.  Mr. 
Wurster  has  been  doing  engineering  and 
sales  department  work  with  the  Green 
Fuel  Economizer  Company  for  the  last 
six  years. 

Martindale  Electric  Company,  11,737 
Detroit  Avenue,  Cleveland,  Ohio,  is  the 
new  name  of  what  was  formerly  The 
Handy  Supply  &  Manufacturing  Com- 
pany, the  change  dating  from  Jan.  1. 
E.  H.  Martindale  is  president  and  gen- 
eral man&ger  and  only  recently  re- 
signed as  sales  engineer  of  the  National 
Carbon  Company  to  become  president 
of  The  Handy  Supply  &  Manufacturing 
Company.  Mr.  Martindale  is  a  gradu- 
ate of  Case  School  of  .\pplied  Science, 
class  of  1908,  a  member  of  the  board  of 
directors  of  the  American  Institute  of 
Electrical  Engineers  and  spent  a  year 
in  France  as  captain  in  an  engineering 
regiment.  In  addition  to  its  business  in 
commutator  stones,  commutator  slot- 
ting files  and  insulating  varnishes,  the 
Martindale  Electric  Company  will  act 
as  exclusive  agent  for  Volk  refillable 
fuses,  Marble-Card  direct-current  mo- 
tors and  generators,  St.  Louis  Elec- 
trical Works  alternating-current  mo- 
tors as  well  as  distributing  products  of 
the   Efficiency   Electric   Company. 


New  Advertising  Literature 


Breeze  Manufacturing  Company.New- 
ark,  N.  J.:  A  folder  giving  the  many 
us«s  of  "Fle-x-met,"  a  flexible  metallic 
tubing. 

Magnolia  Metal  Company,  New  York, 
N.  Y.:  A  twenty-four-page  booklet 
"New  Truths  and  Old  Fallacies"  con- 
taining instructive  information  con- 
cerning babbitt  metals. 

Laclcde-Christy.  St.  Ix>uifl.  Mo.:  A 
forty-two-page  bulletin,  "Boiler  Ca- 
pacities with  Chain  Grates,"  showing 
the  importance  of  fuel-bed  temperatures 
in  increasing  the  maximum  capacity 
attainable. 

Weltman-Seavrr- Morgan  Company, 
CleveUnd.  Ohio.:  Bulletin  49.  81  x  11 
in.;  illustrated.  Description  of  this 
company's  open-top  railroad  car 
dumper,  showing  some  installations 
with  working  drawings  of  devico. 
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Fort  Wayne  Safety  Cars 

equipped  with 

Peacock  Staffless  Brakes 


'The   Peacock   Staffless.' 


In  order  to  handle  crowds  with- 
out delay  it  is  important  to  have 
the  maximum  amount  of  platform 
space  on  safety  cars. 

Peacock  Staffless  Brakes  occupy 
one-half  the  space,  weigh  no  more 
and  give  three  times  the  power  of 
the  ordinary  hand  brake. 

These  are  the  reasons  why  the 
Fort  Wayne  and  Northern  Indiana 
Traction  Company  specified  the 
Peacock  Staffless  Brake  for  their 
latest  Safety  Cars  (40  in  number) 
which  are  now  in  operation. 

To  insure  safe  braking  at  all 
times  and  on  all  cars  call  for 
Peacock  Brakes  in  your  new 
specifications. 

**The  Brake  Book"  is  yours  on  request. 


National  Brake  Company 

Buffalo,  N.  Y. 
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forb,  Bacon  d  E)avl8, 

Bngtneecs. 


New  Orleans 


lis  BROADWAY 

NEW  YORK  San  Francisco 


A 

STONE  &  WEBSTER 

Indaatrisl  Plants  and  BuildiiiK^  Stiam  Power  Stations.  Water 
Power  Developments.  Subalations.  Gas  Plants.  Transmlasion 
Line*.  Electric  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION.  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,   LIGHT  and  POWER  PROPERTIES 
CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

CNGINCERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

10S  South  La  Sail*  Stmt 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCimil  POLYTKCHNIC   INSTITtTrC 

WORCESTER.   MAaSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

iBtorporatad 

Design  —  Construct  —  Finance  —  Managm 
UTILITIES  INDUSnUALS 

•I    BraMlwajr,    N«w   Yarli 

PMibwifa  Chrckad 


C.  E.  SMITH  A  CO. 

CsmMii  tttlinn 
l-n  MtotT  lMUl|l  IIH.,  SL  U*,  Ms 
III!  IkHH  llti..  CHU(t 
■4  Iht  IMrt  IMM(t.  Ktiui  CIt; 


InTMUfaUona  R«porta.  ApvraUaia.  Bxpart  TwtlBoar.  Bridn 
•tovrtar*!  Wjrk  Rallwar  ProMsii,  BlMtrUoaUoa.  Orad*  Otm 
■Dmlnstlon.    roundallona.    Hlchvara.    Docks.    Watar   •mDDir     ■ 


Toundatl'       . _, 

^lood  Protection.  Dralaaao  aad 

Arekltaet' 


Hlchvan    Docks.    Watair   amppij.    Bl 

Ml  Haaltattoti.  Powsr  Plaala.  IlaTal 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 
New  York  TiCDini 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers    -  Contractors 

43  Exchange  Place                                                 New  York 

JOHN  A.  BEELER 

OPERATING  AND   RATE   INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  •  CONSTRUCTION  •  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE..  NEW  YORK 


WOODMANSEE  &  DAVIDSON 
engineering  CO. 


ENGINEERS 


MILWAUKEE 

FIrtt  NatlMtal 

■••rfiBMg. 


CHICAGO 

714  Continental   A   Commerolal 
National   Bank   Bldg. 


ENGELHARDT  W.  HOLST 
Engineer 

Rtporti,  Appraitah,  Keorganitali»n» 
683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Trantmittion 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  Traffic  and  Reorganization 
Investigation* 

Fort   Wayne,    Indiana 

REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEEKS 

I'atualtoni  RtportJ  litvfilifatioHi 

Dfti(ni  ConrlTtielinn     ,\fana[fmfnl 

60  BROADWAY,  NEW  YORK 


CLEVELAND,  OHIO 

lltunlnatlna  Dkll 


YOUNGSTOWN.  OHIO 

MalX'alns  llank  Ilklf . 


The  Most  Sttcoessfal  Men  in  the  Electric  Railway  In- 
duitry  read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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Carnegie  Steel  Wheels 

give  the  most  satisfactory  service  over  the  longest  period  of  time, 
meaning  ultimate  economy  in  expenditure. 

They  are  backed  up  by  a  record  of  achievement.  No  matter  where 
they  may  be  in  use,  steam  railroad,  electric  railway  or  industrial 
service,  they  make  good.  A  wheel  sold  to  the  Bessemer  &  Lake 
Erie  R.  R.  had  a  recoiil  of  155,803  miles,  turned  once.  A  33-in. 
street  car  wheel  used  by  the  Boston  Elevated  Railway  Company 
attained  151,355  miles,  not  turned.  A  33-in.  freight  car  wheel  sold 
to  the  Berwind-White  Coal  Mining  Company  ran  171,280  miles,  not 
turned.  Records  like  these,  and  many,  many  others,  make  Carnegie 
Steel  Wheels  a  real  investment. 

Our  engineers  would  be  glad  to  confer  with  you  on  any  problem,  be 
it  track  or  rolling  stock.  This  company  is  well  equipped  to  take 
care  of  your  needs.    We  invite  your  inquiries. 


e 


Carnegie  Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburgh,  Pa. 


WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineers — Contractors 
220  Broadway,  New  York  City 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing. 

80th  Street  and   East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co.    SHul'DApHiTpr 


POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


GAS  WORKS 
ELECTRIC  RAILWAYS 


KELLY,  COOKE  &  COMPANY 

Engineers 


149   BROADWAY 
NEW  YORK 


424  CHESTNUT  STREET 
PHILADELPHIA 


THE  P.  EDW.  WISH   SERVICE 

Suite  1710  DETECTIVES  Suite  1102 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bldg.,  Boston 


When   wr{tlns  the  advertiser  for  Information   or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


J.  L.  JACOBS  &  COMPANY 

Engineerm — Statiatiant 

Investigations — Reports — Expert    Testimony 

Management,   Organization   and   Cost   Control 

Industrial   Relations   Problems — Statistical   Analyses 

Monadnock  Building,  Chicago 
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^9  everyday  business  errors 

1.  Neflectiof  (o  (el  receipts  when 
billf  are  paid  io  cash. 

2.  Ncllectinf  to  keep  receipts  wher* 
they  can  be  located. 

3.  Ne|JectiD(  to  cbcok  op  items  ia 
current  bills. 

4.  Inability  to  keep  checkbook  baK 
anced. 

5.  Too  easy  optimisn  in  starting  credit 
accounts. 

6.  Careless  handlinf  oi  valuable  busi- 
ness papers. 

7.  Si(nin(  documents  without  know> 
iat  their  contents. 

8.  Tendency  to  establish  living  ex* 
penses  which  would  exceed  incoma 
and  cat  into  savings. 

9.  Teadency  to  invest  money  on  dan- 
gerous hearsay  —  witboal  proper 
knowledge  of  fact*. 


-The  TENTH 

Elrror 


This  clipping  from  a  recent  new's- 
paper  advertisement,  tells  a  valu- 
able story.  But  it  overlooks  one 
of   the    biggest    business    errors — 

Neglecting  to   use   the 


SEARCHLIGHT  SECTION  -i 


It  is  a  bad  business  error  to  overlook  the  oppor- 
tunities that  this  Department  puts  at  your  disposal. 

Whether  you  wish  to  buy  or  to  sell — to  secure 
contracts — to  reach  the  men  whose  services  you 
want  or  to  whom  you  wish  to  sell  your  services 

— the  "Searchlight"  offers  you  the  opportunity  to 
reach  the  largest  possible  number  of  your  pros- 
pcctive  customers. 


OOM 
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Does  Time  Saving 
Mean  Anything  to  You? 


During  the  war  a  large  elec- 
tric railway  system  put  into 
effect  a  well-considered 
"skip-stop"  plan.  The  re- 
sult was  a  benefit  reflected 
in  the  schedules  equivalent 
to  the  saving  of  200  cars.  A 
few  months  later  that  com- 
pany was  authorized  to  in- 
crease its  rate  of  fare  from 
5  to  7  cents — which  meant 
the  handling  of  pennies. 
This  fact  caused  sucli  a 
slowing  up  of  schedules 
that,  according  to  the  offi- 
cials, all  the  benefits  of  the 
saving  by  "skip-stop"  were 
lost. 

In  other  words,  the  collec- 
tion of  those  extra  pennies 
from  each  passenger  meant 
a  deficiency  in  service  equal 
to  the  loss  of  200  cars. 

In  a  recent  advertisement 
we  stated  as  one  of  the  ad- 
vantages   of    metal   tickets 


that  their  use  tends  to  de- 
crease congestion  in  load- 
ing because  change  making 
is  not  required,  and  this  de- 
creases length  of  stop  and 
makes  for  faster  schedules; 
also  permits  conductors  to 
give  more  attention  to  other 
duties. 

We  do  not  ask  you  to  accept 
our  word  for  this  claim. 

The  statement  has  been 
made  to  us  by  many  railway 
men  who  have  used  our 
metal  tickets  in  connection 
with  our  registering  fare- 
boxes. 

We  will  be  pleased  to  give 
you  a  list  of  such  references 
or  to  quote  prices  upon  re- 
quest. 

Don't  overlook  this  oppor- 
tunity for  bettering  your 
service  and  increasing  your 
revenues! 


JOHNSON  FARE  BOX  COMPANY 

Jackson  Boulevard  and  Robey  Street,  Chicago 
50  East  42nd  Street,  New  York 
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Car  Space 
\^lue  is  ^au^ed 
by  Car  Card  Value 


Maintains  the  Value  of  Both 


Collier  Service  covers  every  nook  and  corner 
of  the  country  so  well  that  no  matter  how 
small  or  how  large  an  advertiser  is,  service 
of  the  highest  quality  is  rendered. 

This  means  satisfied  advertisers  and  it  is 
only  through  the  steady  and  uninterrupted 
support  of  satisfied  advertisers  that  the 
stability  of  car  space  is  maintained  as  a 
source  of  revenue  to  the  railway  company. 


Candler  Buildlnt.  New  York 
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EXAMINE  ANY  ONE  OF  THESE  GREAT 
TIME   SAVERS    FOR    TEN  DAYS  FREE 


Sold 
Separately 


Rickey's 

Electric  Railw^ay  Handbook 

832   pages,    pocket   size,   flexible   bind-d*^  (\(\  net. 
ing.      Over  600  illustrations  tip'^.UU  postpaid 


1. 


A  pocket  encyclopedia  of  practical,  worth-while  information  on 
electric  railway   work. 

There  is  no  need  to  search  through  a  number  of  reference  boolts 
when  you  have  Richey — it  contains  the  data,  formulae  and 
tables  that  are  constantly  required.  It  will  help  overcome  those 
problems  that  daily  confront  you.  It  is  indispensable  to  operat- 
ing' and  maintenance  men. 

Keep  a  copy  of  this  book  in  your  pocket — it  means  a  better 
day's  work. 


2. 


Blake  and  Jackson's 

Electric  Railway  Transportation 


487  pages,  6x9 
Illuitrated 


$5.00  "•* 


postpaid 


The  first  book  to  cover  the  transportation  side  of  the  electric 
railway  business — petting:  the  oars  over  the  tracks;  increasing 
the  traffic:  oollectinp  the  fares.  The  authors  have  had  excep- 
tional opportunities  to  study  the  recent  developments  in  trans- 
portation methods.  The  most  important  new  methods  are 
described,   and  their  effects  on  earnings  are  shown. 

3      Jackson  and  McGrath's 
•  Street  Railway  Fares 


169    pages,   6 
Illustrated 


X    9 


$2.50  "* 


postpaid 


This  book  presents  the  data  collected  and  concluaiona  reached 
in  a  research  on  electric  railway  tralBc  and  lares,  performed 
at  the  Massachusetts  Institute  of  Technology.  The  data  and 
conclusions  are  made  especially  clear  by  the  use  of  tables  and 
charts. 

4      Pease's 
•   Freight  Transportation  on  Trolley  Lines 
»'/»  $1.00 


66    pages,    5 
Illustrated 


net, 
postpaid 


Useful  material  bearing  on  the  development  ()f  profitable  freight 
business  for  trolley  lines. 


JuMt  tend  the  coupon  for  the  books  you  want  to  tee. 
There  it  no  obligation  to  purchare 

Simply  fill  in  and  mall  the  attached  coupon.  This  will  not 
obligate  you  to  purchase  the  books  you  send  for.  You  merely 
agree  to  return  them  or  send  us  a  remittance  within  10  days 
after  they  are  received.  No  fuss — no  bother — no  red  tape.  You 
d€;cide  for  yourself  how  useful  these  books  could  be  to  you. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 
London:  6  and  8  Bouverie  St.,  E.  C. 


Practical  Helps  for  Electric 
Railway  Men 

$2.00 


331   pages,  6x9 
Illustrated 


net, 
postpaid 


Helpful  articles  lor  those  who  are  responsible  for  the  upkeep 
of  the  physical  equipment  of  electrical  railway  properties  make 
up  this  book.  Overhead  line  construction,  tracks,  buildings, 
liowcr  plants,  substations,  shops  and  rolling  stock  and  its  equip- 
ment receive  special  attention. 

The  material  is  the  work  of  well-known  specialists.  The  in- 
formation presented  i.s  of  great  value  to  engineers  and  technical 
men  connected  with  the  practical  branches  of  electrical  railway 
operation  and  maintenance. 

CONTENTS:  Part  I. — Track  and  Structures.  Part  II. — Power 
Generation.  Part  III. — Power  Transmission  and  Distribution. 
Part   IV. — Car   Design.      Part   V. — Car   Equipment. 

6     Harding's 
•  Electric  Railway  Engineering 


416  pages,  6x9 
Illustrated 


$3.50 


net, 
postpaid 


Covers  the  principles   of  train   operation,   power   generation    and 
distribution,   equipment  and  types  of  systems. 

7      Buck's 
•  The  Electric  Railway 


376  pages,  6x9 
Illustrated 


$3.50 


net, 
postpaid 

Covers  fully  the  underlying  principles  of  electric  railway  design 
and  operation.  It  lays  emphasis  on  fundamentals,  making  no 
effort  to  cover  such  related  subjects  as  car  house  design  and 
equipment,    central   stations  and  transmission  lines. 


8. 


Jackson's 

Electric  Car  Maintenance 


Illustrated  ^O  nil    net. 

275  pages,  6x9  •pO^UU  postpaid 

A  collection  of  hundreds  of  short  cuts,  labor-saving  methods  and 
useful  fiugpe^tions  for  shop  men.  It  represents  the  experience 
and  clever  inventions  of  the  best  men  engaged  in  car  mainte- 
nance in  the  country. 


7  tee  6xamwa&n  Cbuficn 


MeGraw-HIU    Book    Co.,   Inc.,   239    West    .30th    St.. 

New  ^'ork,  N.  Y. 
You  may  send  me  on  10  days'  approval : , 


I   a^ee  to   pay   for  the  books  or  return   them   postpaid   within   10 
days  of   receipt. 

RefTular  subscriber  to   the   Electric  Railway  Journal  ? 

Member  of  A.  I.  E.  E.  or  A.  E.  ^.  A.? 


Sifrned 

Address     

Official    Position    

Name    of    Company 

(Books    sent    on    approval    to    retail    customers    in    the    U 
Canada  only.)  " 


S.    and 
E.  3-13-20 
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Other  Boyerized 
Specialties  Are 

Bemis  Trucks 

Case-Hardcned  Brake  Pins 

Case-Hardened  Bushings 

Case-Hardcned  Nuts 

and  Bolts 

Manganese  Brake  Heads 

ManganeseTransom  Plates 

Manganese  Body  Bushings 

Bronze  Axle  Bearings 


^  ou  know  the  old  story. 

A  nail  missing  in  the  shoe  of  a  general's  horse  kept  the 
general  from  reaching  the  battlefield  in  time. 

Result :     Loss  of  the  battle  and  a  kingdom. 

We  can't  imagine  a  better  story  that  brings  out  so  clearly 
the  commanding  importance  of  little  things.     It's 

For  V/anl  of  Boyerized  Pins  and  Bushings 

that  many  a  car  has  to  limp  along  with  unreliable  brake 
rigging  instead  of  being  run  swiftly  and  safely  to  its  des- 
tination. 

Result:  Lost  revenue  miles,  unsatisfactory  service,  failure 
of  brakes  to  work  when  most  needed. 

The  slightly  higher  price  that  you  pay  for  Boyerized  Pins 
and  Bushings  is  a  mighty  modest  premium  indeed  for  the 
insurance  that  they  give  you.  It  will  pay  you  many  times 
over  in  safely  alone  to  keep  your  brake-rigging  well-shod  n- 
it  were! 

Remember  that  Boyerired  Pins  and  Bushings  differ 
widely  from  the  haphazard  case-hardening  of  a  blacksmith 
shop.  They  are  made  with  specialized  equipment  and  by 
specialized  workmen  to  assure  uniformity  of  excellence 
always. 

To  Boyerize  means  to  lengthen  the  life  of  your  equipment 
and  to  lower  the  cost  of  your  upkeep. 


CLECTBIC  RAILWAY  SUPPLICS 

gemis  (arjruck  (ompany 


s»*if«ari(i.o  MA»s 
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ELESCO 

Superheaters 


Regardless  of  Fuel   Cost 


Render  Economy  in  Every  Plant 

No  matter  what  your  fuel  cost,  even  though  it  costs 
you  nothing,  the  Elesco  Method  of  Superheating  pays. 
Instead  of  wet,  lifeless  steam,  your  engines  or  tur- 
bines receive  an  ample  supply  of  superheated,  power- 
plus  steam. 

Where  fuel  costs  are  high,  the  Elesco  Superheater  en- 
ables you  to  reduce  its  cost  by  burning  less  of  it. 
All  your  operating  conditions  will  be  improved  when 
you  equip  with  the  Elesco. 

Your  steam  supply  will  be  adequate  even  under  in- 
creased power  demands.  Your  piping  and  engines  will 
be  protected  from  the  danger  of  water  hammer. 
Turbine  blade  wear  will  be  greatly  reduced  and  re- 
blading  necessary  only  after  much  longer  periods  of 
operation.  These  advantages  result  in  lower  operating 
and  maintenance  costs. 

An  Elesco  superheater  installation  is  warranted  in  your 
plant  because  the  net  returns  on  the  investment  are 
greater  than  those  from  any  other  method  tending 
toward  economy,  known  or  practiced. 

Send  for  Bulletins  BT-1  and  BT-2. 


For  All  Types 
AND  Sizes 


OF  Stationary 
Boilers 


Locomotive  Superheater  Co. 

General  Offices: 
30  Church  St.,  New  York 

PitUburgh:  Oliver  Bids. 

Chicago:  Peoples  Ga*  Bldg. 


Designing  engineers  and  manufacturers  of  steam  superheaters  and  pipe  coils  for  all  purposes 

LoGomotiva  Superheater  Co.,  New  York 

Please  send  your  Bulletins  BT-1  and  BT-2. 

We   operate HP.   in    Type   Boilers  and  HP.  in  Type  Engines. 

Name    Position    » 

Company Address    


E-3-13 
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It^s  Journal   Box  Packing — Not  Waste 


THE  above  picture  shows  a  bale  of  our  product  all  ready  for  use. 
We  call  it  Franklin  Perfection  because  it  is  is  as  near  perfection  in 
the  journal  box  packing  as  highly  trained  Engineers  have  been  able 
to  design. 

To  look  at  it  you  might  call  it  waste.  This  is  where  you  are  wrong. 
It  may  look  like  waste  but  every  bit  of  it  is  carefully  picked  so  that 
all  the  threads  run  in  one  direction. 

Franklin  Perfection  is  made  of  such  a  consistency  that  it  has  the  power 
of  holding  the  correct  quantity  of  oil  evenly  distributed  through  the 
threads  of  waste,  which  are  able  to  carry  the  oil  by  wick  action  against 
the  force  of  gravity,  if  necessary,  to  the  threads  in  contact  with  the 
journal.  At  the  same  time  it  has  the  elasticity  to  always  keep  in  contact 
with  the  journal  and  never  get  matty. 

To  use  Franklin  Perfection  means  to  you  the  saving  of  hundreds  of  dol- 
lars a  year  through  the  eliminating  of  Hot  Boxes  alone. 

We  make  no  statements  we  can't  prove  and  therefore  if  we  can't  save 
you  money  we  don't  want  your  business. 

Why  not  give  us  a  chance?  It  will  pay  you  and  if  everything  we  say 
is  not  true  it  won't  cost  you  a  cent. 


Write  for  detail*  and  samples 


The  Franklin  Manufacturing  Company 

.    Franklin,  Pa. 
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Hea\^  Loads 
at  lli0l\  Speed 
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Gprus 


'^■^ . 


Grade/Q^W^/  Factor  ht 

»rm/3wf  Railroad 
Efficiency 

''  upon  which  inter-state  com- 
merce depends  to  move  crops 
and  commodities  to  and  fro. 

,  Commerce  thrives  upon 
Time -to-the- Minute  Service 
and  one  inferior  bearing  may 
demoralize  time  schedules 
for  a  day. 

Cyprus    Bronze   Railway 
Journal  Bearings   and    En- 

fine  Castings  are  made  for 
ime-to-the-Minute 
Service.  They  are 
cast  of  metal  that 
stands  the  strain 
and  eliminates  the 
friction. 


Hi^li  SpeedMofoiBecUJn^ 

Equally  as  essential  to  Regular  Service  and  Safety. 
Another  product  of  Cyprus  Bronze  Metal. 

The  demonstration  of  the  value  rend  sred  by  Cyprus 
Bronze  Metal  is  attested  by  its  use  wherever  Rail- 
ways are  operating.  WorH  Wide  Testimony  From 
World  Wide  Experts. 

While  discussing  Regularity  of  Train  Service,  we 
call  attention  to 

Brad7  BaS&fy  Zincs 

For  Railway  Signals.  A  signal  which  fails  to  work 
for ' '  lack  of  battery ' '  brings  to  halt  miles  of  traffic. 
Our  Battery  Zincs  are  made  right,  by  the  right  men, 
of  Virgin  Spelter.  Battery  power  high,  with  no 
signal  failures,  because  zinc  defects  which  develop 
internal  resistance,  are  eliminated.  Brady  Zincs 
make  tower  operators  cheerful  and  confident. 

Hi$h  Grade  Casfin^ 

Produced  by  us  to  our  own  formulas  or  to  any  the 
bnyer  may  specify.  15,000 
Patterns  in  our  Storage  Vaults 
— a  sight  in  itself !  If  none 
meets  your  need,  we  furnish 
new  at  cost. 


We  developed  the  Original  Formula— High 
in  Lead  and  Low  tn  Tin  contents — after  a  rail- 
road experience  of  two  score  years  and  more. 


Trunk  line  and  water  shippinsr  facilities  at 
our  very  door.  That  means  Promptness,  a 
Savins  to  our  Customers  and  to  Us. 


'All  Quotations  for  Immediate  Acceptance/ 


BiHdy  Brass  G)mpaiiy 


GENERAL  OFFICE  AND  WORKS 

170-182  Fourteenth  St.,  and  169-175  Fifteenth  St. 

JERSEY  CITY,  N.  J. 


NEW  YORK  OFFICE 
95  Liberty  Street 
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FROM  0.0005  POUND  TO 
400,000  POUNDS 

A  fine  wire  nail  weighing  I  -2000  pound  and  a  gigantic  steel 

casting  weighing  200  tons  represent  two  extremes  which 

clearly  convey  an  idea  of  the  wide  range  of  steel 

products  manufactured  by  us.     We'll  be  glad 

to  send  you  a  copy  of  our  "List  of  Steel 

and  Other  Products,*^  which 

itemizes  nearly  everything  that 

our  plants  make,  such  as 


Alloy  and  Tool  Steels 

Agricultural  Steels 

Armor  Plate 

Axles 

Bar  Steel  of  Every 
Description 

Boiler     Plates,     Manholes 
and  Hand  Holes 

Charcoal    Iron    and    Steel 
Boiler  Tubes 

Cold     Rolled     and     Cold- 
Drawn  Steel 

Crank    Pins    and     Piston 
Rods 


Forgings  of  All  Kinds 

Heavy  Forgings  a 
Specialty 

Forged  and  Rolled  Discs 
and  Annular  Sections 
Weighing  100  Pounds  or 
more. 

Locomotive  and  Car  Wheel 
Tires 

Ordnance 

Plow  Steel 

Pressed  Steel  Seats  for 
Agricultural  Implements 


Projectiles 

Rolled  Steel  Flanges 

Steel     Tired     and     Rolled 
Steel  Wheels 

Steel  Cars 

Steel  Rails 

Steel  Discs 

Structural  Shapes 

Tractor    Steels    and 
Specialties 

Universal  and  Sheared 
Plates 

Wire  Rods,  Wire  and 
Wire  Product* 


MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

General  Sales  Office.  WIDENER  BUILDING.  PHILADELPHIA,  PA. 


Atknta        BoMon 


Dutrict  SaUa  OAcm: 
OiicMo       Cincinnati        ClavaUnd        Drtrait        New  York        PttilMklphia 
S«n  Frmnciaco        Salt  Lake  City        SMttk        St.  Louia 

SoU  Export   Repreaentative : 

CXJNSOLIDATED  STEEL  CORPORATION.  16$  BrtMdway.  N«w  York 

All  export  inquiriw  ahould  be  amt  to  thia  addraas. 


Pitt«tM.rgh 


r26-l 
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THE  STANDARD  f  ORGINGS  COMPANY 

Offices:  Railway  Exchange  Bldg.  Chicago. 

BRANCHES: 

New  York Ill  Broadway  Los  Angeles.  .  .  .241-243  Los  Angeles  St. 

St.  Paul Merchants  Nat'l  Bank  Bldg.  San  Francisco 69-71  First  St. 

St.  Louis Commonwealth  Trust  Bldg.  Portland 46-48   Front  St. 

Milwaukee ....  First  National  Bank  Bldg.  Salt  Lake  City .  .  117  W.  Second  South  St. 

Denver 1617   Blake  Street  Houghton,  Mich 96  Sheldon  St. 


f 


[ 


Cbnnpctinvi 
Rods  ^ 
rind 

Heavy  For^in^s 

for 
Mac'.i(iL'ry 

Heavy  Forcings 

inOttu'i'  fines 


,G*Tr  Axles 
Tender  Axles 
Truck  Axles 
Driving  Axles 
iVailei- Axles 
Side Rods 
'is<ori  Rods  \ 
CVank.  Pins 
Center  Plates 
'Juurndl\^M<MA 
IP,  t':^ 


j-scsaaaoBf 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

t  ^  f       **r/ie  'Standard'  Brand  on  your  material      f  ^  "f 
N^wM^     is  an  assurance  of  eventual  economy."     M^*^N^ 


•RAND 


•RAMO 


STANDARD  STEEL  WORKS  CO. 


GENERAL  OFFICES) 


500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 


CHICAGO 
ST.  LOUIS 
HAVANA.  CUBA 


RICHMOND 
SAN  FRANCISCO 
NEW  YORK 
MONTEREY.  MEX. 


MEXICO  CITY 
LONDON.  ENGLAND 
PARIS.  FRANCE 
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AFriGnd  innood  is 
a  Friond  Indeed 

Whonyour  cars  goout  oPsGrvice  and 
then  remain  in  the  shops,  because  you 
are  waiting  for  supply  parts  thatshouid 
he  on  hand,  the  revenue  thus  lost  would 
buy  many  ofthose  supply  parts. 

Why  not  order  those  parts  now?  TheQuality 
Shops  inSt.Louiscansendyou  those  parts 

immediately  and  they  are  truly  duality 

Supply  Parts  by  nature  as  well  as  by  name. 

Stlouis  Car  Company 

St.Louis^  Mo. 
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Decrease  Your 
Operating  Costs 


Manual  labor  at 
this  time  is  a  very 
expensive  item. 
Sub-station 
operation  can 
now  be  success- 
fully  accom- 
plished without 
man  power. 

The  Automatic  Reclosing  Circuit 
Breaker  added  to  your  present 
equipment  enables  you  to  do  away 
with  a  sub-station  attendant.  It 
does  its  work  more  efficiently  than 
is  possible  with  manual  operation. 
Should  trouble  occur  on  the  line  the 
power  is  immediately  shut  off.  The 
instant  normal  conditions  are  re- 
stored on  the  line  the  circuit  breaker 
automatically  closes  and  power  is 
returned  to  the  line.  Dangers  of  in- 
juring apparatus  by  applying  power 
while  a  short  is  still  on  are  absolutely 
eliminated. 

The  original  cost  is  small  and  the 
ukimate  saving  large. 

Send  for  detcriptive  buHetin$. 

THE  AUTOMATIC 
RECLOSING  CIRCUIT  BREAKER  CO. 

ton  MBt  s.  OHIO,  f.  S.  A. 

'SW*  mmnrnfmrtwrwrt  •/  Fwll  Aml»mmM*  Bnmkmrt 


(U 


C^ckAo 


«-©'»M> 


22 


Vc 


U)JiL 


^   ^cr^    '^^' 
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Griffin  Wheel 
Company 

McGormick  Building, 
Chicago,  111. 


GRIFFIN  F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicago 


FOUNDRIES: 

Detroit 

Boston 

St.  Paul 

Denver 

Kansas  City 

Los  Angeles 

Tacoma 


The  Strength  of  B  P  Gears — 

They  Drive  the  Most  Powerful 
Locomotive  in  the  World 

4200  hp.  exerted 
through  N  u  1 1  all 
BP  gears  propels 
the  most  powerful 
locomotive  in  the 
world  which  weighs 
275  tons,  travelling 
at  a  maximum  speed 
of  65  M.P.H. 

From  quick^Mtrvice 
earm  to  the  mightieit 
giant*  of  the  rail*, 
you'll  find  BP  gear* 
delivering  the  power 
to  the  wheel*. 


R.  D.  NUTTALL  v^^^T  .^o* 
CO. 

Pittsburgh, 

Pa.  _ 


Wiilf all  HpUmI  Cmxs. 


A  PROVEN    SUCCESS 
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WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(Sinile.  Duplex  and  Threa  Plu««) 

TROLLEY  WIRE 

<Rounil»  Grooved  or  Ficur*  81 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET   WIRE 

I  Cotton  or  Asbaatoa) 


ELRECO  TUBULAR  POLES 


tuc  'wvite  I.OC*' 


TMt  CnAMfCttCO  JOlHt 


Americanlte  Rubber  Covered  Wire 
Incandescent  Lamp  Cord 


Galvanized  Iron  and  Steel 
Wire  and  Strand 


AMERICAN  ELECTRICAL  WORKS 

PhiUipadale,  R.  I. 

ir<  rideral:   Chlcxo.    Ill  W.  Adenu:  Clnrtnnetl,  Trutlon  BIdf  : 
Hfm  Tort.  Ill  B'war;   Sv<  rrtnclKO.   Ill  Howird:  SMtUt.  Ill  lit  Af a.  to. 


Lowest  Cost 
Least  Maintenance 


COMBINE 

Lightest  Weight  | 
Greatest  Adaptability  I 


iiintMitiiiiiiiiiiniiurrimiimiiiiiMiiiiiiiitiiiiiiMiiimitiiiiiniiiitiriiiitiiiiiriiiittiiilllimiin 


iiiiiriiitiimtniiiiiiirtiiitiiliiuiinniiiiimntniiiiiittiiniiniltiuilliiiiiiiiiriiimiiinuiniiiiiiiiimiiiiiiitiiiuiiiiitiy 


WESTEPN  CEDAR  POLES 

Grinnell.lo.-  B. J.  C  ARN  EY  C  C."  SpoKan,.\Vn. 
1729  MeCormick  Bld^  Chica^ 

OukK  Service  Yard  K  Butt  Treating  Plant 
in  Minneapolis 


CaHiuMiiiliniiiMiiitHMiiiiiiiiiiiiiiiniMimiHituiu iiiiiiiMitiiiiiiiiiiitiiiiiiiiiiiiiiiiliiiiiiiiiiriiiiuiiiiiiinitiiiillluiilttlimiie 

gunliiiiirriiiiuiiiitiiiimuiiiiiiiiiiiiiiii iiiiii uiriiiiiimuiii iiiiiiiiiiiiiiiumiii iiii i Jii niiiii| 

U.  S.  Electric  Contact  Signals  | 

for  I 

Single-tcack  blocb-signal   protection  | 

Double<track    spacing    and    clearance    signals  E 

Protection  at  intersections  with  wyes  | 

Proceed  sicnals  in  street  reconstruction  work  | 

United  States  Electric  Signal  Co^        | 

West  Newton,  Mass.  I 

s 

uiiiutilimitiiliimiiiiiiiiiiiiiiiiiiimMMKiiiMiiiiiiiiiiltiiiiiHiiiiliiiiitNimHliiltmniMlliin 


I                   Cataloc  complete  with  endneerinc  data  sent  on  request.  I 

I                 ELECTRIC  RAILWAY   EQUIPMENT  CO.  | 

I                                                 CINCINNATI.  OHIO  | 

I                                     New   York   City.   30   Church   Street  | 

KniiinitiiiittiiiiimniiiiiiiiiittiiiiiiiiuuiiimniiiiiiiiminiiiiitimiimniimiiiiiMiiitinniiiiuiiiiiitiimiiiiii  liiui 

JuuiiiiiiiiiHiilMiillilliimiiliiiiitiiiiitilllitHiMiiinilitiluililtiiiluniiitiliHtimiiiiiiniMiHUlnHMitiiMnfiii  mi^ 

!  THE  LINDSLEY  BROTHERS  CO.  I 

3  S 

c                                                                       s 

'Good  Poles  Quick' 


=    Weatera 


m 


.» 


Nartherm    3 


E    Quick  Shipments  Booms  838-834,  78  West  Adams  St.       Butt  Treatise 

from    our  CHICAOO,    IIX.  «g™    ''■f'U-W! 

Mlnneapolla  "Hot  and  OaU" 

Yard  Spokane  —  St.  Louis  Proeeeeea 

^iiiiiitiiiiitiiiiiiiiiniiiiiiilitiiiiuiiHuilllHliinMiiiiMiitiiMniiiiiiiiiiuliiniiiiHMiiitiiiittiiiiuiiiiuiiiimiiiiiiuiiiiiiiuiiitiiiiinHM 
inuiiiiiiiliiiiiMimiiiiiiiutMiiiiiiiiiiiiniiiiHiiiuiiMiiiiiiiiiiiiuiiiiiMiiiiiiiiiiiiiitiiiiiiiiiHiimiHiiiiniHtiimiiiiiitiiiiittMiHutaa 


''NATIONAL" 

TUBULAR     STEEL     POLES 

For   all    Traction   and  Elaetrie    Trammittion   Purpona 
(Aik  for  "NationaT'  Bullttin  No.   14) 

NATIONAL  TUBE  COMPANY.  Pittsburck,  Pa. 

iiiiiiiiiiHniiiiiMiiiiiMiiiMiniMiiihiiMMUMiniiiiiuiiiimMioiiHiiitMiiuinii)iitiiHitiiii<iiiiiiiiMiiuiiit(iiiiMiiiuiiiiiHitimiiiiimM 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Yoar  h*n\   Iniarmnc*  ncAiiut    ln«alator  breskaiee 

Hubbard  &  Company 

riTTSBimaH.  pa. 

» 


iiHliinrliiMiiiiiiiimiMTiiimiMiiiiititiiimiii'iHMUtiiini.MiiniitiiiiHtiiHimiiimiiiii  111(1111 


Transmission  Line  and  Special  Crossing 
Structures,  Catenary  Bridges 

WRITE   FOR   OUR   NEW   DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY  CO. 


tmgUfr»    &    Contractors 


SYRACUSE,  N.   Y. 


iuniiMii«iiiii)»iiiiiiiiiiii 


itiiiiiiiMiiiiiiMtiiiitfMiiiiriiitiinH'iimiiiinin 


AUTOMATIC    SIGNALS 

for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD   SIGNAL  COMPANY,  Inc. 
LOUISVUXC  KY. 


Chapman 

Automatic  Signals 

Charles  N.  Wood  C©.,  Boston 


iiiHiiiiiiiiiiiiiiiiiiitiiiiitiiiitiiiiiiiiiiiiitiittiiiitmiiiitiiiiiiiiMiiiiiiiiiiumiiiiiiiiMmniM 


AETNA  INSULATION  LINE  MATERIAL 

rhlnl  Ball  Insnlatora.  Trailer  Bases.  Harpe  and  Wbeala.  BrooM 
and  Malleable  Iron  Fran.  Croaelnn.  Section  losnlatora.  Sacttsn 
Switcbr* 

Albert  &  J.  M.  Andrtien  Mf|.  Co. 


SSS-98  A  Strsat, 


Boston.  MaM.  — /^\— 


■Mabllabed  1877 

BrapdM* — New  Tork.  188  B'waj.  Phils  •      

At*!^'-  «S8  Baal  BMaU  Traat  Bide,    oleato.  lOB  So.  Deartwtn  St. 
^^^  LODdoB.  48  Milton  StrMt 


{^rme-Urise 


Bare  and  Tinned  Copper  Wire 
Magnet  Wire,  Rubber  Covered  Wire 

Rome  Wire  Co.,  Rome,  N.  Y. 


RDEBLIND 


Electried 

Wires 


Cables 

Made  ky 

JOHN   A.   ROEBLINCS   SONS   COMPANY 
K,  M.  I. 


EUREKA  PRODUCTS 


ntatora,    Trailer    Wbaels. 
Uae    Material.     ~ 


Sleet    Trailer     .._—_. 

Coatnllar    rtneers.    Brash    Holilssa.    oU 


We  Bake  eealUr  gaada. 

«l   THE  EUREKA  COMPANY,  North  EMt.  Pi 
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I  STEEL  POLES  pole  purpose  | 


f  The  Backbone  of  the  Line  \ 

I    The   NEVER-CREEP   anchor  has  been  called  the  backbone  | 

I    of  the   line  because   of   its  tenacious  holding   power   under  | 

I     strains   and    in   the   face   of  conditions   that   would   quickly  | 

i    destroy  the  efficiency  of  ordinary  anchors.  | 

1    And  this  sturdy  holding  power — this  bulldog  grip — is  pos-  i 

I    sible   only   in    the   NEVER-CREEP   because   it   is   the   only  | 

I    anchor  which  pulls  against  solid  earth — doesn't  depend  for  | 

I    strength  on  newly  tamped  ground  as  do  ordinary  anchors.  | 

I    The   NEVER-CREEP   is   installed   twice   as   quickly   as  the  | 

I    old-fashioned  anchors — and  without  skilled  workmen.     Fur-  | 

I    thermore,  its  powerful  strength  is  ready  for  service  imme-  | 

I    diately    upon    installation,   without    tamping   or    packing    of  | 

I    disturbed  earth.  | 

I  Ask  your  jobber.  i 

1  CHANCE  COMPANY  | 

I  Dept.  J,  Centralia,  Mo.  | 

iiuiiiMiiUMiiimiiiiiiiiiiiiimiimiiiiiuiiiiiiiiiiiiiiMiiiiiiii'MiiiiiiiiiimiiiitiiiiiiitiMiitiiHniiiiiiiiiiiriiiHMiiiiiinitiiiniuiinniiiiiiS 

ai II iiiiiiiiitiiiiiiiiiiiimtiitiiiiiiiiiiiii iiMiiiiii tiiiiti iiiiiii iiiiiiiiiiii>riiiiiiiiii iiiiiiihiiiii titiin i^      Binnmiii 

I  HIGH-GRADE  TRACK  I  I 
WORK  I 

I  SWITCHES— MATES— FROGS— CROSSINGS  |    | 

I  COMPLETE  LAYOUTS  |    f 

I  IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  |    | 

I  HARD  CENTER  AND  MANGANESE  i    | 

I  CONSTRUCTION  |    | 

I    New  York  Switch  &  Crossing  Co.    j  I 

I  Hoboken,  N.  J.  |    | 

^dlllll*iillillillllitiiiillililiilhlillirMlliilliliiitiiliiiiiiiiiit>iiiiliiiiiiiiiiiiiiliilliililillllilliillliiiiiirriiiiriiiiitiitiiiiirtiiiitiiiiiliii)t  :iib  | 
udiiiiiliiiiniiiiiiiiiiiiiiiiiiintiiinriiiiiiiiiiiiiui tiiiiiiiuiuiilliiniiiiitiiiiiitiiiDiiiiiiliiiiiiiiiiitiiiiiiiiiiiiiiiiiiiniiiiiniiiariirii'^      = 

I  GREATER  STRENGTH  WITH  LESS  WEIGHT  I    I 

I  ARISTOS  "COPPERWELD"  I  | 

=  Especially  suited  for  railway  signal  work  and  many  other  railway  =  s 
=  U8(!a.  Stronger  than  copper  and  costs  less  than  copper.  Write  =  | 
i         ior  detailH.  |      = 

I  COPPER  CLAD  STEEL  COMPANY  |    | 

I  Mills  and  Main  Office:    RANKIN.  TKNNA.  =     I 

I  New  York    Sales   Offlre ;     Export    Sales    Office,    30    Church    Street.  =      = 

i  Western   Sales  Office:     Steel   Sak-s   Corp.,    Chlcauo,    111.  =      | 

^iniiMiniMiiiiiiiMMUiMiiinrMinriiMniiMMniMiMiiirMniiMniiiiiniiMiiiiiiiiitiMiiiniiiiiiMii>!iiintiiMiMtiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiir:     | 

MtiiMiMiiiiiiiiUMiiniiMiniuniiiniMiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiii'iniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiriiiiiiiiii-iiii!:      | 


=  Cut  shows  Bates   Steel  Poles  in  use  by  the  Boyal  Swedish   States  Ryi-.  eiM- 

S  trifying  the  steam  railroads  of  Sweden,  Lapland,  located  about  75  miles  north  of 

I  tne  Arctic  Circle,  In  the  land  of  the  Midnight  Sun,  the  most  northerly  railroad 

S  of  the  world. 

S  Bates    Steel    Poles    are    becoming    universally    popular    world    wide.       Bepeat 

i  orderi  testify   their  general  suitability   for  eTery   Pole   purpose. 

I         Teletraph,  Telephone,  Power  Transmission,  Electric  Trolley  Unes,  Electric  Llghtlai,  Etc. 

3  Highest  rlaas  and  moat  up.to-date  Rteel  pole  equipment  In  the  world. 

i  Our  STEKL,  POLE  TREATldK  tells  the  story.     Ask  for  It. 

1  About  2.000  tons  of  steel  constantly  on  hand;  hence  prompt  shipments. 

=  Tubular  Steel   Poles  cost  50    per    cent,    more    than   Bates    Steel    Poles,    yet 

=  BaUs  Poles  are.    100  per  cent,  stronger — wiU  last  100    per  cent,   longer,  cover    a 

S  mucfi   broader    ranoe   of  adaptabilitv  tmd  are  much  more  artistic  than  Tubular 

=  PoUs.    Ask  us  to  verify  these  facts. 

I  BATES  EXPANDED  STEEL  TRUSS  COMPANY 

=  208  LaSallo  Street  Chicago,  111.,  U.  S.  A. 

^tiiuiiiiiriuiiiuniiiMii'iiMiiiiiiiiiiiiiiiniiiiiuiiiiiiiiiiiiitiiiitiiiiiiuiiiimii iiiiiii nitiiiiiuii iiiim iiiiiinranillti 


The  SCOOP  CONVEYOR 


illlllHMIIinMIIIMnirMMIIIMIMniMMIIIIMMiriMlllllllllllllllllllllllirillllllinilllllllllllMIIHIIHIIllHIIIIMUIIMMMIINIIIMIIIMIIIinill 


For  Storins  and  Reclalmins,  | 

Loading  and  Unloading  Cars,  s 

Trucka   and    Wagons.      Doaa  | 

the  work  of  from  6  to  12  man  = 

and    k««p«   equipment  mov-  = 

Ing.     Write  for  LUaratura.  | 

Portable'  Machinery    Co.,  i 

"        *      N.  J.  I 


iiiiiiiitiiiiiiiiiiiHiiimiiiiiiiiiiiiiiiiimmminmimiminimrmmiiiiiiiiituiiiHtiiiiitiiiiiiiiiiitiiiiiiiuiiiiiiiiiitiiiiimui^ 

P  &  H  POLES  I 

Carry  Heavy  Loads  | 

Efficient,     uninterrupted     elec-  | 

trical  service  depends  on  lines  so  | 

constructed  as  td  resist  storm  and  | 

endure  for  many  years.  | 

Such  construction  demands  the  | 

use  of  sturdy,  well  graded  poles  | 

— poles  of  a  quality  that  is  recog-  | 

nized  by  the  nation's  prominent  | 

engineers.  | 

Page  &  Hill  Northern  White  or  I 

Western  Red  Cedar  Poles  Butt-  | 

Treated  at  our  plant  to  insure  long  | 

life  are  standing  the  test  of  time.  | 

Your  orders  placed  with  us  will  | 

net  you  efficient  service  and  poles  | 

that  last.  I 

PAGE  &  HILL  CO.  | 

Minneapolis        Chicago        New  York        Kansas  City  | 

Dallas         Houston         Louisville  i 


ntiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiii 
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<rQNCAN> 
IMPERIAL 

Riveted  Culverts 


Made  of  the  well-known  nist-resisting 
Toncan  Metal. 

These  Culverts  arc  full  diameter,  full- 
gauge,  especially  well  made,  and  they'll 
last.  Write  today  for  "Imperial"  Cul- 
vert Folder  No.  21  and  delivered  prices. 


The  Onton  OJLVERT6SiLoG>y 

^fANUFACTlJIltllS 

r;\NTON.OHio.  U.S.  A. 


SPECIAL 
.TRACK  WORK 

For  Electric  anii  StMun  Railroails,  in  all  typ** 

of  conitmction 

Converter    and    Electric    Steel   Caitinft 

Hammer    and    Pre**    For(in(* 

SeamleH  Steel  Gas  Cylinder* 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Sabiltfkrj  •'  Twlor-Whrnrtoa  Ira*  *  MmI  0*.. 
lUih  BrU<«,  N.  i. 

OTHBX    PLANTS: 

PhlliUelpbla  E«U  A  MmMm  Co.,  rhll*t«l>ai«. 

Ttoia  Steal  »  Iraa  O*..  Fhn»i»l»>t». 

ORIGINATORS     OF 

MANGANESE  STEEL 

TRACK   WORK 


BARBOUR  STOCKWELt  CO. 

206   Broadway,   Cambridgrport,   Ma««. 


ManufMclurert  of 

Special  Work  for  Street  Railway* 

Frogf*,  Cro»sinK»,  Switcbes  and  Mates 
TUmouU  and   Cross  Connections     - 
Kerwin  Portable  Crossovers 
BalkwUi  Articulated  Cast  Manganese CroMing*^ 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints, 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 


^ 

« 

HIGHEST 

QUALITY             1 

TRACK  SPECIAL  WORK                                1 

jM 

^ 

" 

w 

WE  MAKE  THIS 

GRADE  ONLY 

CLEVELAND  FROG 

&  CROSSING  CO. 

CLEVELAND,  OHIO                                     1 

Dependable  Track  Work 
for  Electric  Railways 


Frogs,  Swiichct,  Snitch  Stsnd*. 
Crotiing*.  SpccisI  Tr«ck  Work. 
Machine  and  Drop  Forgings, 
Prosed  Sterl  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Catting*  and  special  fs- 
rilities  for  heat  treating.  Let 
IIS  hid  on  voiir   requirement*. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS.  MO. 
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American 
Rail  Bonds 


A  Great  Combination 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  nru' 
Rail  Bond  book 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW   YORK 


II 


No.  1,  Plat  Wire,  to  sweep  crossinffB. 

No.  2.  Split    Bamboo,    to    handle    liffht    dirt    and    snow-  in    the 

frog^s,  switches  and  curves. 
No.    3  Flat  Wire,  to  remove  ice.   slush   and  mud   from   the  same 

places   and   a   chisel   point    on    the   end    of    the   handle   to 

loosen    the    ice    and    crust . 
None     superior    are    produced     for    purposes    intended.      No.     1 
Bupplied    with    or    without    handles,    and    No.    2    and    3    have    a 
chisel  on   the  end   of   handle  to   cut    the  crust    and   ice.   but    are 
supplied    without    chisel   if   desired. 

Write  for   prices. 

J.  W.  PAXSON  CO.,  Mfrs. 

1021  N.  Delaware  Ave.,  Philadelphia,  Pa. 


aDiHiiiiiiuiini iiiiiriiiiimiiijiri>MiiiiirnniiiiiiiiiiiiiiiiiiiittMiiM"iiiiii>iiiii i iiiiiiriiiidiiciiiiii iiii iiiu'i3    Siiiiiiiiriiiiiiiii(Hiiiifiiiiiiiiiii<iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiiii(iiiiiiiriiiiiiiiiiiiiiiiii{iiiiiiiiiiiiiitiiiiciiiiiiiiiiiiiiriiiiiui 

(<„iiiiiiiiiiiiiiiuiiiiiiMii> I ' <" "iiHiiiim I I Ill I iiiMuuiiiiiiiiuiiiniiiiiiiiii uiiiimiiiiiiiiiiiuiiiiiiiijuuiiiuiiimiiiiiiiiuiiuuuiiiiiuiuiuiiiiiiiiiiiiiiiu iMiiuiiiiiiuiiiiiuiiiiiiuiiiiiiaiiiiiiumuuiiiiiuiuiuiHiiiiiiniiiiimHii 

I 

I  The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Work.:  BARBERTON,  OHIO-BAYONNE,  N.  J. 
BRANCH  OFFICES: 


ATLAIITA.  Cudler  Bnlldint 
BOSTON,  48  Federal  St. 
CHICAOO.   Mtrguette  Bulldinc 
CINCINNATI.  Traction  Bulldinc 
CLEVELAND.   Guardian  Bulldinc 
DENVER.  436  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Arular   104 
HOUSTON.  TEXAS.  Southern  PacJfle  Bide 
LOS  ANGELES.  I.  N.  Van  Nuy»  Bide. 
NEW  ORLEANS.  633  Baronne  St. 
PHILADELPHIA.   North  American  Bide. 
PITTSBURGH.  Farmers'  Deposit  Bank  Bide. 


SALT  LAKE  Crrr,  705-6  Seama  Bldc. 

SAN  FRANCISCO.  Sheldon  Bldj. 

SAN  JUAN,  Porto  Rico.   Royal  Bank  Bldc. 

SEATTLE.  L.  C.  Smith  Bldg..  Rooms  1914-1917 

TUCSON.  ARIZONA,  SanU  Rita  Hotel  Bldc. 


iamnnmnniMmiriiimmiTiiniiMiiiiii ,m inMiiiiiiiiiiitiiiiiiiiiitf iiiiiii mil iiiiiiiiiiiiiiiiiiiiiii nn " iiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiimiiiiiii iiiiiiniiiiiiiiiiiiiiiiiii iiiiiiiiiiiii iiiiiiiiimii iiiniiiiiiiiiS 

iiui II iniim iniiiuiiiiHiniimi iii iiiiiii iiiiiiiin ii iiininillliiiniuiuiimm tlilliiiiiiim ii i n ii l ■ iimii iiiniiiniiiiiinii ill iiiiiiiii iiiiiiiiiiMiiiiiiniiiiiiti iiimn ^ 

FOSTER  SUPERHEATERS  { 

A  necetiity  for  turbine  protection,  engine  cylinder  economy  and  utilization  of  luperheat  for  all  itf  benefit!  1 

Power  Specialty  Company   IVi^'^,        l^'t'l^^l:^     li^nt^L,.    HI  Broadway,  New  York  | 

aiiiiiiiMtimiiiiimiiiiiiiiiiiiiiiiiiiimiiiii iMiiiimiiiiiiiiiimiiiiitiitiiiii*tiiiiii)iiiimiiiimiiiiiiiiiiiiiiiiirii i miiiiiiiiiitritiiiriiiiiiiiiiiiiiMiiiiiiMiiimiiiiiiiNiriiMi iiiiiiiiiiiiMiiimitititiu itiiiiimimiiiiiiiiiii riMiiiMiiiirMiiiiiiiiitiiiiimiiiiiiMihT 


uin>ifiiiirfimmiiuitiiiHiinin'MiiiiimiiHwiimiiimiiiimimiiiifiimimiumniiii»mHiiiiiiwiiiiimiiuniiiiiniuiiiminmiCT^ 


m^Ji^JS/LAJF^O  ITUMIOM-FUSES 


Automatic  Safety  and  Automatic  Eetum  Switch  Stands  for  Passinc    i   I 

Sidings.     Tec  Rail  Sp'^cial  Work  for  Interurban  Lines  and  Private     5   = 

aichts  ot  Way.     Manganese  Construction  a  Spoclalty.  g   = 


HL. 


*Himmn,.N.Y«.JNi.j.r.l»lU,N.Y.  N.wYoi*.O«0«.}0  Ckiircbl 


nittHiiiiiiiiMMiiiiiitiiiiMiKMiHimiimniimiiimMiiiiiHHiiiMiiiMHimiMMniniiMiiiimiimiHiMMHMiiiiii 


imi  Si 


Union"    Renewable    Fuses    will    save    four-flftbs    of 
.vour  fuse  maintenance  cost.  Guaranteed  to  civc  satis- 
faction.    Money  back  if  they  fail.     Booklet  on  reauest. 

CHICAGO    FUSE 

MFG.   CO. 

Chicago      New   York 

[iHiiiimtiiniminiimimmiiiimmiSuitm^^ 
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Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No.  1 


Innirance  polldM  do  not 
put  out  lire*  They  onl; 
pay  for  the  damsffe  done 
by  the  Dre.  The  delay 
cauaed  by  haTlnr  to  re- 
build or  repair  damace 
dooe  by  lire  often  costs 
more  than  the  Insurance 
Company  pay*.  Avoid 
this  delay  by  equipplnr 
your  Power  House  with 
the  N«ta  Bxeltutv* 
CASTLE  UBEBT7  Mo. 
1.  a  Tbree-Oallon  Carbon 
Tetrachloride  Type,  Hand 
Pump  Fire  Extincniaher 
which  has  suffident  ca- 
padty  to  extinculah  al- 
most any  lire  apt  to  hap- 
gm  around  the  Power 
ouse. 

Comparati^  and  com- 
petlUTe  teats  hare  proved 
that  a  CASTLE  LIB- 
EKTT  No.  1  can  eztin- 
irulsh  fire  that  could  not 
be  controlled  by  twenty- 
eicht  one-quart  Are  ax- 
tinffulshers. 

The  eztinculshinc  arent 
is  Castle  Liquid  approved 
for  Oovemment  use  and 
used  by  leading  Con>ora- 
tions.  Railroads  and  Qov- 
enimental  Departments. 

ITrits  tor  comptet*  de- 
0cripUon.  Write  for 
"Salett  AlvMiii"  t»lHna 
the  real  eton/  of  fire  ex- 
tinguUMne  liguide. 


James  M.  Castle    | 
Inc.  I 

812  Lincola  BIdg.         I 
Philadelphia,    Pa.  I 

Mannfactorers    and    DIstrtbators     | 
of  Flre-ExtlDKnlshlDK  Apparatna     = 

itiiiiiiitiiniiiiiiiiiiMiii'iHiiiiiiiiiiiiiiiiiiiiiMMiiiniiiiiiiiillnmiiiiHiitii 
iKtiiiiituDiiiiiiiiiitiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiiiiniiiiiMiitiiiiiiitttiiiiiiiu 


NILES-BEMENT-POND   CO. 

I    111    BROADWAY,  NEW  YORK 
_  ^^a  MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

AxU  Lathes 

Wheel  PreasM 

Car   Wheel  Lathe* 

Boring  Mill* 

Lathe* 

Hammera 

Crane* 

General  Machine  Tool* 


SPECIFY 


For  Drivings  Your  Auxiliaries 

TERRY  STEAM  TURBINE  CO. 

Hartford,  Coan 


Williams'  Superior 
Drop-Forged  "C"  Clamps 

"THEY   STAND  THE  STRAIN" 

SELECT   the  clamp   best   adapted   to  your   need* — 
"There's  a  Williams'  Clamp  for  every  purpose." 
Williams'    "Vulcan" — for     Heavy    Service — 11    sizes, 

J4  to  121/2  inches. 
Williams'    "Agrippa" — for    Medium    Service — 7    sizes, 

4  to  18  inches. 
Williams'    "Light    Service" — 8    sizes,    2    to    12    inches. 

Machin'uts'  Tools  Booklet  on  request. 

J.  H.  Williams  &l  Co. 

"The  Drop-Forging  People" 

143  Richards  St.,  Brooklyn,  N.  Y. 
143  So.  Clinton  St.,  Chicago,  HI. 


TOLEDO  CJ^ ANES      ^ 


rUI.. UHt 
CONDENSERS,  SPRAY  NOZZLES, 
VALVES,  OIL  BURNING  EQUIPMENT, 
FEED  WATER  HEATERS,  INJECTORS. 
I     Distillers,     Oil  Coolers,  Chemical     Equipment 

I     Schutte  &  Koerting  "^K.Tr^.Tp'ir,  ^' 


A  Single  Segment  or  a  Complete  Commutator 

la  timed  out  vtlk  equal  em  la  ear  ebop*.  Tho  aiitn  we  « 
■U  dUtar  only  la  aafsltad*:  aaall  ettfsn  ec—a n<  ear  alMe*! 
cmm  aad  skill  r—*  aa  do  lam  ordan.  CAJIBBOM  aaailty 
■Mllaa  toevenr  eotl  or  ■•■eM  Ikai  «•  eaa  SMriM,  ■■  •ad  m  t» 
•rary  eaasaaatelor  wa  tnM.  That'*  «ky  ao  naay  alaawta  lafD- 
«ay  ■*■  laly  *haii>aiaU  aa  aar  aaaw. 

CanMron   Elactrical   Mfg.   Co.,    Aiuonia,   Coanactieal 


WE-FU-GD  AND  SCAIFE 
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Cotton  Covered 


^N  IMPORTANT  feature  in  the  manu- 
^  facture  of  our  cotton  covered  magnet 
wire  is  the  proper  selection  of  the  cotton  stock. 
Every  bit  of  yam  is  thoroughly  tested  in  our  laboratories 
to  make  certain  that  our  rigid  specifications  for  uniform 
first  quality,  long-fibre  Sea  Island  cotton  are  met. 

This  care  in  selection  applies  as  well  to  the  copper  con- 
ductor— round,  square,  and  rectangular.  Only  the  best 
grade,  conforming  to  Mathiessen's  standard,  is  used. 

These  specifications,  and  the  corresponding  inspections, 
follow  the  wire  during  the  course  of  manufacture  until  it 
is  shipped,  layered  exactly  on  each  spool,  and  well 
protected  against  rough  handling  during  transportation. 


aiiiiiiriiiiiiiiiiiiinriiiiiiiiiiiiii iiriiii>niiiimiiiiiniiiiiuiliiliiiiiiiiiiiiiiiiiiiiiniiiiniiiMiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiriiitiriiiiiiiiii£     aitiiitiiilliniliitliliintliiuiiiiiiliililiiiii)iiiiiMiiiiii<liliiiiiriMniiiiiitiii)iirriiiiiiiiiiiiiiiiiiiililliriiiiiiiitiiiiiiiiirii)iiiiiiiiiiiiiiiHiiit^ 

Buy  a  Fuse  Once  j 

— then  Stop  I 

After  that  it  is  up  to  us.     After  a  burn-  | 

out,    turn   the    ferrule   a   quarter   turn,  | 

and  a  new  fuse  element  is  in  circuit —  | 

all  you  need  is  your  hands.     After  the  | 

four  elements  of  an  Atlas  Fuse  are  used,  | 

send  us  or  your  jobber  the  shell  and  it  | 

will   be   replaced  with   a  new  four-ele-  | 

ment  fuse,  at  the  lowest  cost  of  any  fuse  | 

in  the  market.  | 


r/a? 


Belden  Manufacturing  Company 

2401  W.  Twenty-third  Street,  Chicago 

Eastern  Warehouse:  Metuchen,  N.  J. 


'ftlllliiiiiniiiiiHiiiiiiiiiiniiiMiHiiiiiuiiinniniiniiiiiiiiMiiiiiliiHliiiiiiiiiiiilMljniiHiiiiiiiuiiiiiiiiiiiiiiiimiiilirliluiiluillliiuilllliiv 


{fiiiiiinfiiiiiitMiiiitriiiiiniiiiiiiiriiiiiiiiiinMiiiitiiiiiiiiiiiiiHiiiiiiiiiiuiiiiiiiiiiiiuiiiiiitiiitniiimiiiiiiiiitiniiiiiiiuiiiiiiriiiiiiHiioH' 

I.  T.  E.  I 

Circuit  Breakers 

s 
for  heavy  street  railway  work  are  | 

the  best  obtainable.  Write  for  New  | 

Complete  Catalogue.  I 

~iiliiiitiiiiiiiuiiiiitiiiiiiiniiimtiiiiiitllilltiilillllliliit[iiiiMtiiliiHiiiintiiiiniiiiiittiiiniiiiilllliiiniiiiiiiiiiiiMiiiniiiiiitiiiimiiii>iiiw 

oiiniiiiilllliHliiiiiiiitiiiiiiiiiiiiiiiiiirtiiiiirMiiiiilinitiiiiiiriiliiriiliillllitiiiuillliliiliiiiiiiiiiiitilillllllilMiiilliilllllilllllltllllttiiiliii^ 

I  The  Big  Three  I 

D  &  W  Fuses,  Deltabeston  Wire    [ 
D  &  W  Oil  Fuse  Cutouts 

I         D  &  W  Fuse  Co.,  Providence,  R,  I. 


Atks 


4-in-l  Multiple  Fuse 

3  to  600  amp.;  250  and  600  volts 


uiiiiiiniiiimiiiimiiniuiiiiu iii iiiiiuiiiiiii iimijiiiiiii iiiiiiiimimi ii iiiiiiiiiiiiiiiiijiiiiiniiiiiriiiir.-     k< 

BAKELITE-DILECTO  | 

(Insulatinf  Material)  | 

The  fields  of  usefulneas  for  Bake-  | 

lite-Dilecto   are    many   and   varied  | 

because     of     its     superior     merit  | 

over  materials  heretofore  available  | 

in  sheets,  tubes  or  rods.  | 

The  exceptional  qualities  of  Bake-  | 

lite-Dilecto    are    satisfying   electric  | 

railways  all  over  the  country.    In-  | 

vestigate.  | 

I     Othtr  MattHalm:   Vuleanixtd  FihTe—Cmttt—Continmntal  BaktUtm  § 

I  THE  CONTINENTAL  FIBRE  CO.  | 

I                                            Newark,  Delaware  I 

s                                                          Branch  Offices  i 

i    CHICAGO.    332    S.    Mlchlran    Ave.      NEW    TORE.    233    Broadway.  I 

I           Pittaburrh   OfBce— 301    Fifth   Ave.     San   Francisco  Office —  = 

i                  626  Market  St.     Loa  AnKelet  Office— 411   S.  Main  St.  = 

H     Canadian   Office — Cor.  King   and   Yonge   Sis..    Toronto.    Ontario.   Can.  = 
9iiiiHiriiiiiiiiiiliirriiiHriiiiniiriiiiiiiMiiitiMiiiliiiiiriiiiiiiiiitiiiiMiiiiriiiiiriitiirriiiiiiiiiiiirnriiiiiiiiiiiiiiiiiiiitiiiiiMiiiiiiiiiiiiiiillli(7 


Cheapest  renewable  fuse  approved  both  for 
250  and  600  volts  and  by  both  Underwriters' 
and  Factory  Mutual  Laboratories. 


When   sending  for  samples   and   prices  give 
name  of  your  electrical  dealer  or  distributor. 


Multiple  Electric  Products  Co. 

Incorporated 

SALES  OFFICE: 
450  Fourth  Ave.,  New  York  City 

iiiiiriiiiiiiiHiiiiiiiiiDiiiiiiiiiiriiiiiiiiiiiiiriiiitriiiiiiitiiniiuiriiiiiriiiiirifiiiiitiiiiiitiiiit iiiiiiiiiifiimillllillllllliliiliililiiiiliuii: 

iitiiii(itiiiiiiiiiiiiiiiiiniiiittiiiiniiiiinfiiiiiMiiiiiiiii(iiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiimiiiiiiiiiiiMiiiiiiiiiitiiiiiiniiiMiiiiHiiii(iiiiiHiim 


Full  power  with 

High  or  Lower  Adjustment 

Many  emergencies  requiring  a 
powerful  Jack  present  a  diffi- 
culty In  bringing  the  Jack  to 
bear  on  the   load.     The 

Buckeye   Emergency 
Jack  No.  239  Special 

saves  time,  strength  and  trouble. 
The  many  positions  to  which  It 
Is    adjustable    easily    solve   per- 

§lexing    lifting    problems.     Full 
etaila    In    our    catalog.     Write 
for    It. 


The  Buckeye 
I        Jack  Mfg.  Co. 

I  Alliance,  Ohio 

^illlltiiitiiiiiiiiiiiiiiiiiiiiiiiliMiiitiiiiiiiiiiiiiirtiiiiriillllliliiiilillililliiiriintiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiirMiiiittiiiiitiiiiKiiiimiiiiiiii: 
JlllllllilllllUIIIIUUIiillUllllilllllUliiilllllllllllMlllllllilllllliilMlllllliliillliiillLllilllliiiilllUiiUiiillllllilllllllllllilllllllllllllllllllli 


'    MFG    ' 


"Everything  In  Insulation" 


Mica 
Vulcanized  Fibre 
Varnished  Clotli 
Insulating  Tapes 


Waxes 
Asplults 
Compounds 
Insulatint  Vamlsb 


The  above  are  only  a  few  of  our  products 
Write  ua  for  anytbing  la  this  line  you  may  reqmlia, 

MITCHELL-RAND  M'F'G  CO. 

103  John  St..  New  York  City 

imniiiiiiiiiimiiiimiiiiiiriiiiTiiiiiiiiiiiiniiiiiiiiiiimiiiiiiniiiiiiiiiiiiiiiii iiir irriiiiniiiHimiiiniiiimiiiiminiiniir 

lulllllliiiilliiiiiiiiiil|iiii|illiiiiiiiiiiiiiiiiiiiiitiiiiiriiilllllliriliiiiitriiiiiiiiiliiiiiiliiiiiiimiilirifliiliiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiMiiii''.a 


^££N  @AIN  (rATBS 


Green  Engineering  Co  .  East  Chicago,  Ind, 


^iimiiiiiiiiiiiiininiiraHiinuiiiiiiiiiiiiimiiiuiiiii iiiiiiiiuiiiiiuiiiiiiHiiiiiiiiiiriiiiiiini iiiiiiuiiiiiiiiiiii miiiiiiir      -iiiiiiiiiiiiiiiiiiii iiii < iiiiiiiiiiwi miiii iiiiiiiiiiiiiiniiiiiii i j i iiiii iiiiiiiii: 
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INTERNATIONAL 
FARE   REGISTER 

^^     ,                        ~ 

1 

193  i 

jf^BljJ 

Type    R-IO 
Single  Register 

International    Fare    Registers.      Single    regis- 
ters,    round     and    square;    double     registers, 
duplex    counters,    car    fittings,    foot-operating 
devices     for     single     and     double     registers. 
Exclusive  selling   agents  for    Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS   South    Throop    Street,   Chicago 

"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


Wm  can  hmlp  you 

Wrtte  «■ 

The  Arthur  Power-Saving  Recorder  Co. 

ted  National  Bank  BIdg..  Naw  Havan,  Conn. 


FORD  TRIBLOC 

A  Chain  Hoiit  thai  exceli  in  every  feature.  It  haa 
Planetary  Gcart,  Steel  Partt,  3^  to  1  factor  of  Safety. 
It'i  the  only   Block  thai  carries   a  five-year  guarantee. 

FORD  CHAIN  BLOCK  CO. 
Sacaa4  aad  Oiaaaaad  Sis^  PkUadalpkia 


BUSH  SAi  LIY    roOLS 

Mnko 

^  unr  WIRE  WORK 

I  SAFK   AND  SURE 


THE  BUSH  ELECTRIC  CO. 

'  '  '■  :    Hroadwav.   '^Wveland,  Ohio 


IIIUmillllllllUIIHIIIIIlltllllMIIHUIIIItlltl  1 1 IIIUIIM I IIKII 

WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

i    Write  for  TriERMOSTATIC  CONTROL  l.\FORM.\TION 
I  ELECTRIC     HEATERS     Cut 

I    ^mmmmmi^m^^mm^m^m^^m^m        Installation  and  Maintenance 

Charge. 
VENTILATORS    Also     Venti- 
late in  Stormv  Weather. 
THERMOSTATS     Save     Cur- 
rent. 
ORIGINATED      the      u«      of 
NON-CORROSIVE  Wire  for 
ElfCiric  Car  Heaters. 
I    -^^-^-^-^— —    ORIGINATED  The  Ventilated 
i  Coil   Support. 

f      LKT  LS  UGL  RE  ON  VOLR  NEXT  REQUIREMETNS 
I    Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York 

^iiiMuiiiiiuuiiiMtimoni  iiin  I  iiiiiimwiHUUiNMiiMMiwiiiHiiiHiuHiiintiHmnnMifiinuN^ 


9HUHiiiutimiiiiiiiiiiHtiiiiir(iHiiiiiiiiiitiiiuuiiiiiuniHiiiiiiiititititiiituiiiii)iuiuiiiitiiiiuiiiiitiiiiiniiiiiihiiiiiiiiiiuMi 


The  Zone  System 
of  Fares 

is   successfully  collected 
with  the  aid  of 

CLEVELAND 
FARE  BOXES 

Ask  Is  for  Particulars 

The  Cleveland   Fare 
Box  Co. 

Cleveland,  Ohio 

Cuudian  Brajicb:  Preston,  Ont. 


^tniMtilimtiifmfmmrrMitrr'jtnmmmimnn 


The  Economy 
Railway  Meter 

Induces  Power  Saving. 

Our  powor-s«Tlne  tralletloe 
will  vitally  tnit>r*-«t  rou  rtcbt 
now.     A«k  for  theoi. 

Economy  Electric  Devicea  Co.,  Chicago 


Auiimiiiui^      Car  Heating  aiid  Ventilation 

)•  one  ot  the  wtnler  probl«m<  that  70U  must 

•eltle  without  delay.     We  can  ahow  jroo  how 

to    take    rare   ot    Imth.    with    one    eqalpaent. 

.^  Now  la  ih*  time  to  ret  jrour  car*  ready  toe 

|£  next  winter.     WriU  ter  4<talla. 

^^^^^E     The  Peter  Smith  Heater  Company 

97?IUraini\^         1725   Mt.   Elliott   Ave.,   Detroit,   Mitk. 


J 


Jfeiinplox  t  Jackal 


Rail rt  X u !.•«(  <  4jntr<i< -tc^rs - Iiulustrlo.s 
.^VufoiBoMk-j^-IVilo  Ihilllnj*  "..i  Onlnancoj 


Tomph^toiiaK 


t.^^yaalraym 


1.11 1 1 . 


Use  them  in  your  termfauda— 

PEREY  TURNSTILES 

or  PASSI METERS 

FuUr  than  U<  llck*1  t»IUr 

Perey  Manufacturing  Co.,  Inc. 

M  Church  Street.  New  Yorit  ai]r 


II 
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■iiiiumiiiuiiuiiiiiuiiuiiniiuuiuimiiuiiiiiiiiiiiiiuii luMiiiHiiiuiiiinniiriiniiiiiiitiHiuitumiuiii iiiiiiiiiiiiiiiiiiiiiik      fniiiimiiiiiiiuuiiiuuuiiiuiiiiuiiiuuiiuiuiiuuiiuiiiiiuiiimiiiuuiiiiuuuiiiiiuiiii uiiiiiiiiiiuiiiiiuiiiiuiiiiiraiiiiniiiuniiii!; 

I  Electric  Railway  Sale*   Distributors   for:       |    | 

I  Anderson   Brake   Slack  Adjusters.                                         |    f 

I  Garland   Ventilators.     Miller  Trolley   Shoe.                     |     | 

i  Perry-Hartinan  Center  Plates  and  Side  Bearings.              |     | 

I  Jewel  Hot  Blast  Heaters.                                                    i    = 

I  H.   &  W.  Electric   Heaters.                                                I    1 

I  Reliance   Air   Sanders.     Air  Rectifier.                                 |     I 

I  Berg  Life  Guards  and  Fenders.                                            |     f 

I  Chicago   District  Representatives   for:                      | 

I  Draw  Line  Material                                                i      I 

i  Earll  Trolley  Catchers  and  RetrleTeni                              |      J 

I  817  FUher  Building,  CHICAGO                f 

illlllHUIIIIHHmilUIIIHIIIH(HIIMI(IIIIIIIUMMHI(IIIIMHIIIII1MnMIMHnilllinimnMniMlllinM1llllllinillHIIIIIHIIHHIIIIIIIin  I 
^lliniUHIIMHnMIHrillHIIIIMHIimilllMIIIHtHliminirtllimillllttlHIHMIIIMIIHllllllUIIIIHMIIHiHinHlimilltMIIIIIIIIIIHIIIHHIMnMr        f 

I  The  Kalamazoo  Trolley  Wheels    | 

i  have   always  been   made  of  en- 

1  tirely  new  metal,  which  acconnta 

I  for    their    lone    life    WITHOUT 

I  INJURY   TO    THE    WIBE.      Do 

I  not  be  misled  by  statements  of 

I  large  mileage,  because   a   wheel 

I  that  will  ran  too  long  will  dam- 

1  age  the  wire.     If  our  catalogue 

I  does    not    show    the    style    you 

I  need,    write    us — the    LARGEST 

I  EXCLUSIVE  TROLLEY  WHEEL 

I  MAKERS   IN  THE  WORLD. 


Hale  &  Kilburn 
No.  \  08- AV  Slalionary  Seat 
For   One -Man   Safety  Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Safety  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


THE  STAR  BRASS  WORKS  | 

I  KALAMAZOO,  MICH.,  U.  S.  A.  | 

1  3 

.^imuiiiiuiiiHmiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiutuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiiuiiiiiiiiiiiiiiiiuiiiimiiHiiiiJ 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


llllllimiliniiiiiMiiiiiiiitiiiiiiiiiiritii 


iittriitiiiiiiiimiiiiiiiiiiiiiiimiiiHiiuiiiiuiiiiiiiiiiiiiiiiiiiiiiiHiiiiniiimiin'; 


->tiMiiriiiiiiiiiiitiiiitHiiiiitMiiinilltlllllHlllltllHliiiiliniiiiitriilitliMiuiiiiiuiiiiiiiiiiiiiiiiritiiiiiiiiimilliM)illimiilllllllimiluniHiP 
uiiiiHiriiiitiiiiHiiiiittiiiiiiiiiimiiiiiiiiiiniiiitninHiuiiitiiiiHiiniMiiiiitiiiiiinmiiiiiiiiHtiiHiiiuiMiiHiiiiiiiiiiimuMiiiititiimiiiii 


Direct 

Autoinatic 

Registration 

By  the 

Passenger 

Rooke  Autoinatic 

Register  Co. 

Providanee,  R.  I. 

iiiiiHiiimiiiiiHiiiiiimiiiiiiiiiiiiniimiiiiiiHMHiiiiiiiiiintniKUMiiHiiiuiuiiiliu 


I      I 

a       — 

I    I 


i     i 


Siiiiiiiiiiiiiiiiiiiiiuiiiiiiriiiiiniiiiiiiiiiiiiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiii^     i 


75%  of  the  electric  railways 


B-V  Punches  g 


The  "lH?caP'»Ex(be"  Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

THE  ELECTRIC  Storage  ROTiiRYCa 

PHILADELPHIA 


S*nd  for  Catalog, 
I     BONNEY-VEHSLACE  TOOL  CO.,  Newark. 

iiiiMiiiiiuiiiniiiiiiiiir(iiriiiiiiiiriiiiriiiiilliiili(iiiiiiiiiiiiiriiiiiiiiiii<iiiiinrlililiiilllMiiHiHiii<iiilllilllllllliiiiiiiiilillliM<lilllllllllltR 

uritiiiiiiiiiiHiiiiiiiiriiiiiiiiiiiiiiiriiitiiitiiiruitiHiiiiiHMiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitHiiiniiiiiiniiiKiiiiitit^ 

I  Electric  car  heaters — thermostatic  control—  | 

I  pneumatic     car     door     operators — buzzers,  | 

I  single-stroke    bells,    starting    signal    lights —  | 

I  special  resistances.  | 

I   CONSOLIDATED  CAR  HEATING  CO.  | 

I  ALBANY,  NEW  YORK.  CHICAGO  | 

^luutiiiiiiuniiiiiitMiiniiiiimiiiiniiMnrtiiiiitiiiiiiniiiiiiiMiiHiiiiiniiiiHiiiiiiiMuiiiiiuMiituiHiiniHiinMiiiiiiiiHiiiiiiHiiiiiitiin 

jfiniiiniiHiiiiiuiiimiimimtiiiiiiiiiiiinminiiiiiiMiiiiiiiiiiiiHiiiiintiiimiiimiiiiiiiMHiiitiiiimiiiiiiiiiiiiiiiiHt^^ 

I 

I    Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and 

I  ventilate  your  cars   at  the  lowest   possible   cost 

I  The  Cooper  Heater  Company 

1  Carlisle,   Pa. 

UmiiMiiiiimiimtiuiiuiaiiiMiiimiimiHniiimiiiiiJiuMiHHiiiiMiuiiiHUMiimiiiHntiiiiiHiiiiiiiiiimiiiiHiiiitiiiiiiitiiiiim^^^ 


^imiiiititiii uiiuiiiiiiiinimMiiiiifiiiiMiiiiuiiiiiiiiiimiimiiiim iiitiiiiiiiiiiiiiiitfuiiiitiiiiiiiniiiiiMHiiiiiiiMimmiiiui 

nillUllllHIIIIIIIIIIIHIIIIIfllllHIillMtlMIIHIIIHIllllHIIIIMIIIHIIIIinMIIUIIIirHIIIIHHIimilllNIIUUIIIIIIIIIIIlllllllllllllllllimiimH 


162    RAILROADS 

usK  DIXIE  <=up 

Penniy  Vienciir«$  Matrhines 


i»dKir<CwCUH   COMS^A.1 


.iiiiiiiiiniimnmiimrMiiiiiiiiiiiiiiiiiimi iiiiiiiiimimdiiimmmimiiiiMtimiiiiuiiiuuiiiii tiiiimiiiiiiiiiutiiiiiiiiimiiiMW 

^MIHntltlinilllllllllMHIHI1MMIHIIIIIinillinilMIMIIII<niUMinilllllllMIIIIIMIINUIMIIIIIHIIIII(MlllllllllllllllllinillllllllllltHllltnilll__ 

I    SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


Trade  Mark  Reg.  U.  S.  Pat.  Oft. 
1       Mude  of  extra  quality  stork  firmly  braided  and  smoothly  ftniwheil 
5  Carefully  inspected  and  g-naranteed   free   ffom  flaws. 

i  Samples  and  information  gladly  sent. 

I        SAMSON  CORDAGE  WORKS.  BOSTON.  MASS. 

lluUMiiiiiiHMiMiiiiiiniiHiMiiMinniiniiirMiinMiiuHtMiniiHiiiiiiMiinMMMiiiniuniiiiiiiuirfflPHiiiiiiiiiiitiiiiiiiiiMiiiiMiiiuiiitt 
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Now  the 

ONE-MAN  SAFETY  CAR 

has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2J  inches  to  2^ 
inches  wheel  treads;  for  narrow 
heads. 

Pattern  No.  1X87,  2J  inches  to  3 
inches  wheel  treads;  for  wide 
heads. 

AnduseSoHd  End  PlateBrake  heads 
for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 

332S.  Michigan  Ave.,  C3iIc»go     Chattanooga,  T«nn. 


"V-K" 

Oilless  Trolley  Wheel 


do«i    everythlOK    that    any    other    Um 
will  do— and  doea  It  bett«-. 
The  "V-K"  doea  many  thinra  no  other 
wheel  can  do — and  doea  them  effideoUy. 

Aak  na  abont  it. 


More-Jones 

Brass  &  Metal  Co. 
St.  Louis,  Mo. 


^iiiiiiiiiiiiiiiiiiitMiitiiiiiriiiiiiMiiiiiiiiiiiiiiiiiiiuiiiiiiiitiiiiiiriiiiHiiiiiiiiiiiiiiiiiiiliiiiiiHt 


fiiiiiiiimiiiitiiliuiiiiuiiiiiuiiniiiitfiiiiiiimtitimimiimiiiiinniiiiiiifltiniiiiiniitrmHtiiiiiriliiitiiitt 


miMiHHuiHmutHiHmimiiiimiiiiiiwaHiniaHmHiiiimHHtimriiiHWMUimainttMii 

iHtiiiiiiiinitimiiiiiiMiiiMnuMKiiiiHiMiiiiiiiriiiiiiiiiuiiiiiiiiliiiitiiiiiiiMiiiiiniiiiiiiiimHimM: 


McGuire-Cummings    Mfg.    | 

5 

Company  | 

G«n«r>l    Officaa— 1 1 1    Waat  Monro*  St.,   CHICAGO 

City  and  Intenirban  Car*  and  Trucks, 
Snow  Sweepers  and  Plows, 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 


B.  A.  Ba«<Bia.  It..  PiMl<i«it:  CbariM  C.  CaMta.  lint  Tin  riiillmlj 
rrad  c.  J.  Oall.  tMnury:  BusM  1.  BwMuii.  TlM-rnal4«t  tmt  Tnaa- 
ur«r:    W.   C   UlMsln.   BnalnMr. 


National  Railway  Appliance  Co. 

OO  EMt  «ieD4  8t^  NBW  YOKE  CRT 

H*f<'nitn-C«>tU   CorvonUon.    ChlMto 
Nfttlontl   Railway   Appllanc*  Co.,   WMhlnfftMi.   D.    C. 

RAILWAY  SUPPLIES 

SalllBS  A(«ita  for  Tool  8ImI  Om 
AAhtaUra.    OanaaM     Palat    Olla. 


Ita*  BaxM,  r«n7  aii* 
Oantartnf  Oaatra  Ptatas.  Om  Mm 
■••■•By     Powar     Ssrtac     M«*ara,    Jawal 

B.  a   W.   Bartria   Hastara.   Ovlaa4   Ti 

Cmt  K«alpBMnl  Oompsar'a  Ooa  Mas  CM%  HM 


Bayonet  Detachable  Trolley  Harps 


■are  time,  labor.  Thtali. 
wire,  power,  money:  kaap 
yotir  can  on  acfaedtU* 
tlOM.  pfvTanl  •ecMtanU. 
SaUafactloo  tturaotaad. 
BAYONET    TROLLEY 

HARP    CO. 
Sprlafftald.  O.,  U.  S.  A. 


THE       MOST       SUCCESSFUL       MEN       IN       THE 
ELECTRIC     RAILWAY     INDUSTRY     READ     THE 

ELECTRIC  RAILWAY  JOURNAL 

EVERY   WEEK 


DREW  MOTORMEN'S 
SAFETY    MIRRORS 


tar  tmlmlmgma  N:   It 

DREW  ELECTRIC  &  MFG.  CO. 

OaOammAn.  aod    NIckal    Plau   ftall- 
foad.  CtoraUad.  O. 


lAIUWAVIKIU 


X{  \  f  flUfy  pOMPAMy 


M*  Jtf«mi/a«H'«n 

Atn  -moCXD  JBT"  TKNTIUiTORa 

far  Moil  II  ari  Arcb  RoqrCar*.  and  all  claMa*  ot  buSdiafa: 

or  Car  TaiBparatnrea 

l«14n  WMT  MS  Sr.  WrmM  ISM  BROADWAY 

^^aii^«.  HT  Cililiiiii  ttam  Vark.  N.  T. 


Wa    tpaeialixa   in    thm 
manufaetura    of 

HIGH  GRADE 

BRUSHES  for 
RAILWAY  MOTORS 

and  all  other  tjpea  of  electrical 
equipment  All  brushes  ecpeciAUj 
clf'ttirnid  for  the  serrice  in  which 
they  arp  to  operate  and  aatl<ifactor7 
performance    ruaranteed. 

THE   UNITED  STATES  GRAPHITE  COMPANY 

Sftxlnaw.  Mtdiiffu,  U.  S.  A. 

Braaefa    Ofllewi:    New  Tork.   PitUburrh.    FhUftdelphla.    Birmlnc^aa. 
Chicago.    St,    L«aU.    Denver.    Saa    Fraaclaco 
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SECTION 


Miiiiiiiiiiinniiiim 


POSITIONS  VACANT 

8  cents  a  word;  minimum  char^  92.00 
an  insertion. 

POSITIONS  WANTED 

4   cents  a   word;   mimimum  charge   75 
cents  an  insertion  payable  in  advance. 


ADVERTISING  RATES 

ELECTRIC    RAILWAY    JOURNAL 

Count  5  words  lor  box  number  if  replies  are 
in  care  of  any  of  our  otQces;  no  additional  charg-e 
for  remailing;  10%  discount  for  one  payment 
in  advance  for  4  consecutive  insertions  of  tin- 
displayed  ads. 


MISCELLANEOUS 

For  Sale.  For  Rent,  Wanted.  Business 
Opportunity.  Agents,  Representatives 
and  other  advertisements:  8  cents  a 
word;  minimiim  charge  $2.00  an  In- 
sertion; (Evening  Work  and  Tutoring 
ads  at  4  cents  a  word,  minimum  charge 
75  cents  an  insertion  payable  in  ad- 
vance). 


DISPLA  Y*ADS:— 1  in.-$4.S0;  4  in.-$4.30  an  inch;  8  ln.-$4.60  an  inch;  15  Sn.-$3.90  an  inch;  30  in.  (one  page)-$3.70  an  inch. 


POSITIONS 

VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS  VACANT 


CAR  barn  foreman  wanted  for  road  operat- 
ing 10  to  15  cars.  Should  be  familiar 
with  Q.  E.  equipment  and  Westlnghouse 
Air  Brake  equipment.  State  age,  ex- 
perience, references  and  salary  expected. 
P-599,  Elea   Ry.  Journal. 


ELECTRICAL  repairman  wanted  One  fa- 
miliar with  overhauling  and  repairing  K 
type  controllers,  circuit  breakers,  rheos- 
tats, brush  holdes,  etc.  State  experi- 
ence fully  and  salary  exepected.  Apply 
to  Master  Mechanic.  Saginaw  Bay  City 
Railway  Company,  Saginaw,  Mich. 


ELECTRICAL  draftsman  for  designing, 
detailing  and  layouts  in  connection  with 
electrical  Installations  in  stations  and 
substations.  Reply  giving  age,  education, 
experience  and  salary  desired  to  Mr.  H.  A. 
Seymour,  Commonwealth  Edison  Com- 
pany, Chicago,  III. 


HIGH  class  civil  engineer  wanted  by  com- 
pany planning  large  developments  In 
South.  Must  have  electric  railway  loca- 
tion and  construction  experience.  Ad- 
dress Room  220,  Citizens  Bank  Bldg.. 
Norfolk,   Va. 


JUNIOR  electrical  engineers,  11501  — $1800. 
per  annum  for  assignment  to  Inspection 
of  subway,  elevated  and  street  railway 
power  houses  equipment  and  rolling 
stock.  Open  to  those  with  three  years' 
acceptable  experience  In  electric  rail- 
roading and  the  manufacture  and  Instal- 
lation of  electrical  or  mechanical  appara- 
tus and  to  graduates  in  electrical  engi- 
neering. A  number  of  provisional  ap- 
pointments being  made  pending  examina- 
tion. Open  to  citizens  only.  Age  limit 
21  to  SO  years.  Apply  to  Office  of  Transit 
Construction  Commissioner.  Room  1195, 
4»  Lafayette  Street,  New  York  City. 


POSITIONS   WANTED 


ENGINEER,  32  years  of  age,  10  years'  ex- 
perience in  charge  of  city  and  Inter- 
urban  track  construction  and  mainte- 
nance, desires  position  as  chief  engi- 
neer or  engineer  of  maintenance  with 
up-to-date  property.  Minimum  salary 
$8,600.  Available  April  1.  PW-596,  Elec. 
Ry.  Journal,  Old  Colony  Bldg.,  Chicago. 
Norfolk,   Va. 


iiliMlllllriluMlilttiit 


In  Replying  to  ''Blind"  Ads 

be  careful  to  put  on  envelope  the  key 
number  in  the  ad.  and  also  local  addreM 
of  office  to  which  reply  U  sent. 


10th  Ave.  at  36th  St..  New  York. 
935  Real  Estate  Trust  Bldr-.  Phila. 
533  Leader  News  Bldg*.,  Cleveland. 
1570  Old  Colony  Bids..  Chicaro. 
531  Rialto  Bldgr..  San  Francisco. 


Important  ^ 

Oririnal  letten  of  recommendation  or 
other  papers  of  value  should  not  be  en- 
closed to  unknown  correspondents — send 
copies. 

lIMtlllMMIOMMMIIMIlMIIIIIIIIIMIIIIIKMIIHllllMMI 


POSITIONS  WANTED 


MAN,  14  years'  experienae  with  largie 
street,  railway,  light,  power  and  gas 
properties  as  accountant,  assistant  to 
general  manager,  secretary,  treasurer 
and  auditor  solicits  change.  Age  40 ; 
large  of  statue,  physically  sound  with 
good  personality.  A-1  references.  Ad- 
dress PW-601,  Elea  Ry.  Journal. 


SUPERINTENDENT,  age  35,  eighteen 
years'  experience,  transportation,  me- 
chanical and  power  efficiency  on  road 
operating  interurban,  surburban  and  city 
lines.  Address  PW-597,  Elec.  Ry.  Jour- 
nal, Leader-News  Bldg.,  Cleveland. 


EVENING  WORK  WANTED 

OPERATING  statistics,  new  business  possi- 
bilities and  rate  data  prepared  and  ana- 
lyzed. Accounts  prepared  and  audited. 
EWW-eoa,  Elec.  Ry.  Journal.  935  Real 
Estate  Trust  Bldg.,   Philadelphia,  Penn. 


FOR  SALE 


Rotary  ConTerters 

150  KW.  Gen.  Elec.,  type  TC4A,  rotary 
converters,  3-phase,  26  cycle,  873  v.  a.  c 
to  600  V.  250  amp.  d.  c. ;  each  with  3-60 
KW.  type  H  25  cycle  6600-376  v.  oll- 
cooled  Indoor  type  transformers ;  also 
both  a.  c.  and  d.  a  control  panels  with 
instruments,  speed  750 ;  all  in  fine  con- 
dition, immediate  shipment.  Gregory 
Electric  Co..  16th  &  Lincoln  St.,  Chicago. 


IIIIIIKIM DIMKtIIIIIIIIIIM', 


WORRYLESS  ELECTRICAL  REPAIRS 

On  all  kinds  and  slzea  A.C.  or  D.C.  motori  and  leneratorg.  Btartert.  weldws,  coniroUen. 
or  anytWnr  electrical.  Quick  shipment  from  stoolt  material,  of  coils  commatators— 
>A*>ts — besnnrs.  etc.     Bsmember  our  Initials  stand  for  onr  prodact. 

CAREFUL  A  CCURATE        \I7'ORRYLESS 

LEVELAND     ArMATURE        VV  ORKS,  Inc. 
EST.  189B  4732-4-8  ST.  CLAIR  AVE..  CLEVELAND  INC.  1918 


WANTED 

Pour    101-B    Westinsrhonse    railway    type 
second-hand 

ARMATURES 

either  complete  with  windinrs  or  without 

windings. 

Notify    S.    J.    WITT,    Master    Mechanic. 

West   Pann    Kys.   Co.,   ConnellsTille.    Pa. 


llllltMlllltlttlM.lllllM 


Your 
Advancement 

is  largely  in  your  own 
hands — it  is  doubtful 
if  any  one  else  is  wor- 
rying over  it. 

Better  positions  are 
constantly  being  se- 
cured through  small 
advertisements  in  the 
"Positions  Wanted" 
columns. 


80,  CENTS 
FOR  20  WORDS 
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RAILS  'N  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Tods  New  12-lb.  to  100-lb.,  and  fastenings. 
40,000  Tons  New  Open-hearth,  first  quality,  80  lb. 
5,000  Tons  Relayers,  25  to  100  lb.,  and  fastenings. 
Car  and  less  carload  inquiries  and  orders  solicited. 
Rails  cut  to  lengths  for  all  purposes. 

TRACK  ACCESSORIES 


ir 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS— 60-CYCLE 

2—300  kw.,  Westg.,   3-phase,  370-v,  A.C.,  575-v.,  D.  C, 

600  r.p.m. 
1—150  kw,  Westg.,  2-  or  3-phase,   ISS-y,  A.C.,  250-t., 

D.C.,  720  r.p.m. 

FREQUENCY  CHANGER  SET 

1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.ra.,  3-phasc,  60-cycle,  2300-v.  ones  end,  3-phasc, 
6600-v,  25-cycle  on  other  end. 

ARCHER  A  BALDWIN.  INC. 

IH-IIS  Ub«w  ItnM.  Nm  Teik  CIO 
Ttlrpkm:   «SS7-4iSS  JtaoMr 

millHIIIIUIIIIIIIIWHIIIIMini«MinMlllltqil«tM«HIMM*«llMll'WIIHmim»HHIIM«l»IHIII(H*i«IMIIMS«|M|«M|«||||i||W^ 


s       SHimitiiitiiiiiMilMUUiMt miimHiimiiiiiMiiuiimiiiiiiuutiitiiutiiHiHiiiiriitmiiimiimiiiiimimii 


I      I 


Advertisements  for  the 


BOLTS.  NUTS  AND  SPIKES        |j  Searchlight   Section 


We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 

ABLE    TRACK,    DUMP    CARS, 

PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


Puk  BuUainc 
Pittaburgh,  Pa. 


TrlbuiM  BuUdlna,  1S4  Nauau  St. 
N«w  York,  N.  Y. 


luuiiiiiiiuiir.iiiiiMuiiimtuimMiiui iiiiuiiKiiiuMHiMiiuiiii      ^tiiiDiiittiiiiminiiMiii 


Can  be  received  at  the 
New    York    Office    of 
Electric  Railway  Jour- 
nal until  10  a.m. 

Thursday 


For  Issue  out  Saturday 


0141 


FOB  8AUI 

4 — Center  Entrance,  All- 
Steel  Cars.  Plain  Arch 
Roof,  35  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2 — G.E.  247-A  Box  Frame  Motors. 
2— K-IO-P  Controllers. 

Cmmphla.     MplmtiU  CandMmn. 
PwU  JHatta  mp*m  r*«aMt. 

ELECTRIC  EQUIPMENT  COMPANY 
Coaamoawsalth  VUg..  PhlladMptiU.  Pa. 


rom  SAI.B 

FIVE 

Open  Trailers 

FOUR 

M 

otor  Cars 

FtT 

full  partieulara  utrita 

C.  J.  SWIFT 

HIchwood.    lUlBOU 

Caution-RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

16-lb.  Rails,  angle  bars,  bolts  and  nuts 
2S-lb.  Rails,  angle  bars,  bolts  and  nuts 
80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
85-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
90-Ib.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
100-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 

They  will  be  gone  soon.    Write  or  wire  for  our  quotatiotis. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH    OFFICES:   First   National    Bank    Bldg..    Pittsburgh,    Pa.;    Railway 

Exchange  Bldg.,  St.  Loui%  Mo.;  East  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and  St.  Louis,  Mo. 


CARS  FOR  SALE 


POB  SALB 

BOILERS 

3—640  H.P.  II    a  vir    Uotl<n.  la  (sir  ooa- 
ditlon;  w«l«r  tubf. 

DALLAS  ICE  FACTOKY. 
Cor.  S»>M  Slid  Ball.  Dallas.  Ite. 


s 


EARCHLIGHT 

ERVICE 

ECURES 

ATISFACTORY 

ITUATIONS 


SOOT 
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9inmFllliminiMIIIHIUMIIIinM0IUMIMIIIIIHMIIUIiriHnilMIIIIIMUMMniMHtMIMIIIIMMUIIIIIHIIimMmilHtHrrilUrillHtlMIIIHHmMIWIMIIIttlH(MMmrilMIMiriIIIMIIMIIIHrHII|MIIHMMII>^^ 


Electric  Railway  for  Sale! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated front  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

5000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6  Babcock  &  Wilcox  boilers,  165-lb.  pressure,  equipped  with 
American  stokers,  forced  and  induced  draft,  and  economizers. 
Corliss  Engines. 
Generators. 

Switchboards  and  Transformers. 
Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

5  Box  Cars,  no  motors. 

3  Flat  Cars,  no  motors. 

1  Derrick  Car,  no  motors. 

5  Gondolas,  no  motors. 

3  Gondola  Cars,  no  motors,  center  dump. 

Write  or  wire  ua,  atating  just  what  you  are  interested  in,  and  we  wUl 
be  pleased  to  submit  quotations  and  further  particulars. 


HYMAN-MICHAELS  COMPANY 

{Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches;  New  York  City — Pittsburgh — SL  Louis 
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War  Department 

CORPS  OF  ENGINEERS 

Offers  for  Sale  by  Informal  B 


STEEL  RAIL  and 


Here  are  the  Conditions  of  Sale 


A  LL  material  will  be  sold  "as  is,"  F.O.B.  storage 
/-%  point.  All  material  listed  is  unused.  It  is 
.n  open  storage.  Analysis  of  the  steel  cannot 
be  given.  It  was  originally  inspected  for  the  Cjov- 
ernment  by  R.  W.  Hunt  &  Co.,  and  by  the  Pitts- 
burgh Testing  Laboratory.  It  may  be  inspected  by 
authorized  representative  of  the  prospective  bidder 
upon  application  to  the  officer  in  charge  at  points 
of  storage.    Quantities  shown  are  approximate  only. 

Bids  may  be  for  the  entire  lot,  or  for  the  entire 
quantity  at  each  separate  storage  point,  or  for  the 
entire  lot  of  each  class  of  material,  or  for  the  listed 
quantity  of  each  class  of  material  at  rach  separate 
storage  point.  No  special  form  of  bid  is  requrrrd. 
Bids  may  be  made  by  letter  or  telegram. 

In  making  bids  for  Rail,  state  price  offered  per 
grott  ton ;  for  Splice  Bars,  per  pair ;  for  Bolts  and 
Nuts,  Spikes,  Tie-plates,  per  cwt. ;  for  Rail  Braces, 


Railroad  Crossing^,  Re-railers,  each.  Delivery  will 
begin  within  a  short  time  after  completion  of  con- 
tract. The  Item  Number  as  gven  in  this  adver- 
tisement must  be  specified  for  each  it  xa  upon  which 
bids  are  made. 

All  bids  must  be  in  office.  Chief  of  Engineers, 
Room  2706,  Munitions  Building,  IVashinfton,  D. 
C„  not  later  than  4:30  P.  M.,  Eastern  Time,  March 
29,  1920.  The  right  is  reserved  to  reject  any  or 
all  bids. 

Successful  bidders,  immediately  upon  notification 
of  award,  will  be  required  to  furnish  a  certified 
check  for  20%  of  the  full  amount  due.  Complete 
shipping  instructions  must  be  furnished  within  30 
days  of  notification  of  award.  Further  particulars 
and  information  may  be  obtained  upon  application 
to  the  Office.  Chief  of  Engineers,  Room  2706, 
Munitions  Jiuildini/.  IVashington,  D.  C. 


lUm  £  101 

67.S3-POUND  RUSSIAN  RAIL — STANDARD 

LENGTHS 

Appro»1m«Ulj'  1.333  (roM  tana. 

X«ealton: 
SSO  froM  ton*  at  MorfoDi.  Ta. 


SToTSSftTb 


•13  rroH  loo*  at  Xaaniy.^.  J, 
track  bolt*  and  not*  t< 


or  thU  rail,  m*  Itana 


lt*m  £  102 

35-POUND  A.  S.  C.  RAILS — IS  FT. 
UNDRUXEO 

AMPmlinaMi'  1.001  frow  lona  no  < 

Locatton: 


LENGTHS— 


Mad*  of  ■■dMll 


110 


67  (rod  too*  at  Itarfolk.  Va. 
SSS  fTMi  loo*  at  Xaamy.  M.  J. 
M  mf*  t«V  X  Pot  l*f«air1|,  M.  J. 
I  at  WilliTitililt.  Pa.  m»  M.  and  ( 


AM.! 


Itmm  E    103 

30-POUND  A.  S.  C.  E.  RAIL— 26  FT.  LENGTHS — 

DRILLED 

Approxtmalalr  1.101  (too  tana  no  aocaMorlM. 

/^ocoMon.' 

Kearnr,  M.  i. 


lUm  E  104 

25-POUND  A.  S.  C.  E.  RAH^-UNDRILLED 

Approilmntrlj   1.040   froaa  ton*,    lencth*  of   8.    10    uxl    IS   ft. 

Ko  ■cn'Monci.     Ma<h  o(  "*«1  manard"  Matf. 

Location : 

les  tram  too*  at  Korfolk.  Ta. 

3.571   trow  tont   at  Kcamr.   N.  J. 

7  craaa  Ion*  at  Port  Nawark.  M.  J. 

40  froM  tona  at  New  Cnmbarlaad,  Pa.   (near  Haninburf). 
1S4  groM  looa  at  PbtUMphta.  Pa.   (Slat  St.  and  Oreron  Ara.) 


NOTE: — Itema  E-102  and  E-104  were  purchaaed  for  u«e  aa  trench  aupporta  and  for  other 

military  conatruction  purpoaea. 
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War  Department 

CORPS  OF  ENGINEERS 

Railroad  &  Construction  Material 


TRACK  ACCESSORIES 


Item  E  lOS 


RE-RAILERS 

Total   quanUty.    3.200. 

Location: 

1.248  at  Kearny.   N.  J. 

1.926  at  Schenectady,  N.  T. 


item  E  106 


SPLICE  BARS 

(For  80  lb.  A.B.A.  Type  "B"  EaU) 
Weigrbt  per  pair  about  48  lbs. 
Total  quantity.  86.900  pairs. 

Location: 

84,407  pairs  at  Norfolk.  Va. 

1.955  pairs  at  Port  Newark.  N.  J. 

538  pairs  at  Schenectady,  N.  Y. 


Item  E  107 


SPLICE  BARS 

(For  67.53   lb.   Russian   Bail) 

Weight  per  pair  about  49  lbs. 

Total  quantity.  26.728  pairs. 

Looation: 

Kearny,  N.  J. 


Item  E  108 


SPLICE  BARS 

(For  50  lb.  A.S.C.E.  Rail) 

Weight  per  pair  about  26  lb. 

Total  quantity.   3.600   pairs. 

Location: 

Port  Newark.  N.  J. 


Item  E  112 

TIE  PLATES  (6%  in.  x  10  in.) 

(For  80  lb.  A.R.A.  Type  "B"  Rail) 
Total  quantity.   75.560   pieces. 

Location: 
41.124  pieces  at  Norfolk.  Va. 
33,890  pieces  at  Kearny.  N.  J. 
546  pieces  at  2l8t  and  Oregon  Ave..  Philadelphia. 


Pa. 


Item  E  113 


RAIL  BRACES 

(For  80  lb.  A.R.A.  Type  "B"  Ball) 

Total  quantity.   152.988. 

Location: 

86,208  Braces  at  Norfolk.  Va. 

27.320  Braces  at  Kearny.  N.  J. 

39.460  Braces  at  Chicago.  Dl. 


tt»m  E  109 

TRACK  BOLTS  AND  NUTS      %  in.  x  4M 

(For  80  lb.  A.RjS..  Type  "B"  Rail) 

Total  quantity,  4.020  Kegs  (200  lb.  each) 

Z/0CO<to»t; 

3.182  Kegs  at  Norfolk,   Va. 

546   Kegs  at  Kearny.   N.  J. 

301  Kegs  at  New  Cumberland,  Pa. 


Item  E  110 

TRACK   BOLTS  AND   NUTS 

(For  67.53   lb.    Russian   Rail) 

Total  quantity.  745  boxes  (180  lb.  each) 

Location: 

303  Boxes  at  2l8t  and  Oregon  Ave..  Philadelnhia.  Pa. 

442  Boxes  at  U.  3.  Arsenal.  Pittsburgh.  Pa. 


Item  E  111 


TRACK  SPIKES   (^   in  x  5  in.) 

(For  40   lb.  A.S.C.E.  Rail) 

Total  quantity.  625  Kegs   (200  lb.  each) 

Location: 

Kearny,  N.  J. 


Item  E  114 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in.  GAUGE) 

(80  lb.  A.B.A.  Type  "B"  Rail) 

Angles  of  46,   60.   75,   and  90   degrees. 

Total  quantity.  32. 

Location: 

2-90  degree  at  Kearny,  N.  J. 

10-75;  10-60;   10-46;  deg.  at  Norfolk,  Va. 


Item  E   IIS 

RAILROAD  CROSSINGS    (4   ft.   8^    in.   GAUGE) 

(80  lb.  A.R.A.  Type  "B"  Rail) 

Angles  of  45,  60  and  75  degrees. 

Total  quantity,  48, 

Location: 

16-45  degree  at  Kearny.  N.  J. 

20-76:  12-60  degrees  at  Norfolk,  Va. 

Item  E  116 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in.  GAUGE) 

(80  lb.  A.B.A.  Type  "B"  RaU) 

Angles  of  46,  60  and  90  degrees. 

Total  quantity,  20. 

Location : 

9-60;  3-45  degree  at  Kearny.  N.  J. 

8-90  degree  at  Norfolk,  Va, 


Item  E  117 

RAILROAD  CROSSINGS  (4  ft.  8  11/16  in.  GAUGE) 

(67,53  lb,  Russian  Ball) 

Angles  of  30,  45,  60.  75.  and  90  degrees. 

Total  quantity,  40. 

Location: 

Kearny,  N.  J. 


The  War  Department,  Corps  of  Engineers,  is  also 
offering  for  Sale  Locomotive  Cranes  of  leading  makes. 
Information  about  these  cranes  may  be  obtained  from 
Office  of  Chief  of  Engineers,  Room  2706  Munitions 
Building,  Washington,  D.  C. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  uiis  Issue 


A4v(Ttl«lii(.  street  Car 
CoUier.  Inc..   Barron   G. 

Air  Aflcrcoolcrs 

InCcnoD-Raod  Co. 

Air  BtcfKera 

Incer*oll-Rand  Co. 

Air  ReeUllen 

Rolden   A  Wbltc.   blr 


We«ton  Blee'l  InitniniHnt  Co. 


Omr 

Chanco  Ca»  The. 
Elactrie  Serwice  SuppUes  Co. 
Ohio  Braw  Co. 
Weatinfhoiue  E1«v.   A  U.  Co. 


AmIo  I 


:awuma  Steel  Co. 

W«*«a»  Taaka,  Caat  Iron 

*eeii  fiiclneeriD 


rinc  Companr 


Aatoinobilei  and  BUMa 

Brill  Co..  The  J.  6. 

Axle  StraUhtenera 

Columbia  M.  W.  ft  U.  I.  Co. 

Axlea.  Car  Wheel 

Bemi»  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Cambria  Steel  Co. 
Cameate  Sted  Oo. 
MldTaW  Sled  A  Ontaanee  Co 
St.  Lool*  Car  Co. 
Standafd  St««l  Work*  Co. 
Weatinrhoaae  Elec.  A  II.  Co. 


Mor^Jooea  Braw  A  Metal  Co. 

Babbtttliic  Derlcea 

OolDDibla  M.  W.  *  X.  J.  Co. 

and   Battooa 
BlertHf'   Serrire  Stippliea  Co. 
tnlematlonal   Reclner  Co..  The 

Battarlc*.   Btsrace 

Bleetrle  Btorace  Batterj  Oo. 

■wrtnia  aM  Bewtec  Metala 

Benue  Car  Track  Co. 

Brady  Braaa  Co. 

Columhia  M.  W.  A  U.  1.  Co. 

Bnraka  Co. 

Oaoeral    Aeetrlc    Co. 

Mor^JoBca  Braaa  A  Metal  Co. 

St.  Lonia  Car  Co. 

WaatiiiClMraaa  Bee.  A  M.  Co. 

■larlfi.  Cairter  aa4  Boiler  Side 
BoMen  *  White,  be. 
Stpcki  Co  .   A 

Bwrimi.  BaUer  *  Ball 
Oomar  Bail  Beartnr  Oo. 

■dto  and  Oa«« 

Brill  Co     The  J.  a. 
rolamhla  M.  W.  A  M.  I.  Co. 
Blertrio  Sarrie*  SiippUM  Co. 
St.  Lonia  Car  Co. 


Co.. 


A»«Tl»aa  ataal  A  Wtra  Co. 
Ran  Weldta*  A  Boodliur  Co. 


Nilea-Bement-Pofid 
Wharton  Jr.  A  Oo.^ 
Zelni>-ker.   Waller  A„ 
lac. 


BabFOck  A  Wllcon  Co. 

Ilaller  Take* 

National  Tnbe  Co. 


AmrTtr»n  Steel  A  Wire  Oo. 
Kl««tr|e  Ballirajr  taiproT.  Co 
tuppbea  Co. 


Co. 


Hubbard  A  Co. 
UBdilw  Broa. 
Ohio  Braaa  Co. 

Brake  Adjnten 

Holdeo   A   White.    Inr. 
NaUonal  Ry.  Appliance  Co. 
Westln^houiie  Traction  Brake  Co. 

Brake  Shoee  _ 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Slockwell  Co. 
Bemli  Car  Truck  Co. 
BriU  Co..  Tbe  J.  Q. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Lodis  Car  Co. 

Brakaa,    Brake   ST>tem*   and    Broke 
ParU 

Bemla  Car  Truck  Co.  I 

Brill  Co..  The  J.   G. 
Columbia  M.  W.  *  M.  I.  Co. 
General  Electric  Co. 
Holden  A  White.  Inc. 
NaUonal    Brake   Co. 
St.  Louis  Car  Co. 
Safety    Car    Devicea   Co. 
WeaUnchouae  Traction  Brake  Co. 

Brleka,  Fire 

Green   Bnilqeerinr  Co. 

Breoma,  Track,  Steel  or  Battan 
Paxoon  Co..  J.  W, 
Zelnlcker.  Waller  A..  Supply  Co., 
Inc. 

Bnubes,  Carbon 

General  Electric  Co. 
Jeandron.  W.  J. 
Cnited  Statea  Graphite  (3o 
Weatinrhonae  Elec.  A  M.  Co. 

Bmahea,  Graphite 

United  Statea  Graphite  Co. 

Bmah  Holden  .    .    „ 

Anderaoo  MU.  Co..  A.  A  J.  M. 
ColumbU  M.  W.  A  X.  I.  Co. 
Eureka  Co. 

Baahlnsa.  Coae  Hardened  and 


BlaetrV- 


Bemla  Car  Truck  Oo. 

Bvahlaga,  OraphUe  and  Wooden 
Bound  Brook  Oilleea  Bearlnc  Co, 

Cablea.      (See  WIrea  aad  Oablas) 

Carbon    Braahea.      (See   Bmobes, 
tarban) 

Car  Bqalpmeot.  (For  Fend  era. 
Healera,  BeiUtera,  Whaela. 
etc  oee  <hoa«  headln(a) 

Chr  Trfanmlno.  <  For  C  n  r  t  a  I  n  a. 
Be«Uie«,  Door*.  Seata.  ete., 
aea  thoee  headtnca) 

Oar  Panel  Safety  Switehee 

Weailnahouae  Elec.  A  Mt(.  Co. 

Oars,    Paaaeaaer.    Frsl(ht.    Fipraea, 

ate. 
Ameflcaa  Car  Co. 
Brill  Co..  The  J.  a. 
Cambria  Steel   Oo.  _ 
Kahlmao  Car  Co..   O.  C.     „ 

8eeair»C«nnmlnsa     Mtf.    Co. 
Itrala  Steel  *  Ordnance  Oo. 
Maltaaal   By.    Appliance  Oo. 
itTLools  Car  Co. 
Waaoo  Mf(.  Co. 


inkolrla 


Anderson  Mtf.  Co 
OolnaMa  M.  W 
-  Co. 


K^. 


A.  A  J.  M. 

A  M.  I.  Oo. 


A  Metal  Co. 


Tmck  Co. 
M.  W.  A  M 
Car  Oo. 

■teal  Works  Oo. 
Jr.  A  Oo.  Wm. 


1.  Co. 


Malleable  and 

nrake  Shoe  A  Fdry,  Co 
_  Car  Trork  Co. 

OolMiUa  M    W    A  M.  I.  Co. 
M.  Lools  Car  Oo. 


Circuit  Breakers 

Automatic    RecloeinK    Circuit 

Breaker  Co. 
Cutter  Electrical  A  Hfs.  Co..  The 
General  Electric  Co. 
Weatinrhouae  Elec.  A  Mtc.  Co. 

damps  and  Connectors  for  Wtrce 
aad  Cables 
Anderson  Mfr.  Co..  A,  A  J.  M. 
Electric    Railway    Equipment    Co. 
Electric  Service  Supplies  Co. 
Eiveka  Co. 
General    Electric   Co. 
Hubbard   A   Co. 
Ohio   Brass  Co. 
WesUnchonse  Elec.  A  Mtg.  Co. 

Cleanera  and  Serapera  Traek  (See 
alao  8now-rlowB.  Sweepera  and 
Brooma) 

BriU  Co..  The  J.  O, 

Ohio  Braaa  Co. 

Clostcrs  and  Sockets 

General  Electric  Co 

Coal  and  Ash  Handline.  (See  OoB- 
veytnc  and  Holstlnic  Machinery) 

Coll  BandlnK  and  >VliidiniE  .Machlnee 
Columbia  M.  W,  &  M.  I,  <3o. 
Electric  Service  Supplies  Co. 

Colls,  Armatars  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  *  M.  I.  Co. 
DAW  Pose  Co. 
General    Electric  Co. 
Independent  Lamp  A  Wire  Co. 
Rome  Wire  Co. 
Westinrhonae  Elec.  A  M.  Co. 

Colls,  Ohoka  aad  Kleklnr 

Electric  Service   Supplies  Co. 
<3eneral  Electric  Co. 
Westlnihouse  Elec.  A  M.  Co. 

Coln-Oonntlnc  Machines 

Electric  Servlre  Supplies  Co. 
International  Rerister  Co..  The 
Johnson  Fare  Box  Co. 

ComHonc 

Bush  Electric  Co. 

Coaaosatator  BMtera 

■leeMe  Service  Supplies  Co. 
General  Electric  Co. 
Westlnrhouae  Elec.  A  Mfr.  Oo. 

Commotator  Tmlnx  Devicea 

(general   Electric  O. 

Oommatalar  ar  Parts 

Camsnon  Blaetrical  Mfr.  Co. 
Cleveland  Armature  Works 
Colombia  M.  W.  A  M.  I,  Co, 
Eureka  Oo. 
General   Electric  Co. 
Westlntfaonse    Elec.    A    Mf(.   Oo. 

Coiaptsweis,  Air 

Chlcaco  Pneumatic  Tool  Co. 
General  Electric  Co. 
Inrersoll-Rand  Co. 
WastlDchoose  Tree.  Brake  Oo. 

Gaa 

ind    Co. 

Condensers 

General   Electric  Co. 
Wmlnshooae  Elec.  A  Mfr.  Co. 

OaadBll  Ftttlan 

Chicodo   Fuse  Mfv.   Oo. 


Co. 


Frankal  OaoDsetor  Co. 
WsoUiwhaase  faae.  A  Mtf. 


tonlreller  FIncers 
Russell   Mff.   Co. 

rslisnsia  ar  Paris 

Oolombta  M.  W.  A  M,  I,  Oo. 

Bareka  Cn, 
General   Klectric  Co 
RuMvIl  M(r    Co. 
Weaiinrhnuae  nap.  A  Mff.  Oo. 

OaMraller  Becnialars 

Ble*-      Service    SnptOiea    Co 


A  MtF.  Oo. 


Co 

Wea<ta«k«a«a  Biw.  A  Mtf.  Oo. 


^'••♦•rtoit  BVMvy 


Vend  Co..  Chas  V 


Portable    Machinery    Oo. 
Caavnrank  Coal  and  Ash 
Oresa    Bnr    Co 
PorlaMs  Ma.'hinery  Oo. 


Conveyinc  and   llolsUnc  .Machinery 
Columbia  M.  W.  A  M.  I.  Co. 
Green  Enc.  Co. 
Portable  Machinery  Co. 

Copper  Wire 

Anaconda  Copper  Mlninc  Oo. 

Cord.  Bell,  Trolley.   Reclster,  ete. 

Brill  Co..    The  J     G 
Electric  Service  Supplies  (Jo. 
International    Reirialer    Co..    The 
RocbUns'8  Sons  Co..  John  A. 
Samson  Cordare  Works 

Cord  Connectors  and  Couplers 

Electric  Service  Suppliee  Co. 
Samson  Cortlare  works 
Wood  Co..  Chas.  N. 

Couplers,  Car 

Brill   Co..    The   J.   G. 

Ohio  Brass  (k>. 

Van    Dom   Cotipler  Co. 

Westlnihouse  Troc.  Brake  Co. 

Oanee 

Nlles  Bement  Pond   Co. 

Toledo  Bridire  A  Crone  Co..  The 

Creoaollnc.       (See    Wood   Praaerva- 
tlvesl 

Creae  Arma.      (See  Brackets) 

Croaalng  Foundations 

International  Steel  Tie  Co. 

CroMbiK  SUnala.       (Baa  BlQala. 
Crosslnir) 

Croaalnta.     Track.       (See    Traek, 
Special  Work) 

Cnlverta 

Canton  Culvert  A  SUo  Oo. 

Cnrtalna  and  Curtain  FIxtaras 
Brill  Co..  The  J.  G. 
Electric  Service  SuppUas  Oo. 
St.  Lotlia  Car  Co. 

Cutouts 

Chicaco  Fuse  Mtc  Co. 

Dsalsrs'   Machlaery 
Archer  A  Baldwin 
Cleveland   Armature  Works 
Electric  Bgolpmenl  Ck>, 
Foster  Co..  L.   B, 
Griswold  Machine  Co..  (}eo.  M. 
Hymon  Michaels  Co. 
MmrOorm  A  Co..  Inc. 
Zelnlcker    Supply    Co..    Itte.. 
WsMer  A. 

Deralltnc  Devlesa.     (Sea  all 
Work) 
Cleveland  Fro*  A  Oosstnt  Co 
Wharton  Jr.  A  Co„  Wte. 

Drallnatloa  SIras 

Columhia  NT  W.  A  M.  I.  OO. 

KItxtric   Service  SuppUoa  Oo. 

Dsteetlve  lariiaa 

Wlah  Service  P.  Bdward 


Don, 

^Wtl 


Lathe 

illiama  A  Oo..  J.  H. 


Daar  Opemttn*  Devleea 

Consolidated  Car  Heatlar  Oo. 
National  I^eumallc  Co..  Inc. 
Safety  Car  Devicea  Oo. 


PortaMa  MachlnesT  Co, 


nd   Door  FIxtaras 

Brill  Co..  The  J,   O. 
General    Electric   Co. 
Hale   A   Kilbiim  Corp. 
Folding   Veetlbale 
Naitnnal    Pneumatic  Co.. 

DrafI   Rlralat.      <■< 
DrUls,   Back 

Inrrraoll'lland  Oo. 

Drills.  Track 

American  IHasIA  Wjra  0}. 

Wles-Btaaat-PoBd  Oo. 
Ohio  Brass  Oe. 

Drinfclaa  Oaaa.  Baaltary  Papsr 
tndlvMaal  Drinklnc  Cup  Co  . 

faaetrie  Service  Supplies  Oo. 
lolnlcker    Supiily    Co..    Inc. 
Walter  A 


Inc. 


al   Wires  aad   Cables 
BoeMlnr'a  Sons  Co..  J.  A. 
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Model  370 

Portable 

A.C.  and  D.C 

Ammeter 


Electrical  Indicating  Instruments 

are  unqualifiedly  superior  in  construction,  accuracy  and  service  to  any  other  Instruments 
designed  for  the  same  purpose. 
Weston  models  include  complete  Switchboard  and  Portable  groups  for  service  on  A.C.  or 
D.C.  circuits,  and  also  many  instruments  designed  for  special  purposes.  There  is  a  Weston 
model  for  every  electrical  measurement  need. 

Write  for  catalog  or  bulletin,  specifying  the  field  that  interests  you. 

WESTON  ELECTRICAL  INSTRUMENT  CO., 

21  Weston  Ave.,  Newark,  N.  J. 


New  York 
Chicago 
Philadelphia 
Boston 


Cleveland  Denver  Buffalo 

Detroit  Cincinnati  HinneapoUs 

St.  Louis  PittabOTKh  New  Orleans 

San  Francisco  Richmond  Hiaml,  Fla. 

And  In  Principal  Cities  ThronKhoat  the  World 


SestUe 

Mexico  City 

Toronto 

Halifax 

Montreal 

Winnipeg 

Havana 

Vancouver 

■  ■■  ■: 
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Clark  ManMcntent  Corp..  E.  W. 
Eatti  *  BercDor 
reoatol.  Robert  M. 
rord.  BacoQ  A  D*Ti; 
BoM.  Bnslehanlt  W. 
JscolM  *  Ck)..  J.  L. 
Kellr.  Cooke  A  Co. 
RapubUc  Enfineers.  Inc. 
Blcher.  Albert  8. 
RoMnaon  &  Co..  Dwight  P. 
Saoderson  A  Porter 
ScoHeld  EnKlneerinK  Co. 
Stone  A  Webster    _^     ,    „ 
WWle  Companies.  The  J.  G. 
■Woodmansee    A    Dandaon    Enn- 
naerinf  Co. 

._„,  Caa  and  OU 
I'nreraoll-Rand  Co. 
WeaUnchouac  Elec.  A  Mir.  Co. 

^^S^SSncboiue  Btoe.  A  Mtr.  Co. 

run  Boxaa .   „ 

Brill  Co..  The  J.  O. 
Clereland   Fare   Box  Co. 
Johnson  Fare  Box  Co. 
Kational  Railway  AppUanoe  Co. 

Fhiccs,  Woven  Wlra  aad  Fence 

F"«'"  .   ™       ,x 

American  Steel  A  Wire  Co. 

Fendera  and  Wheel  Ourda 
Brill  Co..  The  1.  Q. 
Clereland   Fare  Box  tJo. 
Consolidated  Car  Fender  Co. 
Electric  Service  SnppUee  Co. 
Star  Braaa  Worka 


Co. 


Wtbn  nd  Fibre  Tobinc 
Weatlnstiouse  Elec.  A  MI». 

FWd  Ceila.     (Sea  CoUa) 

nitan.  Water       „      _,       „ 
Scalle  A  Bona  Co„  Wm.  B. 

Fire  XxtlnKOlahlnK  Apparatns 
Castle.  Inc..  James  H. 

riaodllrhti 

Electric  Sonrlce  SnppUea  Co. 

"tSSUSTfiS^BafetT    Thread 
Co. 

rUattac.  0—*>^_. 

IrriJMr  Iron  works 

cSumcfie  Steel  Co._    ^     .  „   , 
Colombia  Machine  Works  A  M.  L 

Co. 
Boreks  Co. 

Standard  Forirtnrs  Co. 
Standard  Steel   Works  Co. 
WUUams  A  Co_  J.  B. 
rrats.  T*Bek.      (See  Traak  Werk) 
(See  Btekera) 


Co. 


Cblcaco   Fuse  M Is.   Co. 
Columbia  M.  W.  A  M.  I.  Co. 


Faaes  ami  Faae  Bexea 
(micaco   Fuae   Mff.  5^. 
OolumbU  U.  W.  A  M.  I. 
DAW  Fuse  Co. 

OaiMnl  BlaetHc  Co. 

MnlUpto  Etactrte  Prpdnrts  Co. 
WeMlnchouae  EIm.  A  Ml«.  Co. 
WUUams  A  Co..  J.  W. 


Oanersl   Elaetric  Co. 


Bulk  Elaetrle  Co. 

Omss,  OU  ■■<  Water 
Ohio  Braaa  Co. 

iKIer  SpedallT  Co.       _    ^     _ 
Wsatlnshoasa  Traction  Brake  Co. 

Cm  BIsstrtaOMa 

Oeoersl  Blaetric  Co. 

Ooe  Fra4»esr§ 

WeaUncboia*  Bl«c.  A  Mfc.  Oo. 

Brib  Co..  Tka  J.  Q. 


SSSSh 


Co. 

Smi  Works  Co. 


Columbia  M.  W.   A  M.  I.  Co. 
Electric  »<*T»ce  SnppUea  <>>. 
Weetlnchouaa   Elec.  A   Mff.  Co. 

Utmn  and  PWeas 

Bemis  Car  TrMok  Co. 

,  X.  W.  A  X.  I.  Co^ 


Ifnilall  <3o,  B.  _.   __ 

Tool  Steel  Oaar  A  Pinion  Co. 


WHAT  AND  WHERE  TO  BUY 


(ireunes.       (See   Lubricants) 

Grinders  find  Grinding  Supplies 
Indianapolis  Switch  A  Fro»  Co. 
Metal  A  Thermit  Corp. 
Railway  Track-work  Co. 

Orlndbic  Blocks  and  Wheels 

Railway  Track-work  Co. 

Guards,  Trolley 

Elivlric    Serrloe   SuppUea   Co. 
Ohio    Brass  Co. 

Harps,  TroUey  .... 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Bayonet  Trolley  Harp  Co. 
Electric  Service  Supplies  Co. 
More-Jones  B.  A  M.  Ck>. 
Nnllall  Co..   R.   D. 
Star   Brass   Works 

HesdIlghU  „        ,        „ 

Electric  Service  SuppUes  Co. 
(Jeneral  Electric  Co. 
Ohio   Brass  Co. 
St.  Louis  Car  Oo. 

Heatera,  Car  (Eleetrlc) 

Consolidated  Car  Heating  Co. 
Gold  Car  Heating  A  Ligliting  Co. 
Holden  A  White.  Inc. 
National    Ry.    Appliance  Co. 
Smith  Healer  Co..  Peter 

Heaters,  Car,  Hot  Air  and  Water 

Cooper  Heater  Co. 
Holden  A  White,  Inc. 
Smith   Heater  Co..   Peter 

Heaters.  Car  (Stove) 

Electric   Service   SuppUea  txi. 
Holden   A  White.   Inc. 
Smith   Heater  Co..   Peter 

Hotals   and   LKU 

Columbia  M.  W.  A  M.  I.  (^. 
Ford-Chain  Block  0>. 

Nilea-Bement-Pond  (^.  

Toledo  Bridge  A  Oane  Co..  The 

Hoee 

Ingeraoll-Rand  Co. 

Hose,  BrMgee 

Ohio  Brass  Co. 

Hydraulic  Machinery 
Nllea-Bement-Pond  Co. 


iBSjsatlaa 
Electrical 


I  TesUng  Lab'a 

iBstraBsnts,  Measuring,  Testing  and 
Beeerdinr 
Econotny  Electric  Devlcee  Co. 
General  Blaetric  0>. 
WeillniluniM  Elec.  A  Mfg.  Co. 

laaalstliv   Cloth,   Paper   and   Tape 
BeMen  Mfr.  (io. 
General    Electric   Co. 
WeeUnghouse  Elec  A  Mfg.  Co. 

lasidaUoni.      (See  also  PaInU) 
And<Tw>n  X.  Co..  A.  A  J.  M. 
Elcrtrtc  Ry.  Equipment  Co. 
Electric  Service  Supplies  Co. 
General  Electric  Co. 
Holden  A  White.  Inc. 
Mltchell-Rand  Mfg.   Co. 
Waetlngbouae  Elec.  A  Mfg.  Co. 

(Bee  aiao    Lbw 


Anderson  M.  Co..   A.  A  J.  M. 

Drew  Blaetric  A  Mfr.  Co. 

Bloctrto    Bailway    Equlpoenl    Co. 

Blaetric   Sei  »lce   SuppUes  Co. 

General  Electric  Co. 

Ohio  Brass  Co. 

Weathiglionas  Bloc.  A  Mfg.  Co. 

Btoetrle  •errlce  BappUes  Co. 
Hnbbard   A   0>. 

la  ska.       (He*    ale*    Craaee,    Ralata 

and  l.tru) 
Brill   Co  .   The  J.   O. 
flii'-krv,.  Jack   Mfg.  Co. 
ColiimWa  M,  W.  A  M.  I.  Oo. 
Templeton.  Benly  Co..  Ltd. 

JalaU,   Ball 

(WiMfle  Bled   Co. 
Rttll  Jolal  Oo. 

MnMur  tapplir  OoapaaF.  tBo.. 
Waliar  A. 

Jaoraal    Baxte 

Bemls  Car  TraHi  Co. 
BriU  Co..  J.  O. 

■kHitrie  Tniling  Lab'a 


Biid  Flitaree 

M.  Co„  A.  A  J.  M. 
Bupi>nea  Co. 

Co. 

WesttachOM*  Blaa.  A  Mfg.  Oo. 


iSeMe 


Lamps,  Are  and  Incandaaaeat.     (See 
also    HeadlighU) 
Anderson  M.  Co..  A.  A  J.  M. 
General  Electric  Co. 
WesUnghouse  Elec.  A  Mfg.  Co. 

Lampa,  SigBal  and  Marker 
Ohio  Braaa  Co. 


WilUama  A  Co..  J.  H. 

Lathes,  Car  Wheel 

Nilee-Bement-Pond  Co. 

Lighting  Regulators,  Car 
Holden  A  White.  Inc. 

Lightning  ProteetloD 

Anderson  M.  Co..  A.  A  J.  M. 
Electric  Service  SuppUes  Co. 
(General   Electric  Co. 
Ohio  Braaa  Co. 
WMtinghouae   Elec.   A  Mfg.  (k>. 

Una  Material.      (See  alao  Brackets, 
Insulators.  Wiree,  etc.) 
Anderson  M.  Co.  A.  A  J.  M. 
Archbold-Brsdy   (^. 
Chance  Co..  The 
Columbia  M.  W.  A  M.  I.  Co. 
Drew  Electric  A  Mfg.  Co. 
Electric  Railway  Equipment  (^. 
Electric    Service    SuppUea    Co. 
Eureka  Co. 
Oeno'al    Electric   Co. 
Holden  A  White.  Inc. 
Hnbbard   A   Co. 
Mor»Jones  B.  A  M.  Co. 
Ohio   Braaa   Co. 
WeeUnghouse  Elec.  A  Mfg.  Co. 

Luaisra,  Wagon,  Tmek  or  Car 
Portable  Machinery  Co. 

Loeeaaotlvas,  Electric 
BriU  Co..  The  J.  O. 
(Jeneral    Electric   Co. 
McOuire^^mmings    Mfg.    Co. 
WeeUnghouse  Elec.   A  Mfg.  <k). 

Lahrlaatlnc  Bngtnecrs 
Oalena-Slgnal  Oil  Co. 

Losibar.     (See  Polaa,  Tlee,  etc.) 

Lnbrleants.  OU  and  Greaae 

Galena-Signal    Oil   Co. 

Machine   Tools 

Columbia  M.  W.  A  M.  L  Co. 
Milea-Bemeol'Pond  Co. 

Machine  Work 

Columbia  M.  W.  A  M.  I.  Co. 
Holden  A  White.  Inc. 

Meters.  Oar.  Watt-Hanr 

Economy  Eleetrie  Oavlcaa 

(Bee   loatmnMnU) 

Bleetrio  Service  Suppllee  Co. 

Mlmrs  for  Motomeh 
Drew  Blec.  A  Mfg.  Oo. 


Electric  Oanlco  Supplies  Co. 
Wood  (^.  Chas.  N. 

Motors,  Eleetrie 

Westlnghouas  Blec.  A  Mfg.  Co. 

Molars  and  Osnsrnlsis.  Sets 
General   Electric  Co. 

NbIs  and  Balls 

Barbour  SlockweU     Co. 
Bemls   c.-ir    Truck    Co. 
Ooltimbla  M.  W.  A  M.  I.  Co. 
Rnbbanl  A  Co. 

OhwBoters 

Weston  Blsc'l  Instrument  Co. 

OUa.     (8m  Labriannts) 

Oxy-Acelylcne.        (Bes   Cnttlng    Ap- 
paratoa,  Oxy-Aeetyiene) 

Packing 
Waalini 


ighouao  Traetlon  Brako  Co. 


I,  Jonmal  Box 

Fraahtin  Mfg.  Oo. 


Palnia  and  Tamlshee   (lasobOIng) 
HoMaa  A  White,  Inc. 
MitchaU-Rand  Mfg.  0>. 


Id  Vamlshas  far  Woodwork 

Rational  Ry.  AppUanco  Oo. 

Pnvtag  Material 

AoMrican  Brake  Shoo  A  Fdry.  Oo. 
Plalnipa,    TVsller    Wm 

BIcMric   Semen  Suppllei  Oo. 


aBiia|ibU_  M.  W_A  M.  t._Co. 

giaianU 
Wood  C 


Barrlca  SuppUea  Go. 
Oo. 


Oo..  Obaa. 


Pins,  Case  Hardened.  Wood  and  Iron 

Bemis  Car  Truck  Co. 

Electric  Service  SuppUea  Co. 

Ohio  Braaa  (V>. 

Westtnghouse  Traetlon  Brake  Co. 

Pipe 

NaUonal  Tube  0>. 
Pipe  Flltlaca 

Power    Specialty   Co. 

Standard  Steel  Works  Co. 

WesUnghouse  Traction  Brake  Co. 
Planers.      (See  Machine  Toola) 
Pliers.  Insulated 

Electric  Service  SuppUea  Co. 
Pneumatic  Tools 

IngcrsoU  Rand  Co. 

Pole   Reinforcing 
Hubbard    A   Co. 

Polea,   Metal   Street 

Bates   Expanded  Steel   Truss  Co. 

Electric   Railway   Equipment   (^. 

Hubbard  A  Co. 
Pole  Sleevee 

Drew  Elec.  A  Mfg.  Co. 
Polea,   Ties.   PoaU,   Piling   and 
Lumber 

Oamey  A  (^..  B.  J. 

Undsley    Bros.    Co. 

Page  A  Hill  Co. 
Poles  nnd  Ties.  Treated 

Lindslpy   Bros.  CJo. 

Page   A   Hill   0>. 
Polea.  Trolley 

Anderson  Mfg.  Co..  A.  A  J.  M. 

Bayonet  Troll»  Harp  Co. 

CoTombla  M.  W.  A  M.  I.  Oo. 

Electric   Service   SuppUea  Oo. 

National  Tube  (To. 

NnttaU  O}..  R.  D. 
Polea.   Tubular   Steel 

Electric  Railway  Eqtilpmeat  Co. 

National   Tube  Co. 
Power  Saving  Devleea 

Arihnr  Power-Saving  Recorder 
Co. 

Economy  Electric  Devleea  Co. 

NaUonal  Ry.  AppUanca  Oi. 
Preesnre  Benlators 

General  Electric  Co. 

Ohio  Braaa  Co. 

WesUnghouse  Elec.  A  Mfg.  (3o. 
Pnmns 

Schutte  A  Roerting  Oo. 
Poiachas.  Ticket 

Booney-Vefaslage  Tool  Co. 

InlemaUooal  Register  Co..  The 

Wood  Co..  Cnaa.  J. 
Pnrlflara,  Feed  Water 

Scalfe  A  Sona  (>>..  Wm.  B 


Foster  Co..  L.  B. 
Lackawanna  Steel  Oo. 
Balls.  Now 

Cambria  Steel  Co. 

Midvala  Steel  A  Or^ance  (X>. 

Rail   Grinders    (Bso  Orlndars) 
BaU  Joint  PUtee 

Lackawanna  Steal  Co. 
BaU    Welding       (Bee    Braaing    and 

Wrldlnt  Praceaata) 
BaUs.  Kelajlng 

Foster  Ck).,   L.   B. 

Eelnlcker,  Walter  A..  Supply  Oo. 
Inc. 
Bella.  Steel 

Carnegie  Sle^l  Co. 
BaUway  Safety  Bwltehes 

WesUnghouse  Elec.  A  Mfg.  Oo. 
Batten 

BriU  (^..  The  J.  O. 

Electric  Service  SuppUea  Co. 

Hale  A  Kllbum  Corp. 

McOuire-Cummlnrs  Mfg.  Oo. 

St.  Louis  Oar  Ob. 

Baeerdaga,  Power  Bavlnc 

Arthur  Power-Saving  nacoidac 


Oo. 


Baflatera  and  Flllin«s 

Brill   0>.,   The  J.   O. 
Electric  Ban  Ice  BoppUas  Oo. 
IntemaUonal    Reglater   Oo.,    The 
Rooke  AuiooaaUe  Baglster  Oo. 


Steel  A  WIrs  (^. 

Cameds  Steel  Co. 

Appllaneee    (Baa  alee 
<Mj  Banding  and  Wlndhw  U»- 

OolUBbia  M.  W.  A  M.  I.  Oo. 
Blaetrte  Bervlee  Buppllea  Oo^ 
BsMir  Wetli    (Bee  abe  OaOa) 
Clovataod  Amalara  Woriig 
OoltniEtBM.  W.  A  M.  L  Oo. 
Oinsfsl  Blectrie  Oo. 
IndHiandsnt  Loop  Wlra  Oo. 
wSSfhooae  Blaa.  A  Mfg.  Oo. 


■anlnaars.  Car 

ColuaiW 


luaMa  M.  W.  A  M.  I.  Co. 
Blaetric  Service  SuppUee  Co. 
,  OfM 
la  M.  W.  A  M.  I.  Co. 

Wheaad  Tab* 

General   Blectrie  Co. 
Westtngfaoaaa  Blec  A  Mfg.  Oo. 
Batiltiiaa,    TteUag     (Bee    Q 
aad  Betrievera,  Trahay) 
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•le  carbqne' 
carbon  brushes 


Le  Car  bone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton  Street 
New  York  City 


Pittsburg  Office: 
636  Wabash  Building 


Canadian  Distributorss 

Lyman  Tube   &  Supply  Co.,  Ltd. 

Montreal  and  Toronto 


ininrimiiimiiiiiiiiiimiiimmiiiiiitiiiitiiiiiimiiiiiimiiiiiiiiiiiiiiiiimiiiiiiniiiiiiiiiniriiiiiiiiiiitiiiiiiiiiimiiimiinimiiiuiiS 
aiHiiiilnniiiiiniiinriiiimiiiiiMillliltlllllimiiHliiiilltiiiiiiiiiiiuiiiiniiiiiiiiiimiiliniiiimiiiitMiiuiiiiiilliimiiiHiiiiimilliiiiiiiiff 

A  Dependable  Outlet 

for 

Enamel 
Magnet  Wire 

For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired  results. 

When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 

Independent  Lamp  &  Wire  Co.,  Inc. 


Imperial  Tie  Tampers 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COiViPANY 


♦        *         *    GENERAL   OFFICES,  II  BROADWAY.  NEVNTYORK   ♦        ♦         •       f 

invDOM  HELkOWHt  rot 

mLKH  ^  fc;«Tl«Ot)    CHILI  ■"■ 


^    ■WTT«  |um.a  nour.HTon  hcw  oBLum 

i  &    Ski*,    vtm^^n    crT^iS 


MMTOM  KHCKVILia        lOt  tHCUJM  unjW 


,  1 1  unw 


A^nr  TO  /nMt£3r  orrtcc 


.«MG«WU   it.    ; 


OFFICES : 
1737  Broadway,  New  York 


FACTORIES:       *• 
York,  Pa.,  and  Wechawken,  N.  J. 


Be  Independent 

of  Coil  Trouble 

use 

SALAMANDER 

Pure  Asbestos 

During  the  rush  hours  when  your  motors 
are  greatly  overloaded  and  become  exces- 
sively hot  you  need  not  have  any  fear  of 
burnouts  if  the  coils  are  insulated  with 
Salamander  Pure  Asbestos.  It  will  not 
burn  no  matter  how  hot  it  gets. 

Send  us  your  burnout  coils  and  let  us  re- 
wind them  for  you.  We  are  In  a  position 
to  rush  work,  thereby  helping  you  out  of 
your    difficulties. 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES:  FACTORIES: 

17S7  Broadway,  New  York         York,  Pa.,  and  Weehawken,  N.  J. 
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Ocoeral    BlrcUic   Co. 

WeMliwboiue  El«r.  A  Utg.  Co. 
Biaiwi.  Track 

Brill  Ca_   The  J.   G. 

deraUiMl  Fare  Box  Co. 

ColnmbU  M.  W.  *  M.  I.  Co. 

■leetrie  Serrlee  SuppUee  Co. 

Holden  A  While.  Inc. 

Ohio  Bnui  Co. 

St.   Looit  Cmr  Co. 
BMh  rtxtane.  r«r 

Brill  Co  ,   The  J.  O. 
8wh  Metal,  Car  Window 

Ualr  *  Kilbum  Corp. 

Bcrapcn,   Track    (See  Cleanen  ■■ 

Bcmpcrt,  Track) 
8«aU,  Car    (Sea  aiao  Battan) 

Brill  Co..  The  J.  O. 

Hale  *  Kilbum  Corp. 

St.  Lonls  Car  Co. 

aaaaad-Band   B^alpaMat 

Ardier  *  Baldwin 

Clereland  Armatore  Worka 

Foater  Co..   L.   B. 

eriawold  Machine  Co..  O.  M. 

Hyman  Mirbaeli  Co. 

MacGorem  *  Co..  Inc. 

ZelcScker    Supply    Co..    Inc.. 
Walter  A. 
Shadea.  Teatibale 

Brill  Co..  The  J.  6. 


Bnbbard  A  Co. 
Bhairela,  Pow*r 

Brill  Co..  The  J.  G. 
JMsnala,  Car  Startinf 

ContoUdalcd  Car  Heatlor  Co. 
Electric  Senrlce  SuppUee  Co. 
National   Pnenmatle  Xo..   Inc. 

atoal  Bntem,  Block 

■leetrio  Serrlee  SappUea  Co. 
Haehod   Slfnal  Oo„  be. 

V.  S.  Electrir  Simal  Co. 
Wood  Co..  Chas.  N. 

Shcnal    BritenM,    HIchwajr    CroMlas 
Ifa<^oa  Slmal  Co..  Inc. 
U.  8.  nectric   Slcnal  Co. 

^Camette  Steel  Co. 

Slack   Ai^u««ra.       (See    Brake   Ad- 

Siea*  Wheala  and  Cvttera 

Andowm  Utt.  Co..  A.  *  J.  M. 
Bamaet  Troller  Barp  Co. 
CohmbU  M.  W.  A  K.  I.  Co. 
Drew  Blectric  A  M(c.  Co. 
■leetrlc  Ballwar  Eonlpmeot  Co. 
Holden  A  White.  Inc. 
More^Jonea  BraM  A  Metal  Co. 
Nnttall  Co..  B.  D. 
.Snaw-Ptewa,   Bweepan  and   Breams 
\     Brill  Co..  The  J.  a. 

Columbia  M.  W.  A  M.  I.  Co. 
OonaoUdatad  Car  Fender  Oo. 
Ma8nlr».Oimimfain  Xfr.  Co. 
Ililfci»n»    and    Braalnc    Appwstaa. 
<■••    WeMIni     rreeemi    and 
ApfMtaa) 


Fraokel  Coonector  Co. 
Splkea 

Amarlcan  Steel  A  Wire  Co. 

■tHiimtriwsi—ii 

WMOaibaaaa  Blec.   A  Mtc.  Co. 
■plleigir  ■aerea.      (B—  Claapa  and 


.  .  .  .  OwjuM  Track 
taiHwn  fual  FonmMea 

Brtn  Co .  The  }.  O. 
Standard  Steel   Works  Co. 


Step*,   Car 

American  Manon  Safety  Tread  Co. 

Irrlnr  Iron  Works 

Universal  Safety  Tread  Co. 
Hteps,    l.«dder    and    Stair     (non- 
sllpplni) 

Irvinir  Iron  Worka 
Steps,  Bafrty 

Inrinc  Iron  Works 
Stokan,  Maebaalcal 

Babeock  A  Wilcox  Co. 

Qreen  Bnfrc.  Co. 

WestlnKfaonae  Elec.  A  Mtr.  Co. 

Batteriee.      (Sea   Batteries. 
Itorace) 
84rand 

BoebUnr'a  Sons  Co.,  J.  A. 
Straps,  Car,  Suiltary 

Holden   A   White.   Inc. 
Strnetnral    Iron.       (See   Bridges) 
Btrnctnral  Steel 

L,ackawanna  Steel  Co. 
Snbway  Oratiac 

Irrinr  Iron  works 
Saperbeaters 

B»bco<'k  A  Wilcox  Co. 

Locomotive   Superheater  Co. 

Power    Specialty   Ck>. 
Sweapcrs,  Snow.     (See  Snow  Plows, 

Sweepers  and   Broottis) 
Switch  Stands 

Indianapolis  Switch  A  Fror  Co. 

Ramapo   Iron    Works 

Wharton  Jr.  A  Co.,  Wm. 
SwlUhcs,  Track.      (See  Track 

Speelal   Work) 
Switchboxea 

(^icaco  Fuse  M((.  (>>. 
SwHehea  and  Bwltchbowrds 

AnderaoD  Mti.  Co..  A.  A  3.  M. 

Electric  Ben  Ice  SnppUea  Co. 

Oeneral    Electric  <^. 

Weatlnrhouse  Elec.  A  Mtr.  Co. 
Syachr— eapea 

WaatoD  Blecl  Inatroinent  Co. 
Taapen.  TIa 

Inceraoll-Baod  Co. 
Taaka.  Aah  and  Coal  Storace 

Green  Bnflneerinr  Co. 
Tapes  and  Cloths.      (See  Insalatlnt 

Cloth.  Papar  and  Tape) 
Telepbaaea  and   Parts 

Biectrio  Serrice  Supplies  Co. 
Tsatlas.  CwsuBcrcial  and  Blaetiiaal 

Bleel  Teatlnc  Laboratortea 
Testlnx   Instrnaaeata.      (Sea  Inatra- 
menis.      Eleetrteal 
Tcstlni,   etc.) 


ConsoUdalad  Car  Beatinr  Cte. 

<3old  Car  Healln*  A  I,l(htln(  (X>. 

Holden  A  White.  Inc. 

Railway    rillity    Co. 

Smith    Heater  Co..   Palar 
Thread-CatUac  Tools 

WilUama  A  Co..  J.  H. 
Tiekst  Chanpan  and  Peatiayers 

■iaetrle   lia  ilea  SuppUaa  Oo. 
TW  Ptataa 

CambrU  Steel  Co. 

Lackaaraaas  Steel  Co. 

Mldvala  Stwl  A  Ordnance  Oo. 
Ttea,   Meafeaalaal 

Dayton  Madianlcal  Tla  Co. 
TWa  aad  Tla  Bade,  Steal 

Barbenr-Stoekwell  Co. 


Carnegie  Steel   Co.  I 

International    Steel    Tie   Co  ] 

Ties,  Wood  Cross    (See  Polta.  TWa. ! 

Posts,  etc.) 
Tool  Holders 

WilUams  A  Co..  J.  H. 
Toe)   Steel 

Carnede  Steel  Co. 
Tools,  LInemea's 

Bush  Electric  Co. 
Tools,  TriKk  and  Mlscellanaoaa 

American  Steel  A  Wire  Co. 

Chicavo  Pneumatic  Tool  Co. 

Columbia  M.  W.   A  M.  I.  Co. 

Blectric  Senrlce  Supplies  Co. 

Hubbani    A  Co. 

Railway  Trarkwork  Co. 
Tools,  Thread  CaMBv 

Williams  &  Co..  J     H. 

Torches,    Aeetylene.       (See    Cntllns 

Apparatus) 
Towers  and  Transmlsall  SInietarea 

Arehbold'Brady   Ck>. 

Bale**    Expand*^    Steel    Truss    Oj. 

Weatlnihonse  Elec.  A  Xtr.  0». 
Track,  Speelal   Uurk 

Barbour-Stockwell   Co. 

Cleveland  Fror  A  Crosainr  Oo. 

Ck>1umbla  M.  W,   A  M.  I.  Oo. 

Indianapolis  Switch  A  Fror  Co. 

New  York  Switoh  A  Ooaunc  Co. 

Ramapo  Iron  Works 

St    Louis  Fror  A  Switch  Co. 

Wharton  J^.  A  Os„  WlB, 
Track  Bolls  «   Spikes 

Lackawanna   Steel    Co. 
Traaafsr  TaMsa 

Arcbbold-Brady   Ck>. 
Traaafera.      (See  Tickets) 

Arcbbold-Brady  Ck>. 
Tranafonacrs 

Oeneral    Electric    Co. 

Weatinchooae  Blee.  A  Xff.  O*. 

Traada.  Safely,   Stair,   Car   Step 
American  Maaon  Safety  Tread  Co. 
Unlnraal    Safety   Tread  Co. 

Trailer  Bai 

Anderson  MIr.  C    .         -  . 
Blectric  ScTTMe  SnspUea  Co. 


Tablnf,   Steel 

h'auonal  Tube  0>. 
TarMaea.  Staaaa 

(general  Electric  Co. 

Terry  Steam  Turbine  Co. 

Westinchouse  Elec.  A  Mf(.  Co. 
TaraatUes 

Percy   Mf».  Co..   Inc. 
Valves 

Ohio  Braas  Co. 

Scbutte    A    Koertlnr   Co. 

Westinchouse  Traction  Brake  Oo. 
Varnlshca.      (Sec   PaInU,  etc.) 


Mdlac  MaehlawL  Drlnklnf  Cap 

IndlTidual  Drlnkloc  Cup  Co..  1 


Inc. 


VsatUators,  Oar 

Brill  Co.,  The  J.  O. 
Holden  A  White.  Inc. 
National  Railway  Appliance  Oo. 
Railway   UtlUty  (>>. 
St.  Louis  Car  CV>. 
Vlaea,  Pipe 

WUUams  A  Co..  J.  H. 

Voltmeters,      (See  Inslrnmenis) 

Water  Boftaalas  A  Parttylnc  8; 
Scaife  A  Sons  Co..  Wm.  B. 


Weaton   Blec'l   Instrument  0>. 
Welded   BaU   JolaU 

Indianapolis  Switoh  A  Fror  (^. 
Rail   Weldinc  A   Bondlnc  4^>. 

Welders,   Portable    Electric 

Electric  Railway  ImproTament  (3o. 
Indianapolis  Switeh  A  Fr<»  Co. 
Rail  Weldinc  A  Bondiar  Oo. 


WeHlBc , 

Electric  Railway  ImproTement  Oo. 
(Seneral   Electric  Oo. 
Meial  A  "niarmlt  0>rp. 
Weattnduniae  Blee.  A  Mfr.  Co. 

Wheel   Oaarda.      <8ee  Feoden   aad 

Wheel  Onards) 
Wheel  Presses.  (See  Machine  T^mIs) 

Whreia.    Car,    Cast    Iron 

Bemin    Car    Tnii-k    Co. 
Griffio  Wheel  Oo. 

Whaela,   Car,  Steal   aad   Steal   TInd 
American  Steel  Foundries 
Bemis  Car  Truck  Oo. 
Camede  Steel  Oo. 
Standard  Steel  Worka  Co. 


on  Mfr.  Co..  A.  A  J.  M, 


W 


Twaer 

•on  Mti 


Oeneral    Blectric   Co, 
Holden    A  White,   Inc, 
Nnttall  Co,.  R.  D. 
Ohio  Braas  Oo. 


r.  Co..  A    A  J.  M. 


TraDar  Basss.  Batrlevinc 

Anderson  Mtr.  Co..  A.  ( 

Blectric  Serrlee  Supplies  Co. 

General  Electric  Co. 

Holden   A   White,   Inc, 

NntUII  Oo„    &    D, 

Ohio  Braaa  Co. 
Trallaya  aad  Trallar  ByaltaM 

Ford  Oialn  Block  Oo. 


WheeU, 


TraOeF  L 

Boldaa  A  White.  Inc. 
Trallar   Wheals.       (Sss 

Tndlar  Whre 

Aaislcaa  Steel  A  Wire  Co. 
Anaewiila  Capper  Mlalnr  Co. 

'a  Sons  Co..  John  A. 

Co. 
Tla^e.  Oar 

t  Mieaii  steel  Foun«riaa 
Tlwnli  Oar  Track  Co. 
Brill  Oo..  The  J.  o 
MeOalrs-Commlncs  Mff.  Oo. 
St.  Louis  Car  Co. 


Anderson  Mtr.  Co..  A.  A  J.  M. 
Bagrooat  TroUev  Harp  Oo. 
OnltmWa  M.  W.   A  M.   1    Co 
Electric  Ballway  Bgnipmeat  Oa. 
Blaetrie  Serrlee  SuppUea  Co. 
Boreka  (To. 
General  Blectric  Co. 
MoroJoaea  B.  A  M.  Co. 
Nultall  Oo..   R.  D. 
Star  Braas  Works 

WhMia^  Air 

General    Blectric  Oo. 

Ohio  Braai  Oa 

Weatlnchouse  Traction  Brake  Oa. 
Wire  Bope 

American  Steel  A  Wire  Oo. 

BotbUnr'a  Sons  Co..  John  A. 
Wtra  *  CMas 

ABMrtcan   Blec'l  Works 

A  Wire  O). 


OoMral    BlaeSa  Oo. 
BahlrAaw  Bftiuto  Cabia  Oo. 
MarUn-Boekwoll    Oorp-n 
BoebUar's  Sons  Co.,  John  A. 
Wtr 


Ira  Co 
Weatinchooae  Blae. 


A  Mtc.  Oo. 


Ltndalar  Broa.  do. 
ITraaeAaa 
WIIUuu  A  Co..  J.  B. 


STUCKIi  h 
SIDE 
BEARINGS 

LI 


PROVIDENCE 

FENDERS 


H-B 

LIFE  GUARDS 


TIm  CoBsolUiaUtl  Car  FmUmt  C«..  ProwtJaaea,  R.  1. 

Jraaa/ariu'eri   of  The  riiiilflaiw  Wmitm  and   BB   Ufa  Saard 
WM4aU  A  MacOaS*  C*.,  tl  Braadway,  N«w  Yadk 


PIN.AND.LINK       M.C.B.       CAR-AND-AIR 

COUPLERS 

For  All  S»rvif» 

VAN   DORN   COUPLER  COMPANY 
aSSf  SMth  Pa 


Bound    Brook   Trolley   Wheel    Buahinca 
Give  Longer  and  Better  Service 


(Oil'lMi)    TiaUar  Wh«*2  Biuliliic>.  in,  ess 


TMKItR    ira    man 
lodar  ikae  sll  aOt _   _ 

in«i.  kr  rutas  sf  ilMir  laMisillSB.  InnrisMr  saUaal  sU  Mksr  lyvas. 
Alt   Cmmimm    CrmjMttJ  OtI-Uti    BasMnas    hmvm 
miw^ym    fee«fi    mmdt    mi    Bean^    Mr—k^    V.    5.    A. 

BOUND    BROOK   OIULESS   BEARING   COMPANY 
Be— d  Brash.  New  Jaraey  OefrWt  OMcei    llti  farrf  BU«. 
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Showing  the  McGraw-Hill 
editors  malting  your  paper 


the  editorial  power  of  the 
McGraw-Hill  group  means  \o^ga, 


The  1 1  McGraic-Hill 


Power 

foal  Age 

Amwirwk  Mucliii>l»( 

Elertrical  World 

Klectrical  Mercliandislns 

Joumsl  of  Electricity 

Rlectrk  Railway  Jourriil 

Engineering  News-HecorJ 

Iiigenierla  Intfrnacionul 

Chemical  ft  Melallurgical  Engineering 

£ntclnverlng  ft  Mining  Journal 


Publications 

McGraw-Hill    Co.,   IiK-. 

Tenth  Avenue  at  36th  Street, 
New  York 


THE  eleven  McGraw-Hill  technical  journals  have  74  edi- 
tors at  the  New  York  headquarters,  13  in  the  Chicago 
office,  12  in  San  Francisco,  3  in  Washington,  one  each  in 
London,  Pittsburgh  and  Cleveland,  and  a  well-rounded  and  not- 
able staff  of  contributing  editors.  Between  them  these  papers 
have  106  regular  contributors  of  "Business  News"  items,  and 
no  less  than  603  correspondents  on  editorial  or  photographic 
work  scattered  pretty  much  all  over  the  world. 

Many  of  the  editors  are  recognized  as  individual  leaders  of 
thought  in  their  field.  .'\ll  of  them  make  the  special  problems 
of  their  mvn  publications  their  major  interests.  Yet  much  of 
their  thought  is  devoted  to  matters  common  to  all  engineer- 
ing— and   all  industry. 

Once  every  few  months  the  great  association  of  mining  engi- 
neers convenes;  at  stated  intervals  there  are  gatherings  of 
civil,  mechanical  and  electrical  engineers.  But  there  is  a  con- 
vention of  McGraw-Hil!  engineering  editors  every  day  in  the 
year.'  With  their  adjoining  offices  experts  in  metallurgy  ex- 
change ideas  with  men  who  know  the  machine-tool  field  as 
thoroughly  as  you  know  your  own  sphere  of  activity;  electric 
railway  editors  confer  with  mining  men   to  mutual   advantage. 

Together,  with  their  exceptional  facilities  for  intimate  inter- 
change of  thought,  these  editorial  groups  form  one  of  the 
greatest   opinion-making   forces    in    engineering   life. 

Thus  the  paper  you  have  in  your  hand  is  backed  by  eleven 
staffs  of  engineering  editors — and  its  breadth  of  vision  is 
eleven-fold. 
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A 

Fare 

r.  Brake  Shoe  4  Fdrjr-  Co..  &i 

Amarican  Car  Co 67 

Anwirtcan   Electrical   Works 44 

American  Maaon  S.  T.  Co S4 

American   Steel   Fonndrie* 2:< 

American  Steel  &  Wire  Co 47 

Anaconda  Copper  Mininc  Co.  . .  10 

Anderaon  Uti.  Co..  A.  A  J.  X.  44 

Ardtbold-Bradr  Co 44 

Archer  A  Baldwin.  Ine 54 

Arnold   Co..    The 28 

Arthur    Power-SaTinr    Recorder 

Co 60 

Atttomatic   Recloeini  Circuit 

Breaker  Co 42 


Babcock  A  Wilcox  Co 47 

Barbonr-Btockwell  Co 46 

Batea  KxiNuided  Steel  TruM  Co.  45 

Bajonet  Trolley  Harp  Co S2 

Baetar.  John  A 28 

BeMn  Mtr  Co. . .'. .  .^ 40 

BemU  Car  Truck  Oo 34 

Bonner- Vebalaca  Tool  Co 51 

Bound  Brook  OU-leee  Bearlnr  Co.  63 

Brady  Braaa  Co 37 

Brtdreport  Braai  Co 8 

Brill  Co,  The  J.  0 67 

Buckeye  Jack  Mfr.  Co 48 

Buah  Xlaetrlc  Co 50 

Brlleaby  Bnclneerins  A  Manace- 

OMBt  Oorp 28 


0— Mrnn  Bleetrlcal  Mfr.  Co 48 

CaartirU  8«m1  Co 38 

Canton  Cnhrert  A  SUo  Co 46 

Cameda  Bt«el  Co 20 

Camay  A  Co..  B.  J 44 

Caatle.  Inc..  Jamea  M 48 

Chance  Co 45 

Chleaco  Fuae  Mfr   Co 47 

Chlcaro  Pneumatic  Tool  Co.  ...  13 

Clarii  A  Co..  B.  W 28 

Ciareiaad   Armature  Worka 53 

Olawalaad  Pare   Box  Co 50 

Otoralaad  Pror  A  Croaalnr  Co. .  46 

OeOtar.  Inc..  Barron  0 32 

OohunUa  M.  W.  A  M.  I.  Co 65 
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UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Mass. 
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ryingsafsteP 
(PATENTED)  W^mr  utOUSPAIOfT  M 
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Quality  Trolley  Wheels  and  Harps 


Like  all  other  Columbia  products  the  trolley 
wheels  and  trolley  harps  manufactured  by  us 
have  as  their  motto  Quality. 

Quality  first,  last  and  always.  This  means  to 
our  customers  that  they  can  be  assured  the  bes<^ 
the  market  can  afford. 

Our  wheels  and  harps  are  made  of  the  very  best 
metals  that  can  be  obtained.  Special  attention 
has  been  given  to  get  long  wear  and  good  lubri- 
cation. This  means  the  elimination  of  high 
maintenance  and  numerous  tie  ups  due  to  defec- 
tive trolley  harps  and  wheels. 

Let  us  hear  from  you.     We  want  to  help  you. 


Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armature  and  axle  (traigliteners 

Armature    shaft   ttraighteners 

Armature   bugsies    and    stands 

Babbitting    molds 

Banding   and   heading  machines 

Car  hoists 

Car  replacers 

Coil  taping  machines  for  armature  leads 

Coil   winding    machines 

Pinion  pullers 

Pit  jacks 

Signal  or  target  switches 

Tension   stands 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Yl 

A.  A.  GREEN,  Sales  Mgr., 

so  Church  St.,  N.  Y.  C. 

J.  L.  WHITTAKER, 
141  Milk  St.,  Boston,  Mais. 


CAR   EQUIPMENT 

Armature  and  axle  bearings 
Armature  smd  6eld  coils 
Bearings   (axle  and  armature) 
Brush-holders   and   brush-holder 

springs 
Brake,  door  and  other  handles 
Brake    forgings,   riggings,   etc. 
Car  trimmings 
Commutators 
Controller   handles 
Forgings   of  all  kinds 
Gear   cases    (steel  or   malleable   iron) 
Grid  resistors 

Third-rail   shoe   beams   and    accessories 
Trolley  poles  (steel)  and  wheels 
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The  Inside  Story  of 
Shock  on  a  6URNEY  Bearing 

p=sooLb..  ^  jj^jj  rolling  in  a  raceway,  the  contour  of  which  is  such 
that  a  ball  3%  larger  would  just  fit  it,  at  full  rated  load  has 
a  contact  arc  of  about  31  °.  Under  ordinary  working  con- 
ditions and  at  the  full  rated  load  there  will  be  an  exceed- 
ingly slight  amount  of  compression,  about  .0003  of  the 
diameter  of  the  ball. 

Suppose  a  shock  comes  upon  the  bearing,  the  load  is  dou- 
bled, the  arc  of  contact  will  be  about  37^^  °,  the  compression 
about  .00045  of  the  diameter  of  the  ball — still  very  small. 
Compression  does  not  increase  in 
proportion    to    increase    of    load — 

100%  increase  of  load  giving  only  about  .50%  increase  in 

compression. 

The  point  is  that  in  Uurney  Ball  Bearings  the  sides  of  the 
raceways  are  always  very  close  to  the  curvature  of  the  ball, 
ready  to  lend  their  support  when  shocks  come.  This  means 
safety. 

The  Gurney  patented  method  of  assembling  permits  the  use 
of  the  maximum,  both  in  number  and  size  of  balls,  thus 
accounting  for  their  unusually  great  load  capacity. 

GURNEY  BALL  BEARING  CO. 

Conrad    Patent    Licvnsee 

JAMESTOWN,   NEW   YORK 


p=ioooUi> 
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With  Birney  Safety  Cars  today  many 
street  railways  are  proving  that  it  pays  to 
give  the  public  more  service — a  greater 
frequency  of  car  units  and  more  seats  in  a 
given  time. 

This  can  profitably  be  done  because  of 
their  economical  operation  and  mainte- 
nance, and  also  because  of  the  increased 
number  of  passengers  attracted  by  the 
improved  service. 

Complete  data  on  the  Birney  Safety  Car 
and  actual  results  obtained  will  be  mailed 
upon  request. 


THET.G.  BRILL  COMP/INY 

'-—'^       Philadelphia,  Pa.       ^ • 


AMERICAN  CAR  CO.,  St.Louis.Mo. 
G.C.KUHLMAN  CAR  CO.,Cleveland,0hio. 
WASON  MANFG.CO.,  Springfield,  Mass. 
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No  single  development  of 
recent  years  has  done  so 
much  to  improve  the  elec- 
tric railway's  distribution 
system  as  the  G-E  auto- 
matic railway   substation. 

As  usually  applied,  the  control 
equipment  starts  the  machines 
whenever  there  is  a  demand  for 
power,  and  shuts  them  down 
when  that  demand  ceases,  there- 
by saving  a  large  portion  of 
substation  losses. 


Existing  apparatus  can  be 
economically  adapted  to  auto- 
matic operation,  and  in  many 
cases  increased  service  require- 
ments can  be  met  to  greater 
advantage  by  installing  auto- 
matically controlled  substations 
than  by  adding  feeder  copper. 


The  General  Electric  Company' 
developed  the  first  automatic 
substation  has  secured  orders  yf. 
for  sixty- five  equipments,  and 
has  put  into  actual  operation 
over  forty. 


i 


General  Office 
Schenectady.  NY 


Com 


GeneralWElectric 


any 


Sales  Offices  in 
all  large  cities 


ANNUAL  MAINTENANCE  NUMBER 


ELECTRIC 


READING  AIDS 

That  Mean  Service  and  Reliability 
in  Railway  Service 

Reading  Compromise  Rail  Joint.  Made 
for  all  sections  of  Tee  and  Girder  Rail. 
A  right  and  left  hand  Bender  combined. 

READING  SPECIALTIES  CO. 

READING,   PA. 
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Gaining  Experience 


'  Joe,  "  said  the  Vice-President,  "I  want  to  compliment  you  and 
your  force  on  the  capable  manner  in  which  you  handled  our  repair 
work  during  the  recent  storm  and  thaw.  I  am  convinced  by  what 
your  report  shows  that  DIPPING  and  BAKING  of  that  lot  of  old 
armatures  eliminated  the  many  winter-time  breakdowns  we  had  in 
previous  years  and  that  by  this  precaution  have  saved  a  considerable 
amount  of  money." 

"Yes,  Boss,"  answered  Joe,  "we  can  safely  say  that  we  got  by  this 
time,  but  Bill  says  he  had  all  he  could  do,  just  the  same,  to  keep  the 
untreated  motors  in  service  during  all  of  that  slop  and  slush.  Now 
what  I  am  going  to  do  is  to  DIP  and  BAKE  every  motor  this  summer, 
then  we  will  be  prepared  for  the  most  severe  conditions  next  year 
when  the  public  need  service,  and  when  extra  labor  is  so  scarce." 

"Fine,  Joe,"  said  the  Vice-President,  "a  report  showing  actual 
facts  like  this  one  of  yours  and  Bill's  is  certainly  worth  while,  and  I 
would  like  to  suggest  that  you  send  for  a  set  of  Westinghouse  'Railway 
Operating  Data.'  I  understand  that  it  gives  complete  information 
covering  the  latest  methods  of  DIPPING  and  BAKING.  " 
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Direct-Current  Lightning  Arresters 


For  Car,  Line  and 
Station  Protection 


For  Circuits  up  to 
2450  volts 


1>«»ie3ArmW.w«<ait 
'  ^or  miftanc*. 
livtolBOO. 


Now  is  theTime 


|to  procure  the  additional  light- 
^  ning  arrester  equipment  required 
to  protect  and  insure  your  abil- 
ity to  give  continuous  service 
to  power  users. 


There  is  a  Westinghouse 
Lightning  Arrester  exactly  suit- 
ed for  every  application  and 
for  every  voltage. 


Send  for  Miniature  Catalogue 
Number  I -A- 1 


mawKdntmU 


l_. 


Westinghouse  Electric  &  Manufacturing  Company 

F-KKl    Pitl.liiirith,    P». 
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Blading  and 
Blade  Fastening 


Steam  turbine  blading  is  sub- 
ject to  high  stresses,  which  are 
of  two  kinds:    (1)  Centrifugal  and 
(2)  Vibratory.     The  latter  is  caused 
by  high  steam  velocities. 

Destruction  as  a  result  of   vibratory  stresses  is   to  a  great 
extent  eliminated  by  forming  the  blade  so  that  its  cross-section 
is  greater  at  the  root  than  at  the  tip.       By  tapering  the  blade 
section,  concentrated  stresses  at  any  one  point  are   eliminated. 
Destruction  as  a  result  of  centrifugal  stresses   is  prevented  by 
our  method  of  blade  fastening.     It  is  accomplished  by 'means  o> 
an  interlocking  system. 

Each  blade  has  a  foot  forged  at  the  bottom,  each  foot  fitting 
into  a  groove  cut  in  the  rotor. 

All  blade  feet  lie  below  dovetail  packing  pieces  which  fit  into 

the  dovetailed  groove  in  the  rotor,  as  shown  in  the  illustration. 

This  interlocking  system  of  blade  attachment  eliminates  all 

caulking,   and   permits  ready  replacement  of  blades  without 

injury  to  rotor  or  casing. 

In  addition,  the  blade  speeds  of  a  Westinghouse  turbine 

are  low,  and  the  blade  and  rotor  stresses  are  well  within  the 

limits   of    commercial    materials    of  a  known,  even,  high 

standard  of  quality. 

The  rugged  rotor  and  the  low  blade  speeds  employed, 
contribute  largely  to  the  extraordinary  reliability  of 
the  Westinghouse  Steam  Turbine. 

WESTINGHOUSE  ELECTRIC 

&     MANUFACTURING     CO. 

Eait  Pittsburgh,  Pa. 


rWESTINOHOUSE 
ELECTRIC 


Westinghouse 
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Inspection  of  Railway  Equipment 

will  often  reveal  the  necessity  for  the  replacement  of  parts  which  because 
of  either  long  usage  or  improper  adjustment  have  been  worn  to  the  limit  of 
their  endurance. 

Appreciating  that  such  emergencies  can  be  expected  with  even  the  finest 
equipment  practically  every  user  of  Westinghousc  Railway  Equipment  has 
insured  himself  against  unpreparedness  on  such  occasions  by  maintaining  at 
all  times  a  supply  of 

Westinghousc  Repair  Parts 

These  parts  arc  identical  with  those  entering  into  the  construction  of 
the  original  motor — therefore  they  afford  that  high  degree  of  cooperation 
which  is  favorable  to  those  qualities  of  efficiency  and  economy. 

Our  repair  part  catalogue  makes  ordering  simple  and  convenient.  If 
you  have  not  received  yours,  please  advise  us  immediately. 

Westinghousc  Electric  &  Manufacturing  Co. 

East  Pittsburgh,  Pa. 

Westinghouse 
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An  Efficient  AirStrainer 
willadd  years  to  the  Life 
of  an  AiriCompressor. 


Excluding  dirt  from  the 
Air  Compressor  makes 
Perfect  Lubrication 
Possible. 


Efficiency  and  Longevity 


are  put  into  the  Air  Compressor  by  the  new 
Westinghouse  8 -Inch  Air  Suction  Strainer.  Its 
unusually  large  screening  area  permits  intake  air 
to  pass  so  gently  through  it  that  all  dirt  and  grit 
are  deposited  in  the  strainer  and  only  clean  air 
reaches  the  smoothly  machined  cylinder  walls 
and  delicately  fitted  piston  packing  rings  of  the 
compressor. 


Air  Brake  Building  Our  Business   For  a  Lifetime 


Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,  Mass. 
Chicago,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tex. 
Los  Angeles,  Cal. 


Mexico  City 
New  York,  N.  Y. 
Pittsburgh,  Pa. 


San  Francisco 
Seattle,  Wash. 
St.  Louis,  Mo. 
St.  Paul,  Minn. 
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The 

Ten  Points  of 

Efficiency 


The  Story  of 

The  Safety  Car 
In  a  City  of  66,000 

1 — Step  accidents  eliminated. 
2 — General  accidents  reduced. 
3 — Higher  schedule  speed  makes  7  cars  do  the  work  of  8  and  8  cars 

the  work  of  ten. 
4 — More  good  words  and  more  patrons  for  the  railway. 
5 — Jitney  bus  vamoosing. 

6 — City  Government  says  "Give  us  more  SAFETY  CAR  service." 
7 — Operators  pleased  with  higher  wages  and  easier  riding  cars. 
8 — More  car  miles  with  less  Kw-hours. 
9 — Less  car  maintenance. 
10 — Less  track  upkeep. 

And  to  conclude —  ^ 

The  operator  said : 

"It  is  not  a  small  town  car.     It  is  what  the  name  implies — a 
SAFETY  CAR." 

Why  wait  one  day  longer  to  order  yours? 
IT  IS  A  SAFETY  CAR  ONLY 

When  equipped  with  automatic  laborless  apparatus,  so  interlocked  that,  regard- 
less of  the  illness  or  distraction  of  the  operator,  the  power  will  be  cut  off  instanta- 
neously, the  air  brakes  and  sander  apply  immediately  thereafter  and  the  doors 
unlatch  for  safe  and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the 
doors  must  be  closed  and  the  step  folded  before  the  car  can  start,  and  when  the 
airbrake  must  be  applied  before  the  doors  arc  opened  ind  the  step  lowered  in 
bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  CO. 


CHICAGO 
Ry.  Eaeli.   SUg. 


Main  Oftc« — Boatmen's  Bank  BIdg.,  ST.  LOUIS 

NEW  YORK 

City  Invcit.  BIdf. 

CANADA — Canadian   W«>(infhou<c  Co.,  Ltd.,    Hamilton,  Ont. 


PITTSBURGH 
Wattinghonto   Bldg- 
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Where  Old  Track 
Must  Be  Rebuilt— 

Some  companies  leave  the  old  concrete 
foundation  in  place,  remove  the  old  ties  and 
put  down  new  rail  on 

Steel  Twin  Ties 

The  cross-channels  of  steel  twin  ties  slip 
into  the  old  tie  spaces;  rails  are  accurately 
spaced  by  the  tie  punching  and  labor-saving 
rail  clips  are  quickly  applied. 
'The  track  is  blocked  to  a  new  grade  and 
good  concrete,  well  tamped,  finishes  an 
economical  job  to  the  top  of  the  paving 
base. 

Write  for  rebuilding  pluns  and  de- 
tails of  Steel  Twin   Tie  Economy 


THE  INTERNATIONAL  STEEL  TIE  CO. 

Steal  Twin  Tie*  and  Crotting  Foundation* 

Cleveland 
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Here  Are  Specifications  For 
Your  Arc  Weld  Bonds 

Investigate  arc  weld  bonding  and  you'll  find  certain  fundamen- 
tals that  are  essential.  The  deeper  you  go,  the  more  necessary 
these  will  seem. 


1. 

3 

4 


Weld  must  be  from  "Steel  to  Steel  with 
Steel."  That  makes  it  easy  for  the 
operator  to  get  a  good  job. 


Steel  must  completely  surround  the  cop- 
per terminal  to  protect  the  copper  and 
reinforce  the  finished  bond. 


The  welding  angle  must  be  not  less  than 
90'  if  a  thorough  union  is  to  be  made 
between  bond  and  rail. 


Strand    must    have    protecting    sleeve 
where  it  enters  the  terminal. 


O-B  Arc  Weld  Honds  meet  ever>'  clause  to  the  letter.  Install  ()-H 
Konds  with  your  present  machine  or  use  the  O-H  Resistance  Welder. 
It  has  some  unusual  features  for  convenient  control  and  for  safety. 


TJ 


or 


The  Ohio  Brass  Company,  Mansfield,  Ohio 

N«w   York     Philadelphia     Pittiburih     Chicago     Sao   Franciico     l.o<   .\n<ele« 
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Tuning  Up  Is  Under  Way 

Winter's  gone — we  hope. 

And   it's  time  to  pull  the  slack  out  of  the  trolley,   replace  fittings  or  worn 
wire,  perhaps  put  in  an  extension  or  two. 

In  all  this  work  let  O-B  Materials   help.     They  will   speed  the   work^im- 
prove  the  line — stand  the  gaff. 

O-B  Factory  is  buzzing  at  top  speed.     It's  a  good  idea  to  make  your  wants 
known  right  away.     Check  through  your  stock  bins  and  tell  us  what  you  need. 

The  Ohio  Brass  Company,  Mansfield,  Ohio 

New  York      Philadelphia      Pittsburgh      Chicago      San  Francisco      Los  Angeles 
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O'B  LINE  MATERIAL 


Frogs,  Crossovers, 
Section  Insulators 
and  Strain  Plates,  all 
with  cam  tips. 

Ears  and  Clamps. 

Splicers. 

Porcelain  X  Strain 
Insulators. 


Wood  Strain  Insula- 
tors. 

Porcelain  Insulators. 

Insulated  Hangers  — 
especially  the  lock 
type. 

National  Trolley 
Guard. 


r.eaf  through  pages  283-426  of 
Catalog  No.  17. 
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At  Glasgow 


The  WorltTs  Busiest  Street  Railway 

The  Glasgow  Corporation  Tramways  are  carry- 
ing now  an  average  of  some  twenty  passengers  per 
car  mile,  a  record  unapproached. 

Of  course,  the  tramways  have  looked  into  the 
matter  of  longest-lived  trolley  wire — 

and  understand  the  value  of  Phono-Electric 
Trolley  Wire  for  hard  jobs,  as  is  shown  by  the 
selection  of  Phono-Electric  00  for  use  on  such 
proving  grounds  as  Renfield  Street,  between  St.  Vin- 
cent and  (>)wcaddens,  where  cars  are  run  at  inter- 
vals of  less  than  one-half  minute — 

and  on  the  sharply  curved  turn  between  Lon- 
df)n  and  (Jreat  Hamilton  Streets  via  Ross  Street — a 
busy  spot,  like  almost  ever>'  tramway  spot  in 
Cilasgow.  Try  Phono-Hlectric  on  your  "hardest 
spots"  first  and  learn  that  it  outlasts  copper  three 
to  one. 
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Holden&  White 

Electric  Car  Heaters 

The  Simplest,  Lightest,  Safest  and 
Most  Durable  Heaters  ever  pro- 
duced   for    electric    railway    cars 


Tru»5  Plunk  Type,  interior  view  ihowinf 
('uder-Mammer  hentinil  unili 


lull  line  «.f  heaters,  for  Cross  Srat,  Panel.  Truss  Plank  and 
Vestibule  service.  RanKing  in  wattaces  Jrom  .SOO-watt  single 
unit  to  2.0(X)-\vatt  four-unit  heaters.  X'oltages  to  operate  with 
units  in  series  of  2.  '  4  S  <.  .fvi  S  Heaters  consist  of  1, 
'   ind  4  units. 


Veitibule  Type 


(  \siiig 
CLTLKK- 
HAMMKR 
UNITS 


Send  for  Catalogue  giving  full  descrifttion 


&>  WM(^  iws. 


817  Fisher  Building,  Chicago 

Eastern  Rcpre»cntalive.  National  Railway  Appliance  Co.,  New  York,  Wathinflon 
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For  All  Loads 


Not^hem)Vhilc  CcdatPolcs 


Just  as  the  lighthouse  must  siand  for  years  under  the  smashing 
of  waves,  wind  and  weather  to  serve  men  and  their  needs,  so 
stand  Northern  White  Cedar  Poles  under  all  conditions  of  weather 
for   twenty  years  or  more. 

Keen  buyers  of  poles  in  all  parts  of  the  United  States  and  Canada 
specify  Northern  White  Cedar  Poles — the  poles  of  great  strength 
and   long  life. 

Poles  shown  here  are  at  East  Chicago,  Indiana,  in  the  lines  of  The 
.Northern  Indiana  Gas  and  Electric  Co. 

They  are  8-inch  45-foot  poles,  and  were  set  in  1912.  Recent 
inspection  shows  they  are  good  for  many  years  of  service.  The 
loads  carried  are,  from  left  to  right: 


iSi 


1^ 


»^V 


FP^? 


^KSjS 


N 


^' 


No.    1.      1 — %    Messenger 

3 — No.     2     B    &     S 

Solid 
6 — No.  .  2     B    &    S 

Stranded 


No 


-No.    2    B    & 

Stranded 
-No.     6     B     & 

W.P.   Solid 
-Nn.    00    W.P. 


No.    3.      3 — No.  00  Stranded 
Bar 
3 — No.    2    Stranded 
Bar 

For  further  pole  information,  write  the 

Northern  White  Cedar  Association 

Lumber  Exchange,  Minneapolis,  Minn. 


'^ 


^    'Z-''' 


•M^ 


Mr^     , 


*^: 


0^ 


~;^>^^ 


:3^^ 
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NORTH  AND  SOUTH  A 


Lexington,  Ky. 


for  their 


Down  in  Kentucky,  where  everything  above  the 
Mason  &  Dixon  line  is  considered  north,  they  are 
using  "Elreco"  Combination  Poles  for  their 
"White  Way."  Up  near  the  Canadian  Border  the 
city  of  Niagara  Falls  has  made  White  Ways  of 
its  streets  by  using  "Elreco"  Combination  Railway 
and  Lighting  Poles. 

By  interesting  the  city  fathers  you  can  also  have 
a  "White  Way"  in  your  city  and  feel  secure,  too, 
that  your  trolley  wire  is  carried  in  the  safest,  neat- 
est, most  modern  fashion. 

You  get  a  permanent,  tubular  steel  pole  to  carry 
your  trolley  span  wires,  you  create  better  relations 
with  the  people  because  of  your  cooperation  in 
promoting  the  interests  of  the  city;  and  your 
revenue  is  increased   because  of   the  growth  of 

ELECTRIC  RAILWAY 

Cincinnati^ 

30  Church  St.^ 
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JREE  ON  "ELRECO"  POLES 


I 


Niagara  Falls,  N.  Y. 

"White  Ways" 

business  that  will  surely  follow  on  this  White  Way. 
The  city  gets  neat  appearing  tubular  steel  poles 
that  do  not  infringe  on  the  sidewalks  to  any  ex- 
tent; ornamental,  artistic  brackets,  fittings,  and 
handsome  lighting  units  for  the  "White  Way" 
alleviation  of  the  troubles  caused  by  sagging  and 
complicated  wiring,  as  well  as  decrepit  wooden 
pole  lines. 

Can  your  city  afford  to  be  without  a  "White 
Way"? 

Missoula,  Pittsburgh,  Lexington,  Niagara  Falls, 
Lynchburg  and  scores  of  others  have  decided  they 
needed  a  "White  Way"  and  your  city  needs  one, 
too. 

Send  for  Catalog  "F" 

EQUIPMENT  COMPANY 
Ohio 

New  York  City 
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IG  Electrification  developments  are  the 
spirit  of  the  times.  High  voltage  transmis- 
sion lines  then  become  a  leading  problem. 

In  selecting  the  proper  conductors  there 
are  many  factors  to  be  considered.  With 
a  great  variety  of  experience  behind  it. 
Aluminum  Cable  Steel  Reinforced  has 
met  and  overcome  practically  every  known 
difficulty. 

These  conductors  are  today  operating 
successfully  under  all  kinds  of  climatic, 
electrical  and  mechanical  conditions. 

Your  particular  problem  is  of  great  in- 
terest to  us.  Our  sales  engineers  want 
to  help  you  solve  it. 


AluTninutnCbfnpaty  of  America- Gengrat  Ofricej''Q[iver  Bld^-Pitt^bur^^-faUM 


You  can  buy  "Golden  (;iow"  headlights,  searchlights  or  projectors  especially  designed  for  electric  railway  a 
For  steam,  industrial  and  mine  locomotives.     For  steamboats,  tugboats  and  motor  boats.     For  floodlight 

and  for  many  other  special  uses. 
In  all  types  you  will  find  the  famous  "Golden  Glow"  greenish-glass  reflectors.     Reflectors  which  are  truly 
"famous,"  because  they  project  a  golden  light  which  is  not  nearly  so  blinding  and  which  is  more 
penetrating  than  brilliant  white  light,  because  they  are  so  exactly  parabolic  in  form,  because        M 
they  will  wear  indefinitely  without  corroding  or  tarnishing,  because  they  are  so  easily  M 

cleaned,  because  of  the  special  patented  process  by  which- they  are  ground  and  ~ 

polished.     They  are,  in  fact,  the  only  accurately  ground  and  polished  para- 
bolic mirror  on  the  market  which  can  be  manufactured  and  sold  at 

a  commercial  price. 

On    the    following   page  you   will   find   several    types   of 

"Golden  (ilow"  headlights;  each  is  typical  of  many 

other  similar  types. 

Write  for  data  sheets 


"<;oI.l>KN  GLOW" 
Stoam  l.ocomotiveHeadllUhts 

••<;oi.I)KN  GLOW 
Kleclric  Railway  HeaJliiihtH 


"GOI.DKN  GLOW" 
and  "CRYSTAL  MIRROF 
Floodlighting  Projectors 

"GOLDKN  GLOW" 
Marine  Searchlights 


fe  i 


Typical  "Golden  Glow"  Marine 
Searchlighl 


mmi3 


Typical  "Golden   Glow"  or  "Cryilal 
Mirrof"  Floodbghlmg  Pro)eclor 


Typical  "Golden  Glow"  EJectric  Railway 
Headlight  (or  city  and  suburban  service 


Typical  "Golden  Glow"  Mine 
Locomotive  Headlight 


Typical  "Golden  Glow" 
Electric  Railway  Head- 
light (or  interurban  service 


Golden  Glow"  or 
"  Crystal  Minor " 
Portable  Flood- 
lighting Projector 


Typical  "Golden  Glow"  Steam 
Locomotive  Headlight 


IxECTRic  Service  Supplies  Co. 


PHILADELPHIA 
17th  and  Cambria  Streets 


MANUFACTURERS 

NEW  YORK 

50  Church  Street 


CHICAGO         j 
Monadnock  Building 
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^^  ;*MANSQN^^  TAPE  (Friction)] 
""^^OKONITE"  TAPETSpliS^Comp^d) 

These  Tapes  Have  Become  Standard 

"OKONITE"  Insulated  and  Varnished 
Cambric  Wires  and  Cables 


L«i 


mSL    -  /         Madejwith  especial  regard  for  Qualityf 


««aBk.iMff ' 


We  are  prepared  to  handle  any  high  grade 
proposition,     and     solicit     your     inquiries. 

THE   OKONITE  COMPANY,  Passaic,  N.  J. 

Incorporated  1884 

CENTRAL   ELECTRIC   CO.,   Chicago,    III.,   General    Western    Agents 


F.  D.  Lawrence  Electric  Co. 
Cincinnati,  O. 


Novelty  Electric  Co. 
Philadelphia,    Pa. 


Pettingell-Andrews     Co. 
Boston,    Mass. 
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Traffic  Interrupted  by  Double-Tracking 


Increase  Your  Car 

UNITED  STATES 

They  cost  less  than  Double-Tracking 

The  biggest  field  today  for  the  light-weight  safety  car  is  in  the  small 
or  medium-sized  cit>' — the  very  place  where  a  large  portion  of  the  lines 
are  single-track. 

You  know  that  hand-thrown  or  other  inferior  signals  will  not  do  on 
such  lines  if  you  shorten  the  present  headways. 

But  you  also  know  that  at  the  present  cost  of  labor  and  track  material, 
the  cost  of  double-tracking  would  be  absolutely  out  of  the  question. 

United  States  Electric  Signals  offer  the  economical  way  out  from  un- 
profitable, long  headways  with  unreliable  signals  to  profitable,  short  head- 
ways with  reliable  signals. 

A  generation  of  success  hi  signal  specialization 
stands  hack  of  United  States  equipment. 

United  States  Electric  Signal  Company 

gl  West  .Newton,  Massachusetts 

f  /  RtpTetrnlalirr\ : 

Wmcm:  Frank  F.  Bodlar,  Monadnock  Hldf,  San  Francitco 
Forcttn:  Forcut  Chy  Elactric  Service*  Supply  (^o..  Salford.  Fntland 
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No  Interruption  of  Traffic 


Service  \vith  the  Aid  of 

TROLLEY  CONTACT  SIGNALS 

They  can  be  installed  on  short  notice 

Aside  from  the  prohibitive  expense  of  double-tracking  to  permit  more 
service  with  greater  safety,  is  the  fact  that  suitable  rails  cannot  be  ob- 
tained for  months. 

United  States  Electric  Signals,  on  the  contrary,  are  obtainable  on 
short  notice,  thereby  permitting  better,  more  profitable  service  to  be  given 
quickly  in  addition  to  the  enormous  saving  in  first  cost  compared  with 
double-tracking  and  the  inevitable  accompaniment  of  street  opening,  re- 
paving,  re-construction  and  delays  to  regular  traffic. 

If  you  are  looking  for  an  immediate,  a  safe  and  a  low  cost  solution 
of  the  short-headway  problem  on  your  single-track  city  and  suburban  lines, 
you  cannot  do  better  than  ask  us  to  signal  your  trackage. 

A  generation  of  success  in  signal  specialization 
stands  back  of  United  States  equipment. 


r^^%^  United  States  Electric  Signal  Company 

^^^^il8i  West  Newton,  Massachusetts 


Representatives : 

Western:  Frank  F.  Bodler,  Monadnock  BIdg.,  San  Francisco 

Foreign :  Forest  City  Electric  Services  Supply  Co.,  Salford,  England 
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The  "B"  assortmeni  S50.00 


Power 
Coal  Age 

American  MachiniM 
lnf(cnieria    tniernarional 
Electric  Railway   jnurna' 
EngineerinK    Newt-Record 
EnKineering   &    Mining  Jouriuil 
Chemical  k  Metallurgical 

Engineering 

AmJ  Ikt   SUrMrmt    Trit 
Electrical  World 
Journal  of  Eleciricii> 
Electrical   Merchanditing 


Tell  your  foreign-born 
employees  about 

"Food  Drafts 

HKRBERT  HOOVER,  in  a  letter  pub- 
lished in  our  editorial  pages, , urges 
engineers  to  explain  the  Food  Draft 
System  to  their  foreio:n-b()rn  employees  and  to 
interest  them  in  its  possibilities  and  value. 

The  Amcriiar  Relief  Administration  has  on  the 
press  a  (]uarter-shect  poster  telling  all  about  this,  in 
all  the  essential  foreign  languages. 

The  11  McGraw-Hill  Publications  strongly  urge 
the  cooperation  of  their  readers  in  this  most  econom- 
ical and  practical  method  of  supplying  needed  food 
to  sufferers  in  Kurope.  and  recommend  sending  for 
as  many  of  these  posters  as  you  can  use.  Address 
American  Relief  Administration.  II.^  Broadway, 
New  Y«)rk.     They  will  he  sent  free  of  nil  charf/e. 

The  11  McGraw-Hill  Publications 

Teitb   Avenue   at   36lh   Street 
New  Vfirk.   N.  Y. 


55 


March  20,  1920 


Electric    Railway    Journal 


25 


In  Perfect  Condition  After 
Nine  Years  of  Severe  Service 

With  heavy  trains  rolling  over  it  day 
after  day  and  only  a  light  fill  to  protect 
it,  this  Armco  Culvert  is  in  perfect 
condition  after  nine  years  of  service. 

Very  often,  Armco  Culverts  are  subject 
to  extremely  severe  conditions,  yet  their 
rugged  construction  and  the  purity  of 
American  Ingot  Iron  from  which  they 
are  made  enables  them  to  give  many 
years  of  service. 

The  many  installations  made  ten  or 
more  years  ago  and  today  giving  proof 
of  the  permanence  of  Armco  Culverts 
explain  better  than  words  why  they 
are  preferred  by  engineers  and  highway 
commissioners. 


lfe«^' 


•vIBI^' 


«^^ 


^•5* 


;'3l«^^~i 


.y^^^^ 


AMERKAN  INGOT  IRON 


There  is  a  manufacturer  in  nearly  every  state,  and  in  Canada,  making  genuine  rust- 
resisting  ARMCO  CULVERTS  and  other  products  of  American  Ingot  Iron  such  as 
flumes,  siphons,  tanks,  road  signs,  roofing,  etc.    Write  for  full  information  and  near- 
est shipping  point  on  products  in  which  you  are  interested. 

ARMCO  IRON  CULVERT  e  FLUME  MFRS. ASSN. 

TRANSPORTATION  BLOG.  mm 


CHICAGO 
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'A  Imost  Daily 

^^We  have  used  your  Electric  Drill  almost  daily 
for  six  years  and  do  not  know  of  any  other 
method  which  would  give  as  good  results  either  in 
economy  or  efficiency'' —Savannah  Electric  Company 


Over  I200  Little  Giant  Electric 
Track  Drills  in  use  on  hundreds 
of  traction  lines  in  the  United 
States  are  today  drilling  holt  holes 
at  rail  joints  at  a  rate  ten  to  twelve 
times  faster  than  old-time  hand 
methods,  and  at  a  saving  of  85 
to  90%  in  costs! 


Put  Little  Giants  on  your  spring 
track  construction  and  repair 
program.  They  will  accomplish 
the  drilling  tasks  faster,  better 
and  cheaper,  and  release  valuable 
track  hands  for  other  urgent 
duties. 

Ask  for  bulletin. 


7^— 


The  Little  Giinr  "family'*  of  electric 
track  Ivolt  alfto  include!  Poriahle  Drills 
for  Jriilingtie  hole*  for  icrrw  ipikck, 
Portai'le  Spike  Driver*  for  telling  them 
and  Piirlable  Grinder*  for  f^rinding  rail 
joii.ift.  «n-t  for  welded  bond*.  Al»4>  a 
complet .'  line  of  portable  electric  IcmiU 
highly  uaeful  for  countleai  shop  oper- 
ation*. 

Ask  for  a  corapleie  tel  ol  bulletin*. 


Chicago  Pneumatic  Tool  Company 

1061  Fither  Building,  Chicago 

Sales  and* Service  Branches  all  over  the  World 


ifciwuta         •Cu**vMw     tor«t»        Mmj^toM 


BOYER   PNEUMATIC    HAMMERS  ••  LTTTI 
CHICAGO    PNEUMATIC    AIR    COMPRESSOR 


LITTLE 

Portable  Electric 
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for  Six  Years 


99 


Ei-I7 


GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
•VACUUM  PUMPS  ••GIANT  FUEL-OIL, 
*-R-OCK    AND     COAL     DRILLS-      (i€5jC^c4§-- 


Track  Tools 


1 
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Utility   in    Construction 


^^S^- 


Differential  Cars,  with  new  drop 
door  mechanism,  handle  all 
kinds  of  construction  material 
with  even  greater  economy 
Vx  than  before. 


"//  it's  only  a  dump  car, 

it's  NOT  a  Differential" 
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I  rnUTYfARS 


Utility  in  Handling  Freight 


Differential  Cars  handle  all 
classes  of  freight  with  equal 
facility.  Refinements  and  ver- 
satility give  unexcelled  earning 
capacity. 


^ 


^J 


DIFFERENTIAL  CAR  CO. 

141   Broadway,  New  York 
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Important  Notice 

We  are  now  able  to  supply  our 

Arthur 
Power-Saving  Recorders 

With  an  Added  Feature 

whereby  the  need  for 

Winding  the  Clock  is  Entirely 
Done  Away  With 

Likewise  the  keyhole  in  the  outer  case  is  eliminated 
thereby  making  the  recorder  entirely  dust- 
proof  and  tamperproof 

The  self-winding  feature  is  so  simple  that  it 
will  add  very  little  to  the  former  price. 


THE  ABOVE  IS  MERELY  ANOTHER  ONE  OF  THE  SUPERIOR 

AND  EXCLUSIVELY  PATENTED  FEATURES 

OF  THE  ARTHUR  RECORDER 


Prices  and  Particulars  upon  Application 


The  Arthur  Power-Saving  Recorder  Co. 

Second  National  Bank  Building,  New  Haven,  Conn. 
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Thousands  of 

Arthur  Power-Saving  Recorders 

are  in  successful  use 

WHY? 


Because  they  save 
power,  increase 
safety  and  decrease 
wear  and  tear  on 
car  equipment 


Because  they  [re- 
cord in  minutes  how 
long  jthe  motorman 
his    car   with 


runs 


power  on 


"It  talks  the  language  of  the  motorman" 


Other  Reasons  Why  They  Are 
Preferred: 

1.  Are  easiest  for  the  motorman  to  understand. 

2.  Following  up  the  records  costs  the  least. 

3.  Are  most  reliable  —  have  no  delicate  parts 
to  jar  out  of  order. 

4.  Are  fairest  to  the  motorman  under  all  con- 
ditions. 

5.  Are  equally  accurate  at  all  line  voltages. 

6.  One  standard  instrument  fits  all  types  of  cars. 

7.  They  provide  valuable  data  for  use  of  In- 
Sfjection  and  Engineering  Departments. 

8.  Absolutely  no  expense  for  winding  up 
of  clock  mechanism — are  fitted  with 
self-winding  attachment. 

9.  Are  most  economical  to  purchase,  install 
and  maintain. 

10.  Are  dust-proof  and  tamper-proof. 

11.  For  the   above    reasons    are    most    effective 
in  results. 


Once  get  the  motorman  to  "start  thinking" 
about  how  much  he  can  run  his  car  vs^ith 
power  shut  off  and  he  soon  learns  to  take 
advantage  of  every  factor  that  will  help 
his  record  —  for  instance: 

1.  By  coasting  wherever  possible. 

2.  By  not  crowding  too  close  to  the  car  ahead. 

3.  By  not  fanning  the  brakes. 

4.  By  not  carelessly  allowing  the  brakes  to  drag. 

5.  By  not  applying  power  and  brakes  at  the 
same  time  on  down  grades. 

6.  By  not  running  ahead  of  time,  or  leaving 
terminal  or  end  of  line  late. 

7.  By  not  keeping  power  on  so  long  as  to  pro- 
duce unnecessarily  high  and  possibly  dan- 
gerous speeds. 

It  is  obvious  that  by  running"^with 
power  shut  off  as  much  as  possible,  the 
car  is  held  under  better  control  and  can 
be  more  quickly  stopped  in  an  emergency. 
Many  accidents  are  thereby  avoided. 


For  further  information  write  to 


THE  ARTHUR  POWER-SAVING  RECORDER  CO. 

Second  National  Bank  Building,  i[New  Haven,  Conn. 
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For  Safety  Sake 

In  this  day  of  Safety  Car  operation, 

Chapman  Automatic  Signals 

are  essential,  in  order  to 

Safeguard  the  passengers.  . 

Maintain  the  schedules. 

Relieve  the   operator   from   the   necessity   of 
leaving  his  car  to  operate  hand  thrown  signals. 

The  safety  factor  means  decreased  claims,  decreased  repairs 
to  equipment,  and  less  worry  to  the  Manager. 

The  maintenance  of  the  schedule  means  increased  satisfac- 
tion to  the  customers,  and  increased  revenue  because  of 
increased  riding. 

Relief  to  the  operator  is  imperative.  Add  not  to  his  duties 
by  making  it  necessary  for  him  to  leave  his  car  to  operate 
the  signals. 

Chapman  automatic  signals  accomplish  ail. 

You  will  certainly  be  satisfied  with  them.     Write  now. 

Charles    N.    Wood    Co.,  Boston,    Mass. 
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ACKLEY 


^ 

Q^m 


i} 


The  Ackley 
Adjustable  Brake 

The  Ackley  Companies  own  all 
patent  and  sales  rights  over  the 
whole  world  except  U.  S.,  Canada, 
Mexico  and  Hawaii. 


The  Ideal  Maintenance  Paint 


G  &  B  Starts  where  the  usual  paint  leaves  off. 

Acid-fume,  rust  and  damp  proof.  This  means 
just  what  it  says. 

There  is  no  material  entering  into  power  plant 
or  railway  construction  and  maintenance  which 
will  not  have  its  efficiency  and  life  increased 
by  its  application. 

Ackley  Brake  &  Supply  Corporation 

50  Church  St.,  New  York,  U.  S.  A. 

Cable  Address:  Acklebrake 
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What  does  the  Safety 

Pneumatim! 


When  the  first  safety  cars  were  ordered,  the 
dominant  idea  was  to  achieve  the  end  expressed 
by  the  name— SAFETY. 

And  this  end  was  achieved  largely  through  the 
automatic  inter-operation  of  control,  of  brakes 
and  of  door  and  step. 

Which  automatic  operation  was  made  possible 
largely  by  the  application  of  the  National  Pneu- 
matic Door  Engine — the  standard  door  engine  of 
the  standard  Safety  Car. 

Get  Safety  and  Efficiency 

National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Worka:  Rahway,  N.  J. 

Vnewnati2£( 
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Movement  meain  to  you? 

Pneumatim! 


To-day  the  number  of  companies  which  are  using  or  have  ordered 
safety  cars  is  rapidly  nearing  200. 

And  the  time^is  not  far  off  when  eoery  city  railway  in  the  United 
States  and  Canada  will  have  SAFETY  FEATURES  on  all  cars 
whether  for  one-man*or  two-man  operation. 

And  just  here  is  the  place  where  National  Pneumatic  Car  Speed-Up 
and  Economy  Devices  dovetail  with  the  great  Safety  Car  develop- 
ment, because 

The  Safety  Car  has  demonstrated  the  practicality  of  the  air-operated 
door  and  step  for  every  type  of  rolling  stock  from  smallest  unit  to  largest 
train. 

The  National  Pneumatic  Door  Engine,  National  Pneumatic  Door 
!  and  Step  Operating  Mechanisms  and  National  Pneumatic  Motorman's 

Signal  Lights  or  Safety  Interlocking  Door  Control  are  all  at  your 
command  to 

every  hour  of  the  day! 

National  Pneumatic  Company,  Inc. 

50  Church  St.,  New  York  Edison  Bldg.,  Chicago 

Works:  Rah  way,  N.  J. 
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Spring  work  opens 


Tk*  batt,  mott  rapid 
and  economical  method 
for  rail  bonding  on  tbe 
market  today. 

Writ»    /or   information 
and  prieom. 


"Yes,  I  noticed  Bill  Small  out  with  his  team  the  other  morning. 
He  nearly  had  a  runaway.  Bill  says  his  horses  try  to  hurdle  the 
trolley  track  every  time  he  drives  across.  One  horse  was  knocked 
down.  Bill  put  in  a  kick  and  the  Trolley  Co.  sent  a  push  affair 
out  one  morning  with  a  couple  of  fellows  and  they  welded  a 
copper  cable  across  between  the  rails  right  near  the  crossing. 
I  notice  they  are  doing  that  at  several  of  the  crossings.  One 
of  the  fellows  said  that  it  would  prevent  shock  to  a  horse.  1 
notice  they  are  looking  over  the  track  as  they  go  along,  doing  a 
little  work  here  and  there.  That  push  affair  seems  to  be  a  handy 
sort  of  rig.  It  works  fast  and  when  a  car  comes  in  sight  the 
fellows  pick  it  up  and  set  it  to  one  side." 


THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 


Cleveland,  Ohio 
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Fdund  The' World  Over 


ACKLEY 
BRAKES 


Bulletin  D 


/wCKLEY 


sell  on  merit — 

They  ought  to,  for  their  design 
rests  upon  sound  experience 
and  their  development  has  run 
hand  in  hand  with  that  of  the 
Electric  Railway. 


Specify  for  New  Cars — Buy  for  Old  Cars 


Bulletin  E 


AGKIEY  BRAKE  6^  SUPPIY  CORPORATION 

GS  AGKLEY  O'GOMPANY.  REPRESENTATIVES 

n  50.  Church  Sbeet,We\vYork,y.SA.  i 
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PHILADELPHIA 


Car   Inspection   Dials   on  Economy 
Power-Saving  Railway  Meter 

It  Meters  the  Energy.     That's 
what  you  want  to  save 


The  Watchdog  of  Your  Power  and  Equipment 

Thin  u  ft  ru^grd  wmtt-huur  meter.    Top  dimis  tot  moturmcu'a  powcr-tftviiis 
rMorda.    Ixifrat  disk  (•»  car  iMiMOtion  im. 

When  Um  iiMl<>r-dririia  band  on  dial  A  n««h«»  ttw  markar  tat  (or  thb  oar  at 
fi  Ik.  >....,  man  knom  that  tha  braka*  and  eoBtroUan  hara  done  Uwlr  work 
'  r  an  iiMpaatioo  aqidvaiaiit  to  that  olharwiaa  made  daily. 
>l  M  ahoin  whaa  laa  «ar  haa  dona  avJBolant  work  to  raqulra  oiliac. 
1 .._...  :.ui  tlic  uaaal  tlma  or  milaaaa  pailad  (or  oUIm. 

Dial  C  ahowa  whan  tha  car  haa  dona  anflMaat  worfc  to  raqulra  ganacai  la- 
lyaailiia 

Altar  ainr  iaaaoaliaB  tha  iualaf<lii»»ii  haad  la  aat  baak  to  laro  by  maaaa  of 
lla  raaat  rod  at  tha  batloB  al  Ih*  aaaa. 

A  kwk  (HVTmla  uiMuithoriMd  naattiac  o(  laapaotloa  dlala. 

Tha  Kooaaaiy  oMtar  with  laapaation  diab  la  raadliy  adaptabl*  to  any  alaa- 
tcin  nr  or  luaaiallw  oparatiM  eoaditioa. 

It  ia  tha  only  powar^aaviac  darlaa  whoaa  ualt  la  eorraat  (or  uaa  in  datarminiac 
whan  aan  ahouU  ba  iaapaetad. 

TIh!  r«anomy  Railway  Meter  aavaa  Power  and  Car  llouae  l,a)Kir. 

It  ia  iht  only  d*vic*  that  doea  BOTH. 


Orders 


There  is  no  mystery  about  power 
saving    with     ECONOMY    Meters 


ECONOMY  ELECTRK 


Old  Colony  Buildin 
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RAPID  TRANSIT 
ECONOMY  METERS 


Meter  the  Energy.     That's 
what    you  want     to    save 


DEVICES  COMPANY 

Chicago,  111. 


This  property  through  the  use  of  Economy 
Meters,  complete  with  Car  Inspection  Dials,  will 
gain  all  the  results  obtainable  from  other  check- 
ing devices  and  in  addition  will  be  able  to  reduce 
car  house  costs  and  obtain  engineering  and 
transportation  data  of  high  value. 

As  a  Power  Saving  Device 

Meter  readings  give  the  most  accurate  unit  of 
comparison  for  the  purpose  of  instruction  and 
follow-up.  The  kilowatt  hour  is  the  direct  unit 
of  value,  not  a  derivative  which  may  or  may  not 
be  a  correct  measure  of  operating  efficiency. 

Meter  readings  show  the  motorman  the  actual 
power  consumption,  and  he  can  check  directly 
the  results  of  different  methods  of  operation. 
This  induces  savings. 

There  is  a  direct  connection  between  power  con- 
sumption at  the  car  and  the  coal  pile  at  the 
station. 

For  Equipment  Inspection 

The  kilowatt  hour  is  acknowledged  to  be  a  better 
basis  of  inspection  than  either  the  time  or  mile- 
age. 

The  meter  gives  an  automatic  continuous  record 
of  intervals  and  the  chances  of  missing  inspec- 
tions are  practically  eliminated.  No  clerical 
labor  either. 

As  an  Engineering  Device 

The  meter  furnishes  data  on  power  consumption 
of  different  types  of  equipment  when  operated 
under  varying  conditions.  This  information  is 
of  high  value  to  the  mechanical  and  electrical 
departments. 

The  actual  power  consumption  of  all  cars  on 
certain  sections  of  track  may  be  found  by  read- 
ing the  meter  on  entering  and  leaving  the  sec- 
tion in  question.  This  information  may  be  used 
to  determine  the  feeder  capacities,  condition  of 
bonding,  sub-station  spacing,  etc. 

The  meter  affords  an  accurate  means  of  measur- 
ing power  when  operating  over  foreign  com- 
panies' tracks. 
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Where  Unskilled  Labor  Works 
as  Well  as  Skilled  Labor 

It  seems  to  be  the  feeling  of  some  Electric 
Railways  that  in  order  to  get  successful  Track 
grinding  results  a  skilled  mechanic  is  neces- 
sary for  the  operation  of  the  Track  Grinder 

This  is  not  so.  The  Reciprocating  Track 
Grinder  is  so  simple  that  after  a  few  days' 
instructions  any  man  on  your  track  force  can 
operate  it  with  the  greatest  amount  of  suc- 
cess. 

For  those  who  still  are  pessimistic  about 
the  need  of  and  the  ease  with  which  it  can  be 
used  we  offer  to  put  a  Reciprocating  Track 
Grinder  at  work  on  your  own  tracks.  This 
trial  if  you  are  not  satisfied  will  cost  you 
nothing.  To  make  the  test  we  will  use  your 
own  men.  This  offer  should  interest  you  and 
we  await  your  commands. 

Largest  manufacturer  of  both  Reciprocat- 
ing and  Rotary  Track  Grinders  in  the  World. 


Railway  Track-work  Co. 

3132  East  Thompson  St.,  Philadelphia 

BXCLCBITB   AOnm  IZCLD8IVB    AOUm 

WmI  New  KnclMKl 

ATLAS  RAILWAT  aOFPLT  00.  OBABUH  N.  WOOD  CO. 
Chleaco.  ni.  Boston.  Umm. 

BLBcmucAi.  BKonnouuire  a       bitchcocx,  ixotd  a  oo..  im. 

HAlfUFAOTinuira  oo.  TTA  Qomb  Ttetorta  ttmt.  B.  0. 

ntUbonk.  Pa.  LoBdoo.  Bactand 


March  20,  1920 


Electric    Railway    Journal 


41 


To  pull  a  lar^e  Pole 
in  8  minutes  or  to 
straidhten  any  Pole  in 
less  uianTwo  minyyjes 

use  the  *^ 

Na328  SlmplexPoleMing  ai 
Pole  S|p(^hteiim^  Jack  ^ 
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A  National  Electrical  Service 

For  Railroads 


Western  Electric 

Quality  Products 


Forty-three  distributing  houses,  each  main- 
taining complete  stocks  of  every  type  of 
electrical    equipment   needed    on    a    railroad 

and 

Forty-three  service  staffs  ready  to  give  prompt 
attention  to  orders — we  specialize  in  emer- 
gency shipments. 

Write  our  nearest  house. 

Western  Electric  Company 


New  York 

Atlanta 

Chicago 

Kansas  City 

San  Franscisco 

Newark 

Savannah 

Indianapolis 

Oklahoma  City 

Oakland 

Syracuse 

Birmingham 

Detroit 

St.  Louis 

Los  Angeles 

Buffalo 

Jacksonville 

Milwaukee 

Memphis 

Seattle 

New  Haven 

New  Orleans 

Grand  Rapids 

Omaha 

Portland 

Boston 

Richmond 

Cleveland 

Cincinnati 

Spokan* 

Pittsburgh 

Norfolk 

Minneapolis 

Dallas 

Tacoma 

Philadelphia 

Charlotte 

St.  Paul 

Houston 

Denver 

Baltimore 

Ouluth 

Salt  Lake  City 

EQUIPMENT   FOR 

EVERY   ELECTRICAL 

NEED 
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Brady 


Gompam^ 


NEW  YORK 
95  Liberty  Street 

JERSEY  CITY 

170-182    .i 
Fourteenth  St 

169-175 
Fifteenth  St 


Endme  Castind 

fw  Rapid        ^ 
Velocitie^ 

Locomotive         ^  r ^^^ 

Driving  Boxes,  Rods,  >p  v>^     ^> 
Tender  and  Truck  Brasses  Jfr"  {^^  J 

with  a  World -Wide  Reputation'    ^-^    ^^  Al 
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Diirinj;  this  period  of  rehabilitation  nianj-  insulators  will 
be  needed  by  Electric  Railways  all  over  the  country. 
TTic  value  of  your  product  is  gauf;cd  by  the  service  it 
renders.  There  is  no  more  important  factor  in  trant- 
mtssion  line  construction  than  the  insulators — they  must 
be  suited  to  the  conditions  under  which  they  operate. 
Standardize  your  lines  by  adopting  Victor  Insulators. 

Put  your  insulator  problems  up  to  us.     We  have  solved 
harder  ones  than  yours. 

The  Locke  Insulator  Manufacturing  Co. 

VICTOR,  NEW  YORK 
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MOTORMEN 

can  conserve  energy  in  the  operation  of  their  cars  only  by  increasing 
their  peri^entage  of 

COASTING 

which  is  accomplished  by  reducing  standing  time  at  stops  and  terminals, 
using  one  application  of  the  brakes  in  making  stops  and  prompt  uniform 
operation  of  the  controller  in  starting. 

COASTING  TIME 

is  the  resultant  of  all  operating  factors  under  their  control,  and  directly 
indicates  the  efficiency  by  which  any  required  amount  of  energy  was  used 
in  propelling  cars. 

RICO  COASTING  RECORDERS 


Give  the  motormen  printed  records  of  their  performance  on  a  basis  of  true  comparison,  and 
in  terms  of  measurement  most  efiecfive  towards  encouraging  them  in  the  proper  operation 
of  the  equipment  and  the  attainment  of  maximum  efficiency. 

Increased  Coasting  Results  in 

Decreased  Energy  Consumption 
Decreased  Brake  Shoe  Wear 
Decreased    Equipment    Depreciation 
Decreased  Accident  Hazards 
Decreased  Schedule  Delays 

Investments  in  Rico  Coasting  Recorders  on  representative  electric  railways  throughout  the 
country,  are  netting  returns  of  from  50%  to  250%  after  defraying  all  costs  of  operation,  in- 
cluding fixed "  charges  and  maintenance  expenses.  The  narrow  margin  between  gross  reve- 
nues and  operating  expenses  at  the  present  time,  emphasizes  the  desirability  of  increasing 
the  efficiency  of  car  operation  to  the  highest  possible  degree. 

We  are  pioneers  in  the  development  of  efficiency  checking  devices  and  systems  for  econom- 
izing in  the  use  of  energy  for  car  propulsion.  Let  us  demonstrate  the  possibilities  of  in- 
creasing the  net  earnings  on  yoHr  road. 

Time  is  tKe  Essence  of  Railiroaditi^ 


RAILWAY  IMPROVEMENT  CO.    /flllD^   61  BROADWAY,  NEW  YORK 
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The  ever-increasing  demand  for  f 

Toncan  Metal  Corrugated  Culverts 

It  is  interesting  to  know  that  there  is  an  ever-increasing  demand 
for  corrugated  culverts  made  of  Toncan  Metal. 

This  fact  is  significant  of  the  adaptability  of  Toncan  Metal  for 
culvert  use.  It  proves  that  Toncan  Metal  is  all  we  claim  for  it — 
that  it  is  a  super  pure  iron  having  wonderful  rust  resisting  powers. 
Thousands  of  feet  of  Toncan  Metal  culverts  are  now  in  use  under 
highways  and  railroads  in  this  country  and  Canada.  The  condition 
of  any  of  these  culverts  today  is  ample  proof  that  Toncan  Metal 
</oes  resist  rust.  Installations,  such  as  shown  above,  made  years 
ago  are  still  in  use  and  show  no  signs  of  rust. 

Toncan  Metal  Corrugated  Culverts  are  ideal  for  every  culvert 
service,  as  they  combine  strength  with  durability.  Being  light  in 
weight  they  are  easy  to  handle  and  haul.  Unskilled  labor  can 
install  them  without  danger  of  breaking.  They  can  be  used  in 
any  kind  of  soil — the  deep  corrugations  hold  them  securely  in 
place.  As  for  strength,  they  will  hold  up  under  heavy  loads — 
whether  buried  under  a  deep  or  shallow  fill.  And,  above  all,  they 
are  permanent. 

We  will  be  glad  to  send  the  name  of  the  nearest  Toncan  Metal 
Corrugated  Culvert  manufacturer. 

Just  drop  a  card  to  Dept.  Q-21. 

THE  STARK  ROLLING  MILL  COMPANY 

— Sole  Manufacturers — 
CANTON,   OHIO 
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Cut  DoAvn  Your 

Maintenance  Costs 

By  Using 


-J    .  ;*■« 


m 


Asbestos  Covered  Magnet  Wire 


Rockbestos  insulation  is  as  durable  as  the 
wire  itself  and  its  employment  insures  gene- 
rators, magnets,  motors,  solenoids,  trans- 
formers, and  electro-magnet  windings  of  even* 
description  against  burning  out  from  any 
cause,  thereby  reducing  the  possibility  of 
breakdowns  to  a  minimum  and  doing  away 
entirely  with  any  need  of  the  expensive  and 
time-consuming  process  of  rewinding. 


Rockbestos  covered  wire  and  c.able  has  a 
field  peculiarly  its  own.  It  must  be  used 
where  considerations  of  safety  from  destruc- 
tive and  severe  temperature  rises  in  electrical 
apparatus  will  not  permit  the  use  of  the  con- 
ventional forms  of  conductors  insulated  with 
inflammable  or  slow-burning  materials. 


If  you  will  so  indicate,  we  shall  he  glad 
to  submit  you  samples  of  Rockbestos  wire. 


Marlin-Rockwell  Corporation 

Insulated  Wire  Division 

New  (laven,  Conn.,  U.  8.  A. 
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Fricti/on  Tape  and  Rubber  Splicing  Tape 
are  two  products  whose  success  requires 
a  wide  range  of  experience  in  botti  tiieir 
manufacture  and  tlieir  application. 

The  United  States  Rubber  Company  not 
only  has  had  the  experience  which  is 
necessary  to  manufacture  a  successful 
tape  for  every  trade  and  purpose,  but 
also  has  a  complete  understanding  of  the 
requirements  of  the  electrical  trade. 

We  are  endeavoring  to  pay  strict  atten- 
tion to  the  ngeds  of  the  electrical  engi- 
neers and  manufacturers  and  to  co-operate 
with  them  in  every  possible  way  with 
the  idea  of  giving  them  the  greatest 
value  for  the  amount  invested. 

The  distribution  of  representative  stocks 
of  Friction  Tape  and  Rubber  Splicing 
Tape  in  our  various  branches  located  in 
every  industrial  center,  insures  an  ade- 
quate and  prompt  delivery  service. 

United  States  Rubber  Company 

The  World*s  Largest  and  Most  Experienced 
Manufacturer  of  Mechanical  Rubber  Goods 


HAMLW 
BftKEH. 
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Fleet  of  White  Trucks  owned  by  New  York  State  RaUways,  Rochester,  N.  Y. 


The  Product  of  Experience 

THERE  is  something  which  defies  theory  in 
the  making  of  a  successful  truck.  No  blue 
print  specifications  can  foretell  its  performance. 
Engineering  skill  alone  cannot  assure  it. 

The  successful  truck  is  the  product  of  years  of 
transportation  experience  under  all  operating 
conditions. 

White  Trucks  have  grown  to  be  what  they  are. 
They  do  the  most  work  for  the  least  money  be- 
cause that  has  been  the  essential  purpose  in 
their  development. 

THE  WHITE  COMPANY 

CLEVELAND 

White  Trucks 
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Keeping  Abreast  With  the  Times 


The  above  picture  shows  the  first 
Electric  Cars  used  in  this  country 
and  the  picture  at  the  bottom  of 
the  page  the  new  one  man  Safety 
Car  which  is  the  latest  type  of  car 
used  today. 

Note  the  great  progress  that  has 
been  made  in  these  comparatively 
few  years  in  Street  Cars. 

Just  so  has  this  progress  been 
made  in  Galena  Oils  and  Galena 
Service.     Our   research   and  en- 


gineering Departments  have 
worked  hard  to  keep  one  or  two 
steps  ahead  of  the  times  and  to- 
day— just  the  same  as  in  1869 
when  our  business  was  founded — 
we  stand  in  advance  of  the  prog- 
ress of  the  times. 

Galena  Service  is  now  working 
at  maximum  efficiency  in  the  work 
of  producing  betterments  i  n 
operation  through  scientific 
methods  of  lubrication. 


When  Galena  Service  Goes  In,  Lubricating  Troubles  Go  Out! 


Galena-Signal  Oil  Company 


New   York 


Franklin,  Pa. 


Chicago 


Work*  at  Franklin,  Pa.,  Parkersburg,  W.  Va.,  Whit- 
ing,   Ind.,    St.    Louis,    Mo.,    Bayway,    N.    J.,    Toronto, 
Can.,  Rouen,  France 

Offices  in  all  principal  cities  of  U.  S. 
London  Buenos   Aires  Paris 
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A  New  Economy 

in  Car  Equipment 


G-E  Arc  Suppressor  Plates 
Protect  Controllers  and 
Lengthen  Their  Life 


G-E  Arc  Suppressor  Plates  are  de- 
signed to  be  inserted  in  the  arc  chutes 
of  controllers  to  supplement  the  orig- 
inal equipment  for  rupturing  the  arc. 
These  plates  double  the  effectiveness  of 
the  standard  arc  deflector,  shortening 
the  time  for  disrupting  the  arc  with  a 
resulting  decrease  in  the  burning  of 
the  controller  fingers,  segments  and 
arc  deflector  plates.  Controllers,  there- 
fore, wear  longer  and  require  fewer 
repairs  and  less  frequent  inspectidn  as 
carbonization  is  greatly  reduced  and 
there  is  much  less  trouble  from  pitting 
of  fingers  and  segments.  The  net  re- 
sult of  applying  these  plates  is  a  safer 


// 


%. 


< 


controller  for  the  platform  with  longer 
life  and  cheaper  maintenance. 

G-E  Arc  Suppressor  Plates  are  made 
of  the  same  insulating  material  as  the 
G-E  arc  chutes.  They  are  inexpensive 
and  can  be  used  to  advantage  on  any 
G-E  controller  with  blow  out  coils  on 
the  individual  fingers.  A  few  minutes 
with  three  wood  screws  and  a  screw 
driver  suffice  to  install. 


Write  us  for  a  sample  and  prices 


General^Electric 


General  Office 
Schenccudy.  N  Y~ 


Com 


any 


Sales  Ol'fices  in 
all  large  cities 
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"Merchandising  Transportation 
Starts  at  the  Carhouses" 

THE  above  headline  is  quoted  from  the  words  of  a 
leading  street  railway  manager.  To  carry  out  this 
thought  we  may  say  that  while  platform  men  are  impor- 
tant factors  in  merchandising  transportation,  the  real 
place  where  transportation  is  sold  is  at  the  carhouses 
and  repair  shops.  If  a  company  will  maintain  cars  well, 
keep  them  clean,  paint  them  often,  wash  the  windows, 
and  make  running  gear  as  nearly  noiseless  as  possible, 
a  big  step  is  taken  toward  obtaining  many  satisfied 
riders. 

Try  a  line  of  well  kept  cars  in  parallel  with  a  line  of 
poorly  maintained  equipment,  and  see  where  the  traffic 
goes.    Maintenance  tells  the  story  and  "sells  the  goods." 


At  Last  Railways  Begin 

Purchases  on  Large  Scale 

IT  SEEMS  almost  too  good  to  be  true,  but  the  fact 
is  that,  after  years  of  enforced  spendlessness,  the  elec- 
tric railways  are  buying.  It  was  shown  in  the  markets 
columns  last  week  that  during  the  first  two  months  of 
this  year  more  than  a  third  as  many  oars  were  ordered 
as  during  the  entire  twelve  months  of  1919.  As  was 
plainly  predicted  in  our  issue  for  Jan.  3,  deliveries 
are  rapidly  lengthening. 

It  is  true  that  the  purchases  now  being  made  by 
electric  railways  are  either  to  cut  down  cost  of  oper- 
ation or  to  make  necessary  repairs.  The  interesting 
part,  however,  is  that  the  roads  are  going  ahead  in 
these  necessary  expenditures.  The  market  is  awaken- 
ing and,  like  a  snowball,  continues  to  gain  in  volume 
as  it  passes  along. 


Maintenance  Costs  Have  Been 
Kept  Well  in  Hand 

THE  annual  maintenance  issue  of  the  Electric 
Railway  Journal  has  developed  year  by  year  with 
the  requirements  of  the  industry  until  now  it  has  be- 
come an  epitome  of  the  best  in  maintenance  practice  in 
all  branches  of  the  work.  This  year  the  editors  have 
been  unusually  fortunate  in  getting  the  co-operation 
of  men  in  all  departments  and  in  different  sections  of 
the  country,  for  these  men  realize  that  they  must  give 
if  they  are  to  get.  From  Buenos  Aires  to  Indianapolis, 
and  from  San  Francisco  to  New  Haven,  have  come  the 
articles  which  make  up  the  technical  pages  of  this 
issue. 

The  maintenance  problem  is  one  of  the  most  pressing 
that  weighs  upon  the  willing  and  sturdy,  but  sometimes 
over-tired,  shoulders  of  the  master  mechanic,  way  engi- 
neer, overhead  superintendent  or  power  plant  operator. 
He  simply  cannot  get  more  money  for  his  work  to  com- 
pensate for  the  increases  in  wages,  the  skyrocketing  of 
material  costs  and  the   reduced  efficiency  of  workers. 


The  money  "ain't  thar."  He  therefore  deserves  great 
credit  for  keeping  the  wheels  going  under  present  con- 
ditions, and  it  has  been  only  by  the  exercise  of  ingenuity 
and  perseverance  that  this  has  been  possible.  This  work 
is  reflected  in  the  present  issue  of  the  JOURNAL  vehich, 
in  turn,  we  believe,  will  make  possible  the  still  more 
rigid  control  of  maintenance  costs.  To  this  end  new 
tools,  new  methods  and  new  spirit  may  be  necessary 
during  the  coming  year,  but  they  will,  no  doubt,  ma- 
terialize as  necessary. 


New  York  City  Plans  to 
Start  a  Bus  Line 

NEW  YORK  CITY,  which  is  receiving  no  return  on 
some  $250,000,000  that  it  has  invested  in  rapid 
transit  construction  because  it  refuses  to  permit  the 
companies  to  charge  an  adequate  fare,  is  now  proposing 
to  go  extensively  into  the  bus  transportation  business. 
Two  hundred  buses  are  to  be  purchased  for  $1,140,000, 
and  they  will  not  only  revolutionize  the  city's  traffic 
problems  and  eliminate  the  street  cars,  according  to 
an  interview  with  one  of  the  prominent  members  of  the 
Board  of  Estimate  which  appeared  in  the  daily  papers 
the  day  following  the  vote,  but  the  buses  "will  also  afford 
to  the  City  of  New  York  an  additional  source  of  revenue 
which  is  much  needed." 

The  latter  part  of  the  statement— that  an  additional 
source  of  revenue  is  much  needed — is  undoubtedly  true. 
Teachers  are  leaving  the  New  York  public  schools 
because  they  do  not  receive  sufficient  salaries,  and  real 
estate  owners  are  complaining  because  of  prospects  of 
an  increased  tax  rate.  But  we  wonder  how  much  net 
revenue  the  city  expects  to  get  from  its  buses  with  their 
5  cent  fares  and  with  the  rising  prices  for  gasoline. 

Why  cannot  New  York  settle  its  traction  situation  in 
a  rational  way?  In  other  large  cities  in  this  country 
and  abroad  the  fact  is  recognized  that  labor  and  mate- 
rials have  greatly  increased  in  price  and  that  some 
increase  in  railway  fare  must  follow.  In  New  York,  the 
opposite  attitude  has  been  taken.  The  railway  manage- 
ments have  been  scolded  in  hearings  and  out  of  them; 
no  attention  has  been  paid  to  their  requests  for  relief, 
and  now  the  roads  are  to  be  "eliminated"  by  comi)e- 
tition! 

The  idea  that  the  city  or  any  one  else  can  supply  a 
bus  service  at  5  cents  a  head  under  anywhere  near  the 
same  conditions  as  regards  headway,  length  of  ride  and 
safety  as  exist  on  the  electric  railways,  is,  of  course, 
preposterous.  It  is  being  done  nowhere  else,  and  there 
is  no  reason  to  believe  that  it  can  be  done  in  New  York. 
In  the  meantime  the  citizens  of  New  York  are  suffering 
from  inadequate  transportation  because  the  companies 
which  could  supply  these  facilities  are  not  permitted  to 
charge  a  reasonable  fare.  Is  it  not  time  for  some  of 
the  prominent  civic  bodies  in  the  city  to  be  heard  in  pro- 
test against  this  state  of  affairs? 
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Restricted  Way  Department  Budgets 
Have  Not  Prevented  Progress 

THE  activities  in  the  way  departments  were  greatly  . 
restricted  during  1919.  Our  statistical  issue  of 
Jan.  3  indicated  that  both  the  items  of  new  construction 
and  reconstruction  were  the  lowest  recorded  during  the 
past  ten  years.  In  consequence  there  was  but  a  limited 
opportunity  for  development  of  new  methods  or  devices. 
While  the  new  work  was  at  a  standstill,  there  was  a 
necessarily  large  increase  in  the  amount  of  work  classed 
as  maintenance.  In  the  latter  field  effort  was  concen- 
trated upon  reduction  of  cost  by  improvement  in 
method. 

The  scope  of  the  arc  welder  and  the  rail  grinder  was 
extended  and  many  a  piece  of  track  or  special  trackwork, 
which  heretofore  would  have  sought  the  scrap  heap,  was 
rehabilitated  for  long  periods  of  further  service.  But 
there  is  a  limit  beyond  which  these  saving  methods  may 
not  go,  and  when  we  consider  the  small  amount  of  recon- 
struction recorded  for  the  past  three  seasons,  there  is 
every  reason  to  believe  that  a  fairly  large  amount  of 
such  work  must  be  undertaken  this  year.  Otherwise 
there  will  soon  be  a  rather  sudden  and  general  break- 
down of  a  very  large  track  mileage,  which  will  be  most 
likely  to  occur  in  heavily-used,  congested  tracks  where 
it  can  be  least  afforded  from  a  revenue  point  of  view. 
The  indications,  from  rail  and  special  trackwork  in- 
quiries now  being  received  by  the  manufacturers,  are 
to  the  effect  that  the  absolute  need  for  a  more  extensive 
program  of  track  and  special  trackwork  renewals  dur- 
ing the  current  season  is  becoming  increasingly  appar- 
ent and  that  the  gradually  bettering  income  situation 
will  result  in  greatly  increased  budgets  for  recons^truc- 
tion  purposes. 

Increased  programs  may  be  faced  with  some  degree 
of  complacency  in  view  of  the  greatly  increased  effi- 
ciency which  has  resulted  from  the  efforts  of  way  engi- 
neers to  keep  costs  down  in  face  of  the  constantly  rising 
costs  for  both  labor  and  material.  By  the  introduction 
of  machinery  and  through  closer  supervision,  the  engi- 
neers have  been  able  to  show  an  increased  cost  for  track 
work  of  but  63  per  cent,  while  the  labor  rates  have  ad- 
vanced 124  per  cent  when  both  are  compared  with  the 
costft  and  rates  prevailing  in  1914.  No  further  proof 
of  the  value  of  machinery  in  track  work  could  be  asked 
for  than  the  data  given  in  the  article  by  C.  H.  Clark 
in  the  issue  of  this  paper  for  Feb.  21,  1920.  Such  re- 
sults, nevertheless,  will  surely  serve  to  spur  those  in 
charge  of  track  matters  onward  In  their  search  for 
further  achievement  in  cutting  the  H.  C.  W.  (high  cost 
of  work)  aa  Mr.  Clark  so  aptly  puts  it. 

In  reviewing  the  work  of  the  way  departments  during 
the  year  1919  we  note  several  developments  which  are 
wortHy  of  attention,  since  they  show  that  the  activities 
and  research  work  of  the  way  engineers  have  not  lain 
dormant  although  retarded  somewhat  by  the  srreatly 
reduced  schedules  which  prevailed  throughout  that  year. 
In  the  rail-joint  l^eld.  a  service  test  installation  at 
Pittsburgh  was  made  of  the  resurrected  type  of  electric- 
weld  joints,  under  the  comparatively  new  Jacobs  patent 
♦  which  had  been  held  back  during  the  war  period.  It 
will  be  remembered  that  the  original  electric-weld  joints 
were  of  the  butt-weld  type  as  devised  by  Elihu  Thomson. 
These  were  succeeded  by  the  electric  bar-weld  process 
after  a  short  time,  as  it  was  almost  impossible  in  that 
early  day  (1894)  to  secure  uniformity  of  result  with 
the  butt  welds  as  then  made.    Meanwhile,  some  of  the 


earliest  butt  welds  are  still  doing  business,  helping  the 
rails  wear  out  in  operating  tracks  that  are  twenty-four 
years  old.  The  new  butt  weld  gives  promise  of  produc- 
ing the  desired  uniformity  and  the  performance  of  the 
test  installation  will  be  watched  with  great  interest  by 
way  engineers. 

We  have  had  occasion  heretofore  to  call  attention  to 
the  desirability  of  carefully  selecting  and  training 
skilled  labor.  An  editorial  in  the  issue  of  this  paper 
for  March  8,  1919,  pointed  out  that  the  training  of  this 
class  of  labor  which  is  necessary  for  advancement  must 
be  furnished  by  the  employer.  That  such  educational 
steps  are  receiving  increased  consideration  at  the  hands 
of  those  who  are  responsible  for  labor  results,  is  evi- 
denced by  the  inauguration  of  a  training  course  for 
track  foremen  by  the  Denver  Tramway.  The  need  for 
competent  track  foremen  has  been  increasingly  notice- 
able of  late.  Apparently  men  are  not  born  with  the 
"track  instinct"  any  more,  and  the  older  foremen  have 
left  the  service  to  an  extent  which  is  tending  to  handi- 
cap the  resumption  of  extensive  outside  work.  There 
is  no  doubt  that  the  training  scheme  as  applied  in 
Denver  will  be  taken  up  in  other  quarters. 

Meanwhile  several  large  companies  have  been  work- 
ing along  somewhat  similar  lines  through  the  plan  of 
holding  monthly  meetings  of  track  foremen  and  super- 
visors at  which  track  problems  of  an  educational  nature 
are  discussed.  Likewise  there  is  a  tendency  toward  the 
provision  of  illustrated  books  of  instruction  covering 
the  principal  methods  of  doing  work  properly,  together 
with  details  of  construction  which  are  constantly  used 
but  often  varied  improperly  through  ignorance  or  neg- 
lect of  the  foremen.  All  this  is  along  the  line  of  "human 
engineering,"  an  almost  untried  field  in  which  there  is 
promise  of  great  results  in  efficiency  and  in  bettermer^t 
of  mutual  relations  between  the  employer  and  employee. 


Don't  Worry  If  Automatic.  Power-Saving  and 
Safety  Devices  Increase  Maintenance  Costs 

THE  past  year  has  .seen  an  increased  use  of  auto- 
matic, safety  and  power-saving  devices  in  connec- 
tion with  electric  car  equipment.  Each  has  its 
particular  field  of  usefulness  in  producing  economies. 
The  use  of  automatic  devices  gives  additional  comfort 
to  passengers  and  makes  the  duties  of  car  operation 
more  attractive.  Economies  are  also  produced  through 
speeding  up  the  service  by  increasing  the  accelerating 
and  braking  rates  and  by  decreasing  the  duration  of 
stops.  Safety  devices  have  reduced  accident  and  dam- 
age coste,  and  power-saving  devices  have  produced  econ- 
omies by  proper  and  the  most  efficient  operation  of  the 
equipment.  The.se  economies  necessarily  Increase  some- 
what the  budget  of  the  equipment  maintenance  depart- 
ment 

The  criterion  in  this  matter  is,  of  course,  the  toUl 
operating  expense  as  compared  with  the  gross  revenue, 
but  so  many  things  are  now  contributing  to  increase 
maintenance  costs  that  these  are  being  scanned  more 
and  more  closely.  In  this  line  it  cannot  be  emphasized 
too  strongly  that  comparisons  on  a  car-unit  basis  and 
without  regard  to  the  number  of  pieces  of  apparatus 
that  constitute  the  car  equipment  are  sure  to  be 
misleading. 

The  superintendent  of  equipment  not  only  finds  that 
maintenance  costs  Increase  as  the  number  of  pieces  of 
apparatus  is  increased  but  he  also  discovers  that  his 
men  are  not  familiar  with  the  new  classes  of  apparatus 
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and  that  troubles  result  from  this  lack  of  familiarity. 
This  brings  the  cars  into  the  shop  at  more  frequent 
intervals  and  overtaxes  its  capacity,  so  that  the  vs^ork 
has  to  be  done  under  unfavorable  conditions.  These 
added  burdens  are  not  relished  by  the  mechanical  super- 
intendent, and  when  the  general  manager  asks  him  to 
explain  why  his  maintenance  costs  per  car-mile  are 
higher  than  those  of  a  neighboring  road  operating  older 
types  of  equipment  he  curses  the  advent  of  modern 
appliances  which  are  of  advantage  to  the  operating  de- 
partment only  and  longs  for  a  return  to  the  old  days 
and  the  old  class  of  equipment,  as  was  so  aptly  explained 
by  a  contributor  in  the  issue  of  this  paper  for  Feb.  7. 
If  the  maximum  usefulness  from  these  devices  is  to 
be  had  they  must  be  maintained  in  a  high  state*  of 
repair,  and  this  requires  enthusiasm  for  their  use  and 
co-operation  from  the  men  in  the  mechanical  depart- 
ment. The  savings  resulting  in  directions  other  than 
maintenance  are  so  great  that  the  additional  cost  of 
repairs  and  inspection  is  readily  absorbed.  The  main- 
tenance men  are  quickly  convinced  of  the  usefulness  of 
the  new  devices  and  if  the  men  a  little  higher  up  will 
recognize  at  once  that  additional  forces  and  facilities 
are  necessary  to  take  care  of  the  added  equipment  and 
in  making  comparisons  of  costs  will  consider  the  num- 
ber of  pieces  of  apparatus  on  a  car  as  well  as  the  car- 
miles  operated,  a  closer  agreement  will  be  reached.  Any 
comparisons  made  of  the  efficiency  of  conducting  the 
mechanical  department  before  and  after  the  new  devices 
are  installed  must  show  an  increase  in  cost  per  year 
but  when  the  number  of  pieces  of  equipment  is  con- 
sidered, an  increased  efficiency  will  no  doubt  be  evident. 


Kansas  City  Again 
in  the  Foreground 

FOR  a  clean,  straightfoward  discussion  and  apprecia- 
tion of  the  problems  of  local  transportation,  the 
report  to  the  Kansas  City  Chamber  of  Commerce  just 
made  by  its  Committee  of  One  Hundred,  is  certainly  to 
be  commended.  As  with  other  cities,  there  was  a  street 
railway  problem,  not  only  from  a  traffic  standpoint,  but 
from  the  more  general  situation  arising  from  the  in- 
creases in  all  costs  of  operation  which  made  the  former 
fare  unprofitable.  To  Kansas  City  the  question  seemed 
a  commercial  one,  and  not  a  political  matter  and,  as 
such,  one  in  whose  solution  the  Chamber  of  Commerce 
could  and  properly  should  take  an  active  part.  Kansas 
City  has  many  hard-headed,  clean-thinking  and  square- 
dealing  business  men  and  the  summary  of  recommenda- 
tions made  by  this  committee  evidences  the  clear  analy- 
sis and  hard  work  that  has  been  put  upon  the  study  of 
the  question.  Kansas  City  tackles  most  of  its  problems 
from  the  standpoint  of  the  city's  best  welfare.  Its 
politics  sometimes  prevents  the  realization  of  its  desires, 
but  times  are  improving.   The  people  are  for  fair  play. 

This  committee  states  its  purpose  thus:  "From  the 
beginning  of  the  investigation  to  the  final  recommen- 
dation in  this  report,  the  committee  has  been  guided 
by  the  principle  of  justice.  First,  to  the  car  rider 
through  good  service  at  a  reasonable  fare;  second,  to 
the  street  railway  employee  through  a  just  wage;  and 
last,  to  the  street  railway  investor,  through  confidence 
in  a  just  and  sure  recompense." 

The  principal  recommendations  are:  A  service-at-cost 
principle  with  a  variable  fare  and  an  inverse  variable 
return  on  capital  with  a  minimum  of  6  per  cent;  the 
entire  remission  of  any  charges  against  the  railway  for 


paving,  street  cleaning,  licenses,  snow  removal,  etc.;  s 
complete  co-operation  between  city  and  company  to  im- 
prove service;  a  Kansas  City  chairman  of  the  Board  of 
Directors,  and  some  financial  details  of  special  local 
interest.  On  the  surface  it  seems  that  this  platform 
should  appeal  to  all  fairminded  folks.  It  is  an  earnest 
of  the  present  day  attitude  in  a  progressive  American 
city.  We  hope  that  the  results  in  this  case  will  not  fall 
short  of  the  anticipated  satisfactory  solution  for  air 
concerned  and  that  this  will  prove  to  be  another  leading" 
forerunner  of  many  other  cases  of  thorough  under- 
standing of  the  transportation  problem.  The  Chamber 
of  Commerce  voices  this  same  hope  and  feels  its  respon- 
sibility, for  it  calls  attention  to  the  several  similar  in- 
vestigations under  way,  some  national  in  character  and 
scope,  of  which  this  is  about  the  first  to  result  in  a 
published  analytical  report. 


Electrification  Studies  Get 

Impetus  at  A.  R.  E.  A.  Meeting 

AS  THIS  issue  goes  to  press,  the  twenty-first  annual 
l\  convention  of  the  A.  R.  E.  A.,  is  in  progress  with 
a  large  attendance  after  the  detracting  influences  of 
the  last  two  years.  The  volume  of  matter  to  be  pre- 
sented to  the  association  through  committee  reports  ex- 
ceeds that  of  any  previous  year,  and  the  delegates  seem 
to  be  expressing  their  pleasure  in  the  return  to  private 
operation  by  an  unusual  manifestation  of  interest. 
President  Earl  Stimson  perhaps  sounded  the  key  note 
of  endeavor  for  the  next  few  years  in  two  statements 
in  his  address.  First,  he  pointed  out  that  the  imme- 
diate concern  of  the  engineers  is  maintenance  rather 
than  construction.  Beyond  that,  he  intimated  the  trend' 
of  much  construction  work  when  he  spoke  of  the  great 
interest  centering  in  the  report  of  the  committee  on 
electricity,  because  of  the  "consideration  being  given' 
to  the  subject  of  electrification  by  so  many  roads  as 
a  matter  of  economy  in  operation  and  as  a  means  of 
increasing  the  capacity  of  present  facilities."  There 
is  evidence  also  in  the  report  of  the  committee  om 
electricity  that  the  work  of  electrifying  the  steam  roads: 
is  to  receive  a  great  impetus  in  the  next  few  years, 
for  the  economies  that  will  thereby  result  are  more 
necessary  now  than  ever  before,  if  private  operation  is 
to  be  made  permanent. 

This  committee  also  makes  the  statements  in  its 
report  (1)  that  110,000- volt  transmission  line  and  3,000- 
volt  trolley  potentials  are  practicable  and  reliable  for 
electric  railway  service  for  100  miles  or  over  of  single 
track;  (2)  that  such  a  system  of  electrification  will  in- 
crease the  capacity  of  a  road  25  to  35  per  cent;  (3)  that 
such  a  system  will  prove  more  economical  if  traffic  is 
favorable  for  electric  operation;  (4)  that  electric  loco- 
motives with  regenerative  braking  have  made  possible 
the  haulage  of  heavier  trains  at  higher  speeds  on  moun- 
tain divisions  with  greater  safety  and  reliability  under 
all  climatic  conditions.  This  would  seem  to  indicate 
that  the  attention  of  the  steamroad  engineers  will  be 
earnestly  turned  to  the  possibilities  of  electrification 
and,  in  fact,  has  already  been  directed  to  this  problem 
on  a  great  many  roads.  No  greater  service  lookin^r 
toward  the  conservation  of  the  nation's  resources  on  the- 
one  hand  and  the  well  being  of  the  railroads  on  the- 
other  could  be  done  than  for  the  A.  R.  E.  A.  to  get 
solidly  behind  this  movement  and  bring  out  the  full! 
possibilities  as  applied  to  each  and  every  railroad. 
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Maintenance  Practice 
of  the  Anglo- Argentine  Tramway — I 

Consolidation  of  Eleven  Operating  Companies  Offered  a  Fine  Opportunity  for  Standard- 
ization of  Cars,  Equipment,  Tools  and  Maintenance  Methods 

By  R.  FRANCISCO  APESECHE 

AKRistant  to  Chief  Eiii^neer  Anglo-Argentine  Tramway.    Buenos   Alrea,   Argentina 


CoptHfhl.  Vndtrvioo4  *  Vi 


CARS  UBAVINO   PLAZA   MAYO.  BUBN08  AIRES.  ARGENTINA 


BUENOS  AIRES  has  a  street  railway  system  that 
can  compare  with  the  best  operated  and  largest  in 
the  world.  The  Anglo-Argentine  tramway  system 
prasents  to  anyone  interested  in  street  railway  work  an 
opportunity  to  .study  and  appreciate  the  great  progress 
that  this  company  in  its  nine  years  of  operation  has 
made,  not  only  in  its  well-maintained  physical  property 
but  also  in  its  harmonious  operating  organization. 

The  electrification  of  the  several  street  car  companies 
that  were  operating  in  Buenos  Aires  began  in  the  year 
1897  and  was  finished  in  1906.  In  1908  there  were  eleven 
street  car  companies  In  Buenos  Aires,  but  during  that 
and  the  following  year,  eight  of  the  most  important  were 
fused  into  the  Anglo-Argentine  Tramway  Company, 
which  resulted  in  the  most  extensive  street  railway 
system  of  South  America.  A  straight  fare  of  4i  cents 
($0.10  Argentine  money)  was  charged  with  a  special  fare 
of  2.2  cents  (|0.06  Argentine  money)  for  workingmen 


during  certain  hours  of  the  day.  In  1911  the  construc- 
tion of  the  first  of  the  underground  lines  of  the  company 
was  started  and  these  were  finished  in  1913. 

Buenos  Aires  is  a  fairly  level  city  and  the  company's 
tracks  have  very  few  grades.  The  accompanying  map 
shows  the  surface  and  underground  lines  now  in  oper- 
ation, as  well  as  the  situation  of  substations,  carhouses. 
operating  carhouses,  etc.  The  Anglo-Argentine  Tram- 
way has  890  miles  of  single  track;  368  miles  located 
within  the  city  limlU.  Of  this  9  miles  Is  used  by  the 
underground  line.   The  gage  Is  4  ft.  8i  In. 

With  a  rolling  stock  equipment  of  1,750  motor  cars. 
870  trailers,  and  84  subway  motor  cars,  this  system 
serves  a  population  of  1,700,000.  and  carries  318,000,000 
passengers  annually  on  its  surface  lines  and  82,000,000 
passengers  on  its  underground  line. 

The  result  of  the  consolidation  was  that  the  newly- 
formed  company  came  Into  posseMlon  of  a  great  variety 
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of  car  equipment,  trucks,  bodies,  motors,  control  equip- 
ment, gears,  brakes,  etc.,  and  as  great  a  variety  of  shop 
equipment  and  maintenance  methods. 

At  the  time  of  the  consolidation,  the  rolling  stock 
of  the  company  consisted  of  1,399  open-platform  motor 
cars,  630  trailers  (of  which  283  were  open)  and  twenty- 
eight  general  work  cars.  In  this  stock  we  had  double 
and  single-truck  cars  of  twelve  different  types,  fifteen 
types  of  body  of  one  and  two  decks  and  with  a  capacity 
ranging  from  22  to  46  seats, 
eight  types  of  non-ventilated 
motors  of  20  to  30-hp.  ca- 
pacity, and  eight  types  of 
equally  as  primitive  controller 
equipment. 

As  we  have  very  few  cars 
with  double  trucks,  and  very 
few  miles  of  interurban  track, 
practically  all  surface  double- 
truck  cars  have  been  changed 
to  the  single-truck  type,  the 
Brill  21-E  single  truck  having 
been  adopted  as  standard. 
This  carries  a  standard  body 
31  ft.  2J  in.  long  over  canopies 
and  8  ft.  2J  in.  wide  over  pil- 
lars, with  two  operating  plat- 
forms and  a  seating  capacity 
of  32  persons.  The  car  fully 
equipped  weighs  12  tons.  Ac- 
companying illustrations  give 
details  of  our  standard  motor 
car. 

The  motor  equipment  com- 
prises two  Dick  Kerr  3A4,  or 
two  A.  E.  G.-67A  motors  with 
A.  E.  G.-B8gm  controllers  or 
A.  E.  G.-U140,  or  two  A.  E.  G.- 
U158  interpole  motors  with 
A.  E.  G.-B30gm  controllers. 
The  last-named  motors  are 
of  the  .semi-ventilated  type,  of 
40-hp.  capacity.  Cars  are  pro- 
vided with  both  hand  and  elec- 
tric brakes,  but  the  electric 
brake  is  used  only  in  emerg- 
ency. 

AH  cars  that  undergo  the 
general  reconstruction,  which 
is  given  to  each  every  ten 
years,  are  rebuilt  according 
to  the  standard  adopted.  To 
all  cars  not  scheduled  for  re- 
construction within  a  short 
time,    a    regular   standardiza- 

zation  process  is  applied  during  the  general  overhaul- 
ing that  takes  place  every  eight  months.  This  includes 
remodeling  the  braking  mechanism,  windows,  life- 
guards, lighting  system,  and  changing  the  position 
of  cable  hose,  etc.  Every  year  the  platforms  of  a  certain 
number  of  cars  are  enclosed.  At  present  30  per  cent  of 
the  motor  cars  have  closed  platforms;  of  these  one- 
fourth  are  new  cars  imported  from  England,  and  the 
rest  are  cars  rebuilt  or  newly  built  in  our  shops. 

For  the  first  three  years  after  the  consolidation  very 
little  was  done  scientifically  to  organize  the  rolling  stock 
department.  At  the  beginning  of  1912  the  first  steps 
were  taken  to  introduce  a  rational  system  of  inspection 


and  overhauling  that  would  make  possible  the  preven- 
tion of  failures  by  detecting  and  repairing  small  defects 
that  otherwise  would  have  developed  into  larger  ones. 
Lack  of  this  attention  would  require  us  to  keep  the  cars 
out  of  service  for  a  longer  time,  increasing  the  cost  of 
the  repair  and  increasing  the  working  force  at  the  car- 
houses.  To  arrive  at  this  result  it  was  necessary  first 
to  organize  the  working  forces  at  the  operating  car- 
houses.    Previous  to  1912  every  carhouse  had  two  chief 


=  Cor  House 
"  Sub-stations 


1 -Alvarez  Thomao, 

Z-Mniir;inle  Brown 

5-  Las  Hera5 

4 -Sella  Vista 

5  - 5oedo 

e-Caridad 

7 -Jorge  Newbcry 

8-  Centenario 

9-Con5titucio'n 


f-loresta 
■ Portones 
Dorracas 

■  Palermo 
Cciballito 
Recoleta 
Rivera 
Saltci 

■  Stcck  House 


General  5hops 

Car  Erecting  and  Fbint  Shop 

Future  General  StlO[ts&StockHoi;se 


-  Anglo-Argentine  Trarriways 
Go's  Tracks 

•  UndergroundOVnglo-Argentine 
Tramway  Ca) 

Subvwy  Car  Running  on  Surface 
LineCAngkHVrcjcntine Tramway  Co.) 


MAP  OF  THE  ANGLO-ARGBNTINB  TRAMWAY  COMPANY'S  LINES.  BUENOS  AIRES 

foremen,  one  for  day  and  the  other  for  night  duty, 
since  as  much  work  was  intended  to  be  done  at  night  as 
during  the  day.  These  two  chief  foremen  with  their 
corresponding  assistants  were  exchanged  every  two 
weeks,  with  very  prejudicial  results  to  the  work  carried 
out  due  to  the  antagonism  developed  between  them. 
The  result  of  this  inefficient  system  went  even  farther 
in  the  way  the  repairs  were  made,  due  to  the  lack  of 
knowledge  and  of  instruction  of  the  foremen  in  charge 
of  the  work. 

The  fifteen  operating  carhouses,  now  reduced  to 
eleven,  were  divided  into  three  groups  of  five  each. 
Each  group  was  placed  under  the  supervision  of  a  roll- 
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injr  stock  inspector  selected  from  among  the  best  of  the 
chief  foremen.  The  inspectors  visit  the  carhouses  daily, 
and  act  as  assistants  of  the  chief  of  the  department. 
They  report  every  other  day  to  the  rolling  stock  chief 
and  receive  at  the  same  time  the  instructions  and  ex- 
planations that  have  to  be  given  to  the  chief  foremen. 
Each  operating  carhouse  is  under  the  immediate  direc- 
tion of  a  chief  foreman,  assisted  by  two  shop  foremen, 
one  for  the  day  and  the  other  for  the  night,  who  are 
exchanged  every  two  weeks.  The  force  consists  also  of  a 
first  mechanic  who  takes  the  place  of  either  foreman 
in  case  of  absence,  repairmen,  electricians,  brakemen. 


painters,  oilmen  and  general  repairmen,  the  distribution 
depending  on  the  number  of  men  in  each  cla.ssiiication 
and  the  importance  of  the  operating  carhouse.  The  aver- 
age working  force  is  35  men  per  carhouse.  excluding 
the  car  cleaners,  who,  although  under  the  supervision 
of  the  rolling  stock  department,  belong  to  the  traffic 
department. 

A  book  of  rules  and  instructions  is  given  to  every 
chief  foreman  and  assistants  in  which  all  work  done  at 
the  carhouses  is  detailed  and  explained.  This  contrib- 
utes greatly  to  the  standardization  of  the  maintenance 
work.    The  company  has  a  general  shop  but,  due  to  the 
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TABLK  I— COMHAKATIVK  .sTATI.sTICS  OF  TIIK  A.\<;U>AKCiESTI.NE  THAMHAV  ItOLLI.M:  STOCK  OK  THE  SURFACE  USES  ONXV 

C»r  Mileage — Car  Pull-Iii- -Eiiergj-  Coii&uniption 

Oncrlption                                                                1911  1912  1913  •                 1914  1915  1916  191T 

Motor  car  iniliaicr  (ill  tbotuond  milM) 41.430  42.900  4.'.,0no               42..100  42.350  42.400  4S  100 

Total  milraitr:    mutor-traiier  (in  thoimnd  milw) 52,000  53.760  .%7,3Sii              34.600  53.500  .'•3  9041  65  000 

Total  c-ara  puIMn 14.730  7.218  3,128                  3.242  2.140  1.489  1,206 

Caramiles  per   pullin 2.860  5.8S0  14,380                 13,250  19,750  28,500  35,800 

Number    iil    motor    cars    in    Mrvke    (mazimiini    daily 

arrraKt)      1,413                  1.287  1.197  1.184  1.20S 

Mile*  per  motor  car  (dailv  arera«e) 88                      91  97  98  98 

lioun  of  delay  due  to  can  pull-in 968  722  284                     270  198  136  ISO 

Hours  of  delay  due  to  ram  derailed 530  868  625                     343  120  49  45 

Total  energy  connumptioii  |ier  car-mile :   kilowatt-hours-^    1.125  1.1  1-01                 0.977  0.9.'i4  0.954  0.97 

•  In   December  of   1913   the  flr«t   subway   was   liiau-mratrd  which  Justifies  the  drop  of  mileage  In  the  following  yean.. 

™^^^^           ^^^^^                      ^^^^—^^^^^  ^^^— ^^^"^"^^^^^  ^^^^^ 
TABLK    II- OIMI'AIIATIVK   STATISTICS   OF    THK   A.NOLOARGE.NTl-NK   TKAMWAV   KOLLl.Nli   STOtK   <lF  TIIK  Sl'KFAlK   LINKS  ONLY 

Ele^triCiJ   Equipment — Parts  That  Have  Been  Kepaired  iir  Keplacvd 

Description                                                                     1911  1912  1913                   1914  1915  1916  1917 

VnnatureM.  iipeii-i  ircuil,-<l    1.26>  580  265                     161  105  75  56 

Armature*,    ■bort-cln-ulted    92»  592  SIS                     292  169  10k  105 

Field  colls,  burnt 2.101  1,5.'>7  277                     186  106  51  38 

^niutures  repaired    2.4W2  1.921  1.414                    677  575  549  654 

Armatures  rewound    1.311  968  527                    387  208  181  179 

Field  coils  replai-ed  and  r«|Mtred «.98.'<  4.480  1,667                    600  388  363  242 

Field  coils  rewound 2.823  1.365  922                       384  207  

C'ln-uit   breakers    1..t«4             ...  435  .120  174 

Power    .witrlie«    824             222  2.^4  168 

Power    fuse. 78.425  49.797  81.289                 18,080  7..''.25  7.200  7.120 

Cirbon    bru-he.     40.323  29.163               10.138  li.58S  17.292  8.008 

Controller  ftnger  conUcU 17.460  28.550               14.624  10.331  IO..'.S«  10.151 

Controller    MvmenU     20.857  87.409               20.227  15.849  I2.78fi  6,967 

r.lertric    tamiis           105,347  98.835                67.360  37.721  32.948  26.569 

Number  of  tmlley  wheels MM  8M1  10.126                6,918  S.J48  2.071  2.571 

flCTTlce  nUeage  per  trolley  wheel tJUtt  4.850  4,430                6.150  18.000  20.500  16.750 

TAKl.K    III— COMPAHATIVF.   STATISTICS  OF  TIIK   ANfiLO-AHOENTI.N'K   TRAMWAY   IIOLMNC    STOCK   (IK  TIIK   SlHFAi  K   LINKS  ONLY 

CoiMumption  of  Lubricants  and  Hearings 

Oescriplio"                                                                     1011  191*  1"'                   •»!*  >»•'•  '•'«  •»•" 

Pounds  ol  luhricanU  per  lOUO  lar-mile. '                6.7  .V4K                   4.60  3.365  3.01  2.125 

C«*  of  lubriranU  per  car-Bille.  In  liiiltoni W.S41  $0,808              80.267  »0.101  *0.l«y  $0,162 

Motor  bearings : «.0«»  «■>«"                  >»"  "«  »•"»'  .  »»» 

Vrmature  bearli«s                     15,a«»  19.394  10.134                ».»99  4.914  »..'>42  3.919 

Joonial  bearing,  (motor  Slid  trailer) 6,454  S.342                3.132  ,*■»»?  ,,!il!'  „iJii! 

tSir-lnlles  iper  imrfoi    Inuring 42.900  85.000              130.000  193..M>0  154.0O<l  2.17.000 

Ckr-mlles  per   armsture   iH-arIng 9.560  8.370  11.2.'.<l                 19.700  34.600  48.000  44.000 

Cir-mlles  iier  Jmirnal  l»Tirliig  (motor  and  trailer! 32.400  04.700              70.000  84.400  VO.iiOO  113.200 

TABLF.  IV— COMPARATIVE  STATISTICS  OF  TIIK   A.SIiLO  ARliENTlSE  TRAMWAY   HoLLINii  STOCK  OF  TIIK  SlJRFAt  K  LINES  ONLY 

\<<le<.   Wheel  Tires.  Ijrara,  Pinions  and  Hruke.h»e«  Replaced 

Dnvrlpllon                                                                lOIl  1«1I  !»»                  KH  1»1S  1*1«  »" 

<<«w  lifts                                                                                                ...  4.877  2.6B8                 2,462  2,122  1.165  886 

Tlr«    sent    la'   ito    general    .l>i|>.    lo    be    luriwi 3.294  3,904                S.T18  2,7M  MJS  1,»12 

V>«   axlaa                                       .           871  650                      416  490  239  IM 

<i«ni  .".::.■.■..:...: mm  *n         ui  *»  »o:.  tn 

Pinlona                                                       ».««6  8,4»t                 !,«»»  l.OSO  1.204  1.224 

rLiimIm;.   '  42.124  41.0S&                $6,525  23.467  2e.54H  I0.*13 

Mile,  nm  per  neW  iW  In-ialM      \    $9,210  67.800              69.300  79.800  146.800  IM.OOO 

Mll«i  run  per  new  otV  '-■■"—                                                98,500  l$a.iOO            207.000  172.800  $64,000  4$«.000 

MM^PJ-^a.                                                                    ....  71.000  I44.M2            I4ft..500  IJH.OOn  279,000  $M.00e 

Ml<e<  nin  per  new  111.                                                                         $6,600  $*.0M               $0,400  44.200  70.406  70.206 

Mll«   ™i7-r'^   1""" '-I1-' «'»W  *»•                 «•«"  '"O  ••*••  ""^ 

TABLE    Y     iiiMiMnTIVE  STATISTIC  .  OF  THE   AXiiLO  ARCENTIXE  TRAMWAY  Hol.l.IXt;  sTiM  K  OF  THK  SIHFUK  LINKS  ONLY 
Most  ImpoiUnt  Worts  Don*  to  the  Surtae  Line  Can  In  the  Compsnj   Wort  .Shop. 

DnrHptliH.                                                            I'll  1»1»  >•>$                 »»J4  J91S  1$I6  1917 

ToUl  iiwiibw  ..I  motor  cars  al  close  of  last  year  •  1723  17W  1800  1814  ITJJ 

Total  nimiber  of  trsller  car.  st  clo-e  of  last  year  t  790  §18  K3o  831  8M 

ToUlmimbet     f                         •     In.  ol  ta-1  year. .  «  i?  aj  M  81 

Total  namber.                                 .  loaa  ol  ta««  ««r. .  "  H  JJ  2  ?i 

New  ran  hmw                                i«ny  *o»a) ••■  w  64  $4  !■ 

r..                                            '-  »»Hly>« $7  $0  ...-  ..--  .-■ 

J,                                                   mi  ....  40  ....  ....  •• 

IV                                           iKHil  Inclostng  piattorwi.  t  .^^  „  "«  '»»  •* 

Car.  It.                           I  i.-lu<Wl»birt«atn«"f  pIslf.Tn.-  =  IM  99  18  »6  M 

CVmstriK'                       1 1  rars  tar  iHhf«Bt  purp-ae.  -•••  J  ■  • "  • -ii  :. 

Trailer.  .                     i  jlred  wttkaM  MClnliHI  plstf-m..  S  5  $6 

Motor   mr.   Ir  iii.r..rmed   InIa  IrsllMI ■••■  "iii*  taa  <^  10* 

car.  ralnl^l  .«-.    «»•  »g  >«{  'g  '5 

Trailers  palnled  anew l-'  ■■  aH  all  61$ 

Oits:h«lfpali.laH.  fH«ar*rt«r«ndillrfallbe'-rb.,o«.  87$  1666  JM  M«  jii 

Tmll«s|»lnt**,  f*i«*64o»«rBhh*lal  the.arh.H,.,  «U  346.  416  $01  $»» 

•Tb«  em.  «*  lb*  iMr«Mik«l  and  e'«^«cal  e.|ul|>menf  of  <<*}>*r<mn.  b«t  "j^  •■<>*.'•  ij™J';<;'lj  f»^  .    ....^mi..  ik^ 
t  TlWM  an  ate  paHklly  oe  Mally  disnanlled.  the  parts  In  goad  nmOUon  af»  imiI  again.  i^aKaw  li  takaa  to  rtaadanltae  uvm 
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lack  of  organization,  much 
work  that  could  be  done 
better  and  more  cheaply  at 
this  shop  was  formerly  done 
at  the  operating  carhouses. 
Steps  were  taken  to  cen- 
tralize as  much  as  possible 
all  heavy  repairing  and 
manufacturing  at  those 
shops  where  first-class  ma- 
chinery is  available  and 
where  it  is  possible  to  have 
fewer  but  more  skillful 
workmen  under  the  immedi- 
ate suj)ervision  of  specialist 
foremen  who  can  give  all 
their  attention  to  the  pro- 
duction of  better  work  with 
less  labor  cost. 

Although  the  car  equip- 
ment maintenance  organization  was  established  during 
1912,  the  present  organization  is  the  result  of  careful 
experimentation  and  study.  Modifications  have  been 
introduced  from  time  to  time  to  assist  in  keeping  the 
rolling  stock  in  such  condition  that  good  and  efficient 
operation  is  possible  and  to  effect  the  greatest  economy 
in  maintenance. 

The  inspection  of  the  car  equipment  is  done  at  regu- 
lar time  intervals.  Although  the  mileage  basis  is 
theoretically  the  most  rational,  the  regular  time  interval 


SUBWAY  entrances, 


is  practically  the  best  for 
our  conditions.  The  mile- 
age run  by  the  different 
cars  of  any  of  our  carhouses 
does  not  vary  more  than  5 
per  cent ;  therefore  by  using 
the  time-interval  basis  we 
get  the  advantages  of  the 
mileage  system,  and  clerical 
economies  also  result. 

The  frequency  of  the  in- 
spection periods  and  of  the 
general  overhauling  periods 
must  be  determined  by  the 
length  of  time  that  the  dif- 
ferent parts  of  the  equip- 
ment can  work  in  an  effici- 
ent and  economical  manner. 
This  frequency  can  be  de- 
creased by  the  improvement 
in  bearing  materials  and  lubrication  methods,  by  the  use 
of  modern  types  of  motors  and  in  general  by  a  very  con- 
scientious inspection  organization  which  thoroughly  in- 
structs the  men  how  to  do  the  work  and  holds  them 
responsible  for  failures  that  could  have  been  avoided 
had  they  done  their  work  carefully. 

The  results  obtained  after  seven  years  of  scientific 
maintenance  can  be  judged  by  the  statistics  given  in 
Tables  I,  II,  III,  IV  and  V. 

The  maintenance  cost  per  car-mile  has  been  reduced 


Copi/ritjht, 

AVENUE  MAYO, 


Vndtrwood    &    Underwood 
BUENOS  AIRES 


TYI^ES  OK  THE   KOI.L.ING   STOCK   USED 


Standard  motor  car,  closed  platform,  thirty-two  seats. 
Open  platform  motor  car,  thirty-two  seats. 


Open    platform    trailer,    thirty-two   seats. 
Closed   platform  trailer,  twenty-eight  seats. 
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35  per  cent  since  1912,  which  means  that  our  rolling- 
stock  maintenance  expenses  in  1917  were  $500,000  less 
than  in  1912.  The  miles  run  per  pull-in  increased  from 
2,860  in  1911  to  45,200  in  1918.  The  maintenance  work 
done  in  the  car  shops  can  be  divided  into  four  general 
classes:  (1)  The  general  overhauling  which  is  deter- 
mined by  the  life  of  the  armature  bearings.  By  the  use 
of  better  material  the  overhauling  of  the  cars  is  now 
done  every  eight  months  where  previously  it  was  done 
every  four  months.  (2)  The  lubrication  inspection  and 
brief  inspection  of  all  mechanical  and  electrical  equip- 
ment made  every  two  weeks.  This  period  of  time  is  kept 
for  the  lubrication  of  some  of  the  parts  of  the  car  equip- 
ment, but  it  has  been  increased  for  others,  as  the  result 
of  the  use  of  better  lubricants  and  lubrication  methods. 
(3)  Nightly  inspection,  without  repairing  during  the 
night.  (4)  Supplementary  work,  such  as  repairing 
wrecked  cars,  changing  wheels  and  gears,  painting, 
emergency  call  answers,  etc. 

The  work  has  been  planned  in  a  very  systematic  way. 
Each  man  knows  what  he  is  going  to  inspect,  how  to  go 
at  it  and  how  to  repair  it  in  accordance  with  the  book  of 
rules  and  instructions.  The  accompanying  diagram 
shows  the  organization  of  an  operating  carhouse. 


Results  With  High-Speed  Turbines 

A  writer  in  the  current  issue  of  the  General  Electric 
Review,  in  summarizing  the  present  situation  regarding 
high-speed,  high-capacity  steam  turbines,  notes  that 
machines  of  50,000  kva.  operating  at  1,200  r.p.m.  have 
l>een  built  and  are  operating  satisfactorily.  Machine.^ 
of  38,889  kva.  at  1,500  r.p.m.  have  also  been  built  and 
are  in  succeuful  operation.  In  the  1,800  r.p.m.  class, 
there  are  a  number  of  machines  in  commercial  service 
with  ratings  of  31,260  kva.  at  0.8  p-f.,  and  88,883  kva.  at 
0.9  jht.,  while  at  the  highest  speed,  viz.,  3,600  r.p.m.. 
machines  of  7,600  kva.  are  in  operation,  and  two  of 
9.375  kva.  are  under  construction. 


The  American  Institute  of  Consulting  Engineers  has 
ipade  a  protest  against  the  entrusting  of  the  design  of 
bridget  by  public  bodies  to  architects.  As  a  class,  the 
protest  says,  the  external  architectural  treatment  and 
decorative  effect  in  such  structures  is  secondary  in 
importance  to  the  engineering  design,  which  should 
provide  safety,  adaptability  and  durability  of  construc- 
tion. 


»HE  Bureau  of  Stand- 
ards has  published  a 
new  edition  of  its  bulletin 
on  modem  practice  in  the 
construction  and  mainten- 
ance of  rail  joints  and 
bonds  in  electric  railways. 
The  author,  E.  R.  Shep- 
ard,  states  among  his  gen- 
eral conclusions  that  the 
most  important  tendency 
as  revealed  in  the  investi- 
gation upon  which  the  re- 
port is  based  is  the  atti- 
tude the  companies  are  now 
taking  toward  the  whole 
subject  of  bonding.  That 
it  is  an  engineering  problem  deserving  of  as  much  skill 
and  attention  as  any  other  problem  in  connection  with 
the  operation  of  an  electric  railway  is  apparently  being 
realized  by  the  large  majority  of  the  railway  engineers. 
There  is  a  marked  tendency  to  get  away  from  all  types 
of  soldered  bonds  which,  even  in  recent  years,  have  been 
installed  in  great  numbers.  A  few  companies  who 
employ  thoroughly  experienced  and  capable  workmen 
still  continue  to  use  them,  but  the  number  is  relatively 
small. 

Practically  all  types  of  standard  modem  bonds,  when 
-selected  to  meet  local  conditions  and  installed  according 
to  the  best  practices  will  give  satisfactory  results  with 
an  almost  negligible  percentage  of  failures  on  joints 
which  are  properly  maintained.  The  problem  of  rail 
bond  maintenance  is  largely  that  of  joint  maintenance. 
No  bond  can  be  expected  to  last  continuously  on  a  loose 
and  poorly  supported  rail  joint.  No  one  type  of  bond 
can  be  said  to  be  better  than  all  other  types.  Each  has 
its  advantages  and  disadvantages,  and  the  .selection  of 
a  bond  for  any  particular  service  should  be  governed  by 
the  type  of  constmction  on  which  it  is  to  be  used,  the 
grade  of  labor  available  for  installation  and  numerous 
other  local  conditions. 

While  welded  joints  are  being  used  more  than  ever 
lief  ore,  there  is  a  growing  tendency  to  adopt  improved 
mechanical  joints  and  various  forms  of  special  joints, 
several  of  which  are  a  combination  of  welded  and  bolted 
or  welded  and  riveted  joints.  These  special  joints  seem 
to  be  meeting  the  demands  of  service  with  fewer  failures 
and  better  results  generally  than  any  of  the  standard 
types. 

It  has  been  demonstrated  that  the  saving  of  power 
alone  would  not  justify  the  best  modem  practice  in 
bonding.  Such  practice,  however,  is  justified  and 
strongly  recommended  from  the  standpoint  of  good 
voltage  conditions  in  the  return  circuits,  which  not  only 
make  for  good  electrolysis  conditions  but  also  for  more 
.xatisfactory  operation. 

Attention  is  again  called  to  the  fact  that  the  problem 
of  track  bonding  is  still  in  a  state  of  evolution.  New 
inventions  and  improvements  in  methods  and  practices 
have  been  so  frequent  during  recent  years  that  many 
types  of  bonds  and  joints  can  still  be  said  to  be  in  the 
experimental  stage.  Carefully  kept  records  and  a  free 
interchange  of  experiences  on  the  part  of  the  operating 
companies  will  do  much  toward  the  establishment  of 
definite  and  standard  practice  in  this  particular  field. 
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Low-First-Cost  Low-Maintenance-Cost  Track 

Tampa  Electric  Company  Has  Had  Wonderful  Success  With  a  Unique  Type  of  Construc- 
tion— The  Life  Is  Unusually  Long,  Joint  Repair  Is  Infrequent 
and  Corrugation  Is  Unknown 


THE  Tampa  (Fla.)  Electric  Company  enjoys  a 
unique  position  in  connection  with  the  character  of 
track  construction  which  it  has  employed  with  un- 
usual success.  While  the  construction  is  very  different 
from  that  used  anywhere  else,  in  the  knowledge  of  the 
writer,  it  is  certainly  justified  by  its  low  first  cost  of  both 
track  and  paving,  its  low  maintenance  cost,  the  great 
ease  with  which  it  can  be  opened  up  and  repaired 
when  occasion  demands,  its  freedom  from  corrugation 
and  the  low  noise  feature.  The  same  general  type  of 
construction  has  been  used  by  the  company  for  twenty 
years  and  there  are  now  about  40  miles  of  it  in  service. 
A  piece  of  track  on  Ninth  Avenue,  between  Thirteenth 
and  Fifteenth  Streets,  laid  with  56-lb.  rail,  has  been  in 
continuous  regular  service  for  twenty  years.  This  had 
to  be  opened  up  once  at  the  joints  and  the  fish  plates 
renewed  or  repaired,  but  the  same  rail  and  subgrade 
construction  and  the  same  brick  paving — the  first  done 
in  Tampa — are  still  in  service.  The  secret  of  the  whole 
track  plan  lies  largely  in  the  sandy  character  of  the  soil. 
In  general,  the  construction  comprises  5-in.  A.S.C.E. 
80-lb.  rails  laid  on  wood  stringers  supported  on  cross 
ties,  and  making  use  only  of  sand  for  ballast  and  for 
track  and  paving  foundations.  As  far  back  as  twenty 
years  ago,  in  connection  with  the  first  paving  jobs  done 


by  the  street  car  company,  the  city  was  about  to  force 
the  company  to  put  in  a  concrete  foundation  for  the  track 
and  pavement,  and  in  fact  had  ordered  this.  It  came 
about  because,  with  the  use  of  the  5-in.  rail,  there  was 
not  sufficient  foundation  material  between  the  pave- 
ment and  the  top  of  the  ties  and  the  bricks  would 
settle  between  ties,  making  a  wavy  surface  along  the 
rails.  The  company,  however,  was  very  desirous  of  re- 
taining the  5-in.  standard  T-rail  and  to  this  end  tried 
out  the  plan  of  mounting  the  rails  on  stringers.  This 
arrangement  gave  a  good  depth  of  sand  between  the 
paving  and  the  tops  of  the  ties  and  apparently  elimin- 
ated the  objection.  The  city  was  then  induced  to  ac- 
cept this  stringer  construction  in  lieu  of  a  concrete 
substructure  as  ordered  and  it  has  been  in  use  ever 
since.  Some  experimenting  has  since  been  done  with 
a  7-in.  T-rail,  but  there  was  no  need  to  put  this  on 
stringers  and  yet  the  construction  seemed  to  be  very 
unsatisfactory  without  stringers,  so  that  the  use  of  the 
high  T-rail  was  abandoned. 

Details  o^  Construction 

In  building  this  type  of  track,  the  trackway  is  ex- 
cavated to  the  proper  depth  and  4-in.  x  8-in.  cypress 
cross  ties  laid  at  about  2-ft.  centers.     The  stringers 


TYPICAI^    surface    appearance    op    TAMPA'S    TRACK 
AND  BRICK  PAVING 


A  STRETCH  OF  TRACK  AND  PAVEMENT  ON  NI2>rTH  AVE. 
STILL  IN  USE  AFTER  TWENTY  TEARS 
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are  then  laid  on  the  ties  and  four  60-dwt.  spikes  toe- 
nailed into  each  tie,  two  on  either  side  of  the  stringer. 
The  ties  are  then  tamped  up  to  grade  with  sand  and 
the  stringers  lined  up  so  that  the  rails  can  be  spiked 
to  gage  at  the  center  of  the  stringers.  The  stringers 
are  8-in.  x  10-in.  x  16-ft.  cypress  timbers  and  the  rails 
are  spiked  to  these  with  reverse  point  spikes.  Six-bolt 
continuous  rail  joints  are  used  and  these  are  held  in 
place  by  Harvey  grip-nuts  and  bolts  with  no  washers. 
Concealed  soldered  bonds  patented  by  T.  C.  Folsom, 
roadmaster,  installed  underneath  the  fishplates  are  used 
on  new  work  but  not  on  repair  work  because  of  the  cost 
of  removing  the  fishplate.  In  repair  work,  therefore, 
an  electric  welded  bond  is  placed  on  the  head  of  the  rail. 
Among  the  unusual  features  of  the  track  is  the  use 
of  a  peculiar  design  of  tie  rod,  a  picture  of  which  is 
shown  herewith.  The.se  rods  are  spaced  every  15  ft. 
and  used  in  conjunction  with  a  special  rail  brace  shown 
in  the  same  picture.  The  ordinary  tie  rod  was  found 
to  be  in  the  way  of  the  paving,  causing  a  bad  joint  in 
the  bricks.  Mr.  Folsom  therefore  developed  this  tie 
rod  made  of  i-in.  x  U-in.  strap  iron,  and  having  a 
10-in.  downward  offset  in  it.  At  each  tie  rod  location 
one  of  the  special  rail  braces  is  installed.  This  is  placed 
underneath  the  base  of  the  rail  with  the  brace  part 
fitting  underneath  the  rail  head  on  the  outside  of  the 


SPBCIAL   RAIL.  BRACE  AND   TIB   ROD   USED   IN  TAMPA 

rail.  It  is  held  in  place  by  two  spikes  driven  through 
the  casting.  The  base  of  the  brace  extends  under- 
neath the  base  of  the  rail  and  projects  beyond  the 
stringer,  and  the  tie  rod  rests  on  and  is  bolted  to  this 
base.  A  half  turn  at  each  end  of  the  tie  rod  brings 
the  flat  surface  in  contact  with  the  brace  at  the  ends, 
and  with  the  side  of  a  tie,  at  the  center.  At  the  center 
of  the  rod,  two  square  holes  are  punched  so  that  it 
may  be  spiked  to  the  tie. 

After  the  rails  have  been  spiked  to  the  stringers  and 
surfaced  and  aligned,  the  track  structure  is  filled  in 
with  sand  and  then  flooded  with  water  and  tamped  down 
thoroughly.  No  other  ballast  is  used  except  in  low 
wet  places.  The  bricks  are  then  either  tamped  by  hand 
or  rolled  with  a  heavy  roller.  Thereafter,  the  paving 
and  track  construction  are  permitted  to  settle  for  some 
time,  after  which  any  low  spots  developing  are  leveled 
up  and  then  the  bricks  grouted  in. 

In  special  work  locations,  the  rails  are  laid  on  8-in. 
X  I4-in.  pine  stringers  because  the  spikes  seem  to  hold 
better  in  pine  than  in  cypress.  On  curves,  8-in.  x  12-in. 
x  10-ft.  pine  stringers  are  used,  the  10-ft.  lengths  being 
short  enough  to  provide  for  the  cur\'ature. 

Cypress  costs  about  the  same  as  pine  but  lasts  much 
longer.  In  damp  places,  the  cypress  will  last  inde- 
flnitely.  Its  average  life  is  about  fifteen  years  in  closed 
track.  The  life  of  cypraw  cross-ties  laid  in  open  track 
on  one  of  the  company's  suburban  lines  has  been  found 
to  be  from  ten  to  twelve  years.  One  piece  of  track  built 
as  described  above  with  cypress  ties  and  stringers  was 
taken  up  after  it  had  been  in  the  ground  ten  years  and 


the  timber  was  found  to  be  all  sound.  It  was  used 
again  and  has  now  been  in  the  ground  ten  years  more, 
with  no  evidence  of  deterioration  to  date.  The  ties 
and  stringers  used  by  the  Tampa  company  are  not 
treated  but  are  all  heart,  and  locally  grown. 

One  of  the  interesting  things  in  connection  with  this 
track  construction  is  that  corrugation  is  absolutely  un- 
known. Mr.  Folsom  also  states  that  cases  of  joint 
trouble  are  very  rare,  and  of  cour.se  when  there  is  a 
low  joint  to  be  repaired,  the  process  of  opening  up  the 
track  and  getting  at  the  joint  is  so  simple  that  the 
cost  is  ver>'  low.  The  entire  track  structure  seems  to 
hold  its  alignment  and  grade  and  remains  in  good  con- 
dition with  remarkably  little  maintenance,  though  sub- 
jected to  a  rather  frequent  service  of  large  double- 
truck  summer  cars  and  Birney  cars.  The  absence  of 
extreme  cold  in  winter  and  of  marked  changes  of 
temperature  have  a  bearing  on  this,  no  doubt.  The 
initial  construction'  cost  is  also  verj'  low,  of  course, 
running  in  the  neighborhood  of  $1.50  a  running  foot 
of  single  straight  track,  exclusive  of  special  work  but 
including  paving. 

Welding  Steel  Poles 

By  G.  H.  McKelway 

Knsinwr  of  Distribution  Brooklyn  Rapid  Transit  System 

THE  USE  of  electric  welding  equipments  has  become 
very  common  on  many  railway  properties,  but  their 
use  has  nearly  always  been  confined  to  work  either  on 
the  track  or  in  the  shops,  with  some  little  use  by  the 
electrical  department  in  connection  with  the  mainte- 
nance of  equipment  in  the  power  or  sub-stations. 

The  writer  has  never  seen  any  description  of  the  use 
of  such  equipments  by  the  line  department,  although 
he  knows  of  at  least  one  case  where  it  was  proved  that 
they  could  be  satisfactorily  used  in  the  work  of  that 
department.  This  was  in  the  building  up  of  weak  points 
in  old  steel  tubular  poles.  Many  poles  after  being  in 
service  for  a  number  of  years  become  rusted  at  the 
joints  or  near  the  ground  line  due  to  moisture  collect- 
ing there.  This  is  particularly  true  of  poles  on  which 
iron  collars  are  used  at  these  danger  points.  The  prac- 
tice of  applying  such  collars  was  at  one  time  much  more 
common  than  at  present,  as  they  were  then  considered 
to  add  to  the  appearance  of  the  pole. 

The  writer  was  interested  in  some  work  which  was 
done  at  the  line  department  yard  of  this  company  on 
poles  which  had  been  removed  from  the  ground.  The  job 
consisted  of  depositing  a  layer  of  metal  from  the  weld- 
ing rods  in  the  groove  which  had  been  made  by  the  rust 
and  which  was  first  cleaned  out  before  the  arc  welder 
was  used  on  it.  While  the  work  wa.s  entirely  in  the  form 
of  an  experiment  to  .^ee  what  could  l)e  done  there  was 
no  doubt,  at  the  conclusion,  that  it  could  be  done  satis- 
factorily and  the  life  of  the  pole  increased  thereby. 
In  fact,  there  seems  to  be  no  reason  why  such  work 
could  not  be  done  on  the  poles  while  they  were  still  set 
in  the  ground,  although  it  would  be  diflkult  to  perform 
it  from  ladders,  and  a  more  secure  working  platform 
would  probably  have  to  be  provided  for  the  welders. 


M.  O.  Leighton,  chairman  of  the  National  Public 
Works  Department  Association,  addressed  a  meeting  of 
members  of  the  National  Engineering  Societies  in  New 
York  on  Feb.  19,  on  the  desirability  of  a  department  of 
public  works.  A  hearing  on  this  plan  was  given  on  Feb. 
11  by  the  Senate  committee  on  public  lands. 
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Economy  in  Car  Painting 

Reduced  Costs  of  Car  Painting  Do  Not  Result  From  Using  Cheap  Material  or  Labor- 
Analysis  of  the  Causes  of  Paint  Failure  Show  that  Many  Might 
Be  Avoided  by  Using  a  Little  More  Care 

By  DENNIS  O'BRIEN 

Foreman   Painter  Brooklyn    (N.   T. )    Rapid  Transit  Company 


("<)N'vb:nient  oil,  storage  is  a  grejat  help  to  the  painter 


THE  high  costs  of  paint,  oil,  and  labor  have  made 
it  necessary  for  railway  organizations  to  econo- 
mize in  the  painting  of  their  equipment.  Economy 
in  painting  does  not  result  from  buying  cheap  material. 
A  manufacturer  or  salesman  who  offers  a  gallon  of  oil 
paint  or  enamel  for  $2.  when  oil  is  selling  around  $2.25 
per  gallon  and  who  says,  respecting  it,  that  it  is  pure 
linseed  oil  paint,  should  be  branded  as  a  fraud.  A  good 
paint,  well  ground,  whose  vehicle  is  pure  linseed  oil 
will  have  a  greater  spreading  rate  under  the  brush,  that 
is,  it  will  cover  more  square  feet  of  surface  than  a  cheap, 
poorly  ground  paint  the  vehicle  of  which  is  a  linseed  oil 
substitute. 

In  order  to  get  longer  life  from  the  paint  used  we 
mu.st  eliminate  the  small  defects,  as  it  is  these  small 
defects  which  usually  lead  to  larger  ones.  We  find  in 
the  la.st  analysis  that  failure  is  due  to  defects  which 
might  have  been  overcome  had  we  exercised  a  little  care 
and  prudence. 

The  causes  of  paint  failure  are  two-fold;  unprevent- 
able  and  preventable.  The  unpreventable  causes  are 
moisture,  sulphur  compounds,  ammonia,  acids  and  car- 
bon monoxide.  These  are  found  in  the  atmosphere  of 
large  manufacturing  cities,  and  it  is  a  problem  for  the 
paint  chemists  to  make  a  combative  paint.  The  prevent- 
able causes  are  poor  workmanship,  improper  mixing, 
improper  foundations  and  improper  drying  conditions. 
These  are  directly  up  to  the  painter  and  the  paint  de- 
partment. 

The  trade  of  car-painter  is  too  often  supposed  to  con- 


sist of  manual  processes  only.  It  is  thought  by  many 
that  a  young  man  has  only  to  follow  others  in  order  to 
become  a  competent  workman.  There  is,  however,  an 
element  of  technique  that  obtains  in  painting  as  in 
every  other  trade;  it  is  this  that  the  foreman  must  im- 
part to  the  mechanic  and  he  must  never  consider  that 
man  an  interloper  who  asks  questions  appertaining  to 
the  work. 

Sagging,  running  and  wrinkling  are  defects  that  are 
sometimes  caused  by  poor  mechanics  who  apply  too 
much  paint  or  enamel  or  who  have  no  idea  of  thoroughly 
brushing  out  the  paint.  On  the  other  hand  I  have  seen 
Severe  cases  of  this  trouble  which  were  entirely  due  to 
the  manufacturer.  A  paint  will  sag,  run  and  wrinkle 
where  the  article  in  question  contains  an  excess  of  oil 
or  insufficient  volatile  matter.  Another  reason  for  the 
appearance  of  such  defects  may  be  the  lack  of  a  proper 
binder.  In  this  case  the  paint  becomes  what  is  knovsTi 
as  a  "fugutive  paint"  if  there  is  not  something  present 
to  bind  together  the  vehicles  and  pigment.  When  paint 
starts  to  contract  or  shrink  the  oil  will  desert  the  pig- 
ment and  the  entire  surface  will  be  covered  with  ugly 
sags  and  runs. 

Improper  Foundation  is  Directly  Due  to 
Poor  Workmanship 

The  prime  coat  is  the  foundation  upon  which  the 
entire  job  is  to  be  built.  If  the  foundation  is  faulty  the 
entire  superstructure  will  topple  over.  The  man  who 
applies  the  prime  coat  should  be  as  good  a  mechanic  as 


562 


Electric    Railway    Journal 


Vol.  55.  No.  12 


he  who  applies  the  finishing  coat.  This  rule  has  been 
often  neglected  by  foremen  who  trust  the  priming  coat 
to  helpers.  The  essential  requisites  of  the  prime  coat 
are  firm  adhesion,  impermeability  and  a  uniformity  of 
the  layer  of  the  thickness  desired.  These  can  only  be 
obtained  by  a  first-class  mechanic  who  thoroughly  un- 
derstands the  importance  of  brushing  out  his  paint. 

Nothing  is  more  discouraging  to  the  foreman  painter 
than  to  find,  after  a  job  has  been  finished,  that  the 
surface  is  covered  with  minute  and  large  blisters.  This 
condition  is  far  more  common  on  cars  finished  with  an 
oil  enamel,  which  is  used  extensively  in  car  painting 
today,  than  on  cars  painted  by  the  older  process.  While 
it  is  true  that  in  some  cases  blistering  is  due  to  an  ex- 
cess of  oil  or  fat  in  the  oil,  in  the  majority  of  cases 
blistering  <;an  be  justly  attributed  to  painting  over 
damp  or  moist  surfaces.  Blisters  are  more  than  mere 
blemishes  on  the  paint  film,  they  are  serious  defects 
which  if  allowed  to  persist  will  ultimately  destroy  the 
entire  painted  surface.     In  due  time  the  blisters  will 


A   SMOOTH  DRY   SURFACE   IS   ESSENTIAL,  IF    bl.ISTER 
FORMATION  IS  TO  BE  PREVENTED 

crack  and  allow  water  to  get  in  under  the  paint  film 
itnelf  and  thus  destroy  the  under  coats. 

Where  the  job  calls  for  the  car  to  be  scrubbed  and 
enamelled,  care  should  be  taken  to  see  that  the  surface  is 
thoroughly  dr>-  before  the  enamel  is  applied.  If  the 
surface  is  damp  or  moist  when  the  enamel  is  applied 
countless  water  molecules  will  spread  over  the  surface 
under  the  thin  enamel  film.  When  the  car  leaves  the 
shop  the  rays  of  the  sun  beating  upon  the  surface  of 
the  car  will  draw  these  molecules  of  water  together  at 
a  point  where  the  structure  of  the  paint  film  shows  the 
least  resistance. 

While  the  paint  is  drying  it  is  consUntly  taking  on 
oxygen.  The  moisture,  oxygen  and  oil,  aided  by  the 
heat  ot  the  sun.  tend  to  generate  a  gas  under  the  film. 
This  causes  the  expansion  which  we  call  blisters.  Of 
course  these  factors  do  not  absolve  the  paint  manufac- 
turer from  all  blame  and  it  io  all  up  to  the  foreman 
painted  to  fix  responsibility. 

pRopKR  Mixing  is  Most  Effectual 

Too  must  stress  cannot  lie  placed  upon  the  importance 
of  proper  mixing  of  the  paint.  Many  a  job  has  failed 
because  the  paint  has  not  been  properly  mixed.  Paint 
is  composed  of  ground  inorganic  matter  or  the  pigment, 
the  organic  or  liquid  matter  with  which  we  mix  it,  or  the 


"vehicle",  and  volatile  matter.  The  finer  the  pigment 
is  ground  the  better  the  mixed  paint  will  be  because 
the  greater  the  number  of  particles  of  pigment  on  the 
surface  the  better  the  protection  the  dried  oil  will  re- 
ceive. 

In  mixing  the  paint  it  is  important  that  the  oil  be 
added  to  the  paste  and  then  paddled  until  every  particle 
of  pigment  is  incorporated  in  a  close  union  with  the 
oil.  Under  no  circumstances  should  any  tinting  colors, 
driers  or  turpentine  be  added  until  this  close  incorpor- 
ation has  been  effected.  The  paint  should  be  mixed  to 
a  workable  consistency  so  as  not  to  bring  about  much 
muscular  fatigue  to  the  painter  using  it.  The  use  of 
paint  that  is  hard  to  work  under  the  brush  tempts  the 
painter  to  thin  it  out.  This  has  caused  many  paint  jobs 
to  fail,  where  the  reason  for  the  failure  could  never  be 
traced. 

Japan  Driers  Are  Not  Favored 

Japan  driers  are  carriers  of  oxygen.  A  paint  that  is 
supersaturated  with  oxygen  loses  its  toughness  and  be- 
comes brittle.  Under  no  circumstances  do  I  approve 
of  using  japan  driers.  Boiled  oil,  because  of  its  peculiar 
manufacturing  processes,  possesses  drying  properties, 
and  it  was  always  intended  as  a  vehicle  to  accelerate  the 
drying  of  mixed  paint,  but  not  as  a  general  paint  vehicle. 
The  foreman  painter  who  does  not  recognize  the  true 
merit  of  boiled  oil  as  a  drier  and  insists  upon  destroying 
the  neutral  oil  in  the  paint  by  adding  japan  driers  is 
either  incompetent  or  not  on  the  level  with  the  firm 
which  is  paying  him  wages.  In  either  instance  it  is 
folly  to  retain  him  in  a  business  where  he  will  burn  up 
good  paint  and  waste  money. 

Turpentine,  while  making  the  paint  more  workable, 
should  ever  be  used  conservatively  and  should  be  added 
only  in  quantities  sufficient  to  aid  the  paint  to  penetrate 
the  under  coats.  It  should  never  be  u.sed  to  thin  out  or 
extend  the  paint  after  it  has  been  mixed.  Up  to  the 
present  time  nothing  has  been  found  to  equal  linseed 
oil  as  a  paint  vehicle.  While  Tung  oil  or  China  wood 
oil  is  superior  to  linseed  oil  in  resisting  water,  it  has 
never  made  any  marked  impression  as  a  general  paint 
vehicle. 

Care  should  be  taken  to  see  that  the  oil  used  is  pure. 
Adulteration  of  oils  is  frequently  the  cause  of  failure 
of  an  expensive  painting  job.  I  have  seen  paints  that 
possessed  neither  drying  nor  binding  qualities  because 
of  the  oil  foots.  Oil  should  be  tested  for  its  drying 
qualities.  Any  man  who  has  been  handling  oils  for 
any  length  of  time  can  detect  adulterated  oil  by  smell- 
ing and  tasting  it.  When  placed  in  a  test  tube  and  held 
to  the  light  a  cloudiness  and  a  heavy  precipitation  will 
give  evidence  of  oil  foots. 

Boiled  oil  flowed  on  a  piece  of  glass  and  placed  in  a 
vertical  position  in  a  room  of  about  70  deg.  temperature, 
should  dr>'  free  from  tackiness  in  thirteen  hours.  A 
simple  and  fairly  accurate  test  for  pure  turpentine  is 
to  place  a  drop  on  a  sheet  of  white  paper.  Rapidity  of 
evaporation  without  any  pronounced  greasy  residue  will 
prove  the  purity  of  the  article. 

Paints  dry  by  absorbtion,  oxidization  and  evapor- 
ation. In  order  to  facilitate  these  the  shop  should  be 
warm,  well  ventilated  and  free  from  dampness  and 
obnoxious  gases.  Another  important  feature  in  paint- 
ing is  not  to  use  any  soap,  cleaners  or  renovators  which 
contain  acids,  ammonia,  free  lime  or  any  other  alkali. 
Careful  cleaning  and  proper  dr>ing  are  necessary. 
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Overhead  Practice  and  Experience  in  Atlanta 

Iron  Trolley  Wire  Used  With  Success  on  City  Line — Special 

Construction  Practices  Which  Have  Materially 

Reduced  Maintenance  Costs 


BACKBONE  CONSTRUCTION  ON  CURVES  AND  CATENARY 
CONSTRUCTION  OVER  STRAIGHT  TROLLET  IN 
FRONT  OP  ATLANTA  CARHOUSE 

FOR  the  past  three  and  one-half  years,  T.  F.  John- 
son, superintendent  of  transmission  and  distribu- 
tion, Georgia  Railway  &  Power  Company,  At- 
lanta, Ga.,  has  been  making  a  more  and  more  extensive 
use  of  iron  trolley  wire  until  about  25  miles  have  been 
installed  to  date.  As  this  company  has  had  very  satis- 
factory results  from  the  use  of  iron  wire  on  its  city 
lines,  its  experience  is  enlightening. 

The  use  of  iron  wire  was  originally  tried  in  Atlanta 
as  a  means  of  reducing  the  rapid  wear  and  consequent 
need  for  very  frequent  replacement  of  certain  sections 
of  the  copper  trolley.  It  was  not  gone  into  as  a  means 
of  reducing  the  investment  required  or  to  get  away 
from  the  use  of  copper  for  other  reasons  although  the 
very  high  price  of  copper  during  the  war,  coupled  with 
its  scarcity,  undoubtedly  influenced  a  greater  use  of 
the  iron  wire  than  would  naturally  have  followed  with- 
out these  unusual  conditions. 

There  was  a  viaduct  where  the  copper  trolley  wore 
out  so  rapidly  that  it  had  to  be  replaced  every  six 
months  and  it  was  at  this  point  that  the  iron  wire  was 
first  installed.  This  original  wire  has  now  been  up 
three  and  one-half  years  and  upon  a  recent  inspection 
it  was  declared  to  have  a  remaining  life  of  at  least  two 
and  one-half  years.  The  wire  used  on  this  first  instal- 
lation as  in  the  later  ones,  was  of  No.  000  round  sec- 
tion. In  the  catalog  of  the  manufacturer,  the  John  F. 
Roebling's  Sons  Company,  it  is  loosely  termed  "iron 
wire",  but  in  reality  is  a  mild  steel,  or  a  steel  having 
a  very  low  carbon  content.  This  wire  is  galvanized  so 
that  the  rust  will  not  fall  down  on  the  roof  of  the  cars 
as  they  pass.  The  galvanized  surface  wears  off 
quickly  on  the  under  side  of  the  wire  which  becomes 
bright  like  a  steel  rail  but  remains  on  the  top  and  sides 
of  the  wire  to  protect  it  from  rusting. 

The  iron  wire  having  demonstrated  its  adaptability 
for  Bervice  on  this  initial  installation,  the  Atlanta  com- 
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pany  began  the  practice  of  installing  it  on  curves.  At 
these  locations  copper  trolley  wears  rough,  whereas 
the  iron  wire  becomes  polished  and  smooth,  seemingly 
indicating  that  the  wear  on  trolley  wheels  is  much 
less.  The  iron  wire  is  also  desirable  at  these  locations 
because  of  its  greater  strength. 

On  straight  line  work  the  iron  wire  has  been  installed 
in  Atlanta  only  in  those  locations  where  there  was  suf- 
ficient capacity  in  the  feeder  cable  along  that  street 
to  carry  the  full  load  without  including  any  of  the 
conductivity  of  the  trolley  itself.  However,  it  was 
stated  that  on  this  basis  iron  wire  could  be  used  on  60 
per  cent  of  the  whole  Atlanta  system  with  the  present 
feeder  installation.  No  wire  has  been  installed,  how- 
ever, in  the  down-town  section,  except  for  that  on  the 
curves,  because  of  the  large  number  of  cars  which  pull 
current  from  a  short  section  of  the  wire  at  a  time.  It 
would  take  too  much  feeder  copper  to  make  the  use 
of  iron  wire  in  this  district  possible,  and  furthermore 
the  company  does  not  have  the  poles  to  carry  such 
feeder.  The  practice  followed  in  the  down-town  section 
is  to  use  ring  feeders  and  to  have  also  special  work 
inside  the  ring  of  iron  wire. 

Iron  wire  is  installed  under  a  tension  such  that  it 
is  practically  without  sag  in  the  winter  and  has  a  3-in. 
sag  in  summer.  Taps  from  the  feeder  to  the  trolley 
are  cut  in  at  every  other  span,  using  the  ordinary 
feed-in  ear  for  connecting  to  the  trolley  wire.  One 
of  the  difficulties  in  connection  with  the  use  of  iron 
wire  has  been  that  for  some  reason  not  fully  determined 
the  brass  ears  used  with  it  burn  off  very  rapidly — much 
more  rapidly  than  with  the  copper  trolley.  To  eliminate 
this  defect,  an  effort  has  been  made  to  secure  iron  ears. 
but  a  satisfactory  design  had  not  yet  been  secured  at 
the  time  of  this  writing. 

W.  A.  Wilder,  general  foreman  of  trolley  work, 
states  that  the  linemen  like  to  work  with  the  iron  trol- 
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ley  wire  because  it  is  much  easier  to  handle  than  hard- 
drawn  copper  wire.  When  a  break  occurs  in  the  iron 
trolley,  the  ends  simply  fall  down  but  do  not  snap  and 
fly  as  the  hard-drawn  copper  does.  For  this  reason, 
it  is  easier  for  the  men  to  repair  the  break,  an  ordinary 
mechanical  splicing  ear  being  used.  Also,  if  the  iron 
wire  touches  the  rail  in  falling,  it  burns  off  but  does 
not  anneal,  so  that  all  of  the  wire  that  is  left  intact  can 
be  used  in  making  the  repair  and  there  is  no  waste. 

In  connection  with  trolley  breaks  it  is  interesting  to 
point  out  that  the  annealing  of  copper  trolley  for  con- 
siderable distances  back  of  a  break  has  led  the  At- 
lanta company  to  install  an  equalizing  connection  be- 
tween the  two  trolleys  at  every  fourth  span  over  the 
entire  system.  It  has  been  found  that  with  these  cross 
connections  a  trolley  coming  in  contact  with  the  rail 
will  anneal  back  to  the  equalizer  only.  Apparently  the 
combined  conductivity  o  f 
the  two  trolleys  from  this 
point  gives  sufficient  cur- 
rent carrying  capacity  so 
that  the  heating  does  not 
reach  the  annealing  tem- 
perature. These  equalizer 
wires  are  made  from  old 
pieces  of  trolley  and  con- 
nected by  means  of  Ohio 
Brass  feed-in  ears.  It  is 
claimed  that  their  presence 
saves  a  great  deal  of  trol- 
ley. The  overhead  system 
in  Atlanta  is  not  sectional- 
ized. 

The  only  thing  the  line 
department  has  against' the 
use  of  iron  wire  is  that  it 
has  found  that  there  seems 
to  be  a  rather  frequent 
splice  in  it  as  it  is  unreeled, 
and  that  frequently  there 
will  be  a  kink  at  the  splice.  If  it  is  attempted  to  ham- 
mer out  the  kink  the  wire  frequently  will  snap,  .seem- 
ing to  be  very  brittle  at  that  point.  It  is  understood 
that  in  the  process  of  manufacture  it  is  neces- 
sary to  have  about  forty-two  such  splices  on 
a  full  reel  holding  about  4i  miles  of  wire.  These  splices 
are  made  by  butt-welding  and  it  is  possible  that 
the  unfavorable  experience  of  the  Atlanta  linemen  re- 
sulted from  these  welding  points  being  coined  too 
rapidly  and  thereby  hardened.  The  manufacturing 
process  is  such  that  each  splice  is  supposed  to  be  thor- 
oughly annealed  to  prevent  brittleness  at  the  splices. 

PsAcncES  Designed  to  Reduce  Maintenanck 
and  Cab  Delatb 

The  practice  of  backboning  curves  is  not  a  new  one 
but  it  has  probably  been  carried  further  on  the  At- 
lanta property  than  in  nearly  any  other  city.  For  all 
curves  in  the  entire  system  have  been  rebuilt  in  the 
nuuiner  illustrated  in  accompanying  photographs.  The 
result  has  been  that  the  delay  of  a  car  on  account  of  a 
break  at  a  curve  is  practically  unknown,  for  with  the 
present  construction  if  a  break  does  occur,  only  a 
very  short  piece  of  the  wire  hangs  down  and  the  car 
can  coast  by  the  break  without  being  delayed.  Because 
of  this  assurance  of  not  tying  up  the  cars  even  if  a 
break  does  occur,  it  is  possible  with  the  back-bone  con- 
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struction  to  leave  the  trolley  up  until  it  is  completely 
worn  out.  In  other  words,  early  replacement  of  the 
wire  does  not  have  to  be  made  as  an  insurance  against 
breakage. 

The  messenger  cable  forming  the  backbone  is  put  up 
to  parallel  the  trolley  all  the  way  around  the  curve.  If 
it  is  a  double-track  curve,  both  trolleys  are  backboned. 
But  the  backbone  is  not  made  in  one  continuous  wire 
but  is  turned  back  and  served  up  at  each  pull-off,  so 
there  is  a  short  piece  between  adjacent  guy  wires.  The 
backbone  is  separated  from  the  trolley  only  by  the 
hanger  arm  and  wood  strain  insulator.  At  each  end 
of  the  backbone,  the  guy  wire  is  made  to  pull  off  as 
nearly  tangent  to  the  curve  as  is  possible,  considering 
the  possible  locations  of  a  pole  or  other  anchor.  With 
this  backbone  construction  the  pull-off  guys  are  so  ar- 
ranged that  should  any  one  of  them  become  detached 

from  the  trolley,  it  will  not 
hang  down  far  enough  to 
obstruct  the  street 

One  place  where  this 
backbone  type  of  construc- 
tion has  proved  to  be  par- 
ticularly effective  is  at  the 
carhouse.  Here  there  are 
twenty-seven  tracks  enter- 
ing the  building,  seventeen 
turning  in  one  direction 
and  ten  in  the  other,  with 
an  overhead  trolley  over 
each  one.  Before  the 
present  overhead  construc- 
tion was  installed  it  was  an 
unusual  day  that  the  line 
crew  was  not  called  to  the 
carhouse  to  repair  the  over- 
head. The  present  con- 
struction, which  is  quite 
clearly  pictured  in  two  ac- 
companying halftones,  has 
now  been  up  two  years  during  which  time  the  line  crew 
has  been  called  to  the  car  house  very  rarely. 

All  of  the  trolleys  turning  into  the  car  house  are  of 
iron  wire  while  the  wire  over  the  .straight  track  along 
the  street  in  front  of  the  building  and  that  inside  the 
barn  is  copper.  A  circuit  breaker  was  placed  in  each 
bay  of  the  car  house  to  localize  any  short  circuit  dis- 
turbance. 

The  straight  wire  along  the  street  is  supported  by  a 
long  catenary  messenger  cable  which  is  attached  to 
each  trolley  switch  by  means  of  a  wood  strain  insulator 
and  a  piece  of  trolley  wire  looped  through  the  two 
side  eyes  of  the  switch  and  the  eye  of  the  insulator. 
Another  catenary  messenger  cable  was  strung  parallel 
to  the  front  of  the  car  house  and  about  15  ft.  in  front 
of  it.  It  was  installed  to  provide  an  additional  sup- 
port for  the  twenty-seven  trolleys  as  they  straighten  to 
enter  the  carhouse.  This  catenary  was  fastened  be- 
tween trolley  wires  to  the  span  wire  by  means  of  a 
hanger  and  three-bolt  clamp  and  clevis. 

Each  curve  is  backboned  and  switch  guys  and  back- 
bone guys  are  installed  for  each  curve.  Thus  very  large 
numbier  of  guy  wires  was  distributed  among  seventeen 
anchor  poles  placed  along  the  street.  The  backbone  tan- 
gent guys  were  fastened  to  a  pole  at  one  end  and  to  the 
building  at  the  other  end.  In  the  latter  case,  a  bolt 
and  nut  in  the  top  frame  of  the  Kinnear  doors  which 
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held  the  latter  to  the  steel  column  was  removed  and 
a  bolt  with  a  female  eye  head  used  fnstead,  thus 
serving  the  double  purpose  of  bolting  the  Kinnear  frame 
and  as  an  anchor  for  the  guy.  A  No.  504  O.B.  porce- 
lain strain  insulator  was  inserted  in  these  guys  as  a 
double  safeguard  against  grounding,  the  woodstrain 
insulator  between  the  trolley  and  the  backbone  cable 
providing  the  ordinary  insulation. 

Novel  Installation  of  Trolley  Protectors 

In  using  trolley  protectors  in  5-ft.  and  6-ft.  lengths 
at  the  approach  to  switches  it  was  found  that  the  trol- 
ley wire  wore  out  very  rapidly  just  in  front  of  the  first 
end  of  the  protector.  After  some  experimenting  it  was 
found  that  if  about  6  in.  of  the  first  end  of  the  protector 
were  cut  off  and  this  section  inverted  so  that  it  was 
placed  on  top  of  the  wire  instead  of  underneath, 
the  wear  at  this  point  was  practically  eliminated.  Plac- 
ing a  short  piece  of  protector  in  this  position  appar- 
ently makes  an  approach  to  the  section  of  the  protector 
placed  in  the  usual  position  such  that  there  is  no  bump 
to  cause  any  arcing. 

The  Atlanta  company  saved  $2,700  for  the  first  ten 


months  of  1919  by  handling  overhead  junk  material  in 
a  manner  to  realize  the  greatest  junk  value.  For 
example,  the  trolley  ears  turned  in  for  junk  are  sent 
to  the  repair  shop  where  one  man  continuously  em- 
ployed on  this  work  separates  the  copper  wire  from 
the  brass  ears  and  removes  the  iron  set  screws.  If  the 
ears  were  sold  as  they  come  in,  without  separating  the 
different  metals,  they  would  bring  the  scrap  value  of  the 
lowest  valued  metal,  or  about  10  cents  a  pound.  By 
separating  them,  the  copper  can  be  sold  for  say  18i 
cents  a  pound,  the  brass  for  10  cents  or  12  cents.  Fur- 
ther, if  in  reclaiming  these  metals,  the  workman  finds 
a  dozen  good  ears  in  a  day  which  may  be  saved  with 
a  little  repair  work,  it  means  a  saving  of  twelve  times 
$1.25  or  $15.  In  handling  this  work,  the  storekeeper 
charges  out  1,000  lb.  of  scrap  at  10  cents  a  pound  to 
this  workman,  who  makes  his  returns  to  the  store  room 
in  about  these  proportions:  500  lb.  of  scrap  brass,  400 
lb.  of  copper,  100  lb.  of  good  ears.  The  workman's 
time  is  charged  to  the  work  order  on  which  the  reclama- 
tion work  is  done,  the  net  saving  totaling  up  a  surpris- 
ingly large  profit  as  indicated  from  the  figures  given 
above. 


Remote-Control  Sectionalizing  Switch 

A  Saving  of  More  than  $400  per  Month  Resulted  from  the  Installation  of  This  Simple  and 

Inexpensive  Device 

By  H.  p.  bell 

Electrical  Engineer  San  Francisco-Oakland  Terminal  Railways,    Oakland,  Cal. 


THE  San  Francisco-Oakland  Terminal  Railways 
have  recently  installed  a  novel  economy  in  sub- 
station operation  and  insurance  for  continuity  of 
power  service  in  its  Richmond  substation.  The  instal- 
lation as  shown  in  the  wiring  diagram  is  an  adaption 
of  an  automatic  sectionalizing  switch  with  the  GE-DB- 
276  contactor  remodeled  to  take  care  of  the  special  con- 
ditions encountered  in  this  case. 

The  limiting  conditions  calling  for  this  particular 
installation  were  as  follows :  On  account  of  power  con- 
tract relations  it  was  necessary  and  desirable  to  serve 
power  to  the  cars  of  this  division  entirely  through  the 
conversion  apparatus  at  Richmond  substation  during 
the  time  when  there  was  any  appreciable  load  in  this 
district.  Incidentally,  Richmond  substation  is  fed  on 
the  alternating-current  side  under  contract  from  one 
of  the  larger  power  company's  11,000-volt  lines  from 
hydro-electric  sources.  Although  it  was  desirable  to 
shut  down  this  substation  between  the  hours  of  1:30 
a.  m.  and  5:30  a.  m.  in  order  to  eliminate  the  no-load 
losses  in  the  plant  and  the  cost  of  the  station  attend- 
ance, it  was  necessary  to  keep  the  district-current  lines 
"hot"  to  provide  for  moving,  repairing  and  testing  on 
cars  in  the  yard  and  carhouse,  and  also  to  take  care  of 
the  necessary  street  and  crossing  lights.  It  was  also 
true  that  the  alternating-current  source  of  power  for 
the  district  just  south  of  the  section  insulator  which 
separated  that  district  from  the  Richmond  district  was 
much  more  reliable  than  the  alternating-current  power 
to  Richmond  substation.  Therefore,  from  all  angles  of 
economy  and  continuity  of  service  it  was  desirable  to 
have  a  connection  with  another  600-volt  direct-current 


source  of  power  which  could  be  operated  at  will  from 
the  switchboard  of  Richmond  substation,  and  which 
would  also  provide  protection  from  shorts  and  overloads 
as  between  the  two  sections. 

The  only  source  of  600-volt  direct-current  power  rea- 
sonably available  other  than  from  Richmond  substation 
was  located  4.2  miles  from  that  station. 

After  looking  over  the  available  apparatus  on  the 
market  which  could  be  installed  at  a  reasonable  cost  and 
which  would  come  anywhere  near  performing  the 
desired  functions,  it  was  decided  to  remodel  and  adapt 
a  General  Electric  automatic  sectionalizing  switch  for 
our  use.  The  relay  of  this  switch  in  its  standard  com- 
mercial form  is  provided  with  two  coils,  one  shunt  and 
one  series,  operating  a  contact  which  is  closed  in  the 
normal  "down"  position.  This  contact  is  in  the  con- 
tactor operating-coil  circuit.  An  excessive  flow  of  cur- 
rent through  the  series  coil  from  one  section  to  another 
will  open  the  relay  contact  and  drop  out  the  contactor. 
The  shunt  coil,  being  connected  across  the  two  sections, 
will  hold  the  relay  contact  open  so  long  as  there  is  suffi- 
cient difference  of  potential  between  the  two  sections. 
It  can  be  seen  from  a  study  of  our  requirements  that 
the  relay  shunt  coil  was  not  a  desirable  feature,  in  fact 
its  use  would  rob  us  of  manual  control  of  the  contactor. 
The  coil  was  therefore  eliminated.  The  negative  side 
of  the  contactor  operating  coil  was  carried  over  an  iron 
wire  line  to  the  substation  switchboard.  The  negative 
side  control  was  used  to  eliminate  the  expense  of  a  two- 
wire  line  which  would  have  been  necessary  for  the  posi- 
tive side  control.  Iron  wire  was  used  for  economy  both 
in  the  line  and  as  a  substitute  for  other  resistance. 
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The  switchboard  installation  at  the  substation  as 
shown  in  the  wiring  diagram  consists  of  a  knife  switch 
F,  an  indicating  lamp  G,  a  600-volt  push-button  switch 
K  and  a  relay  H-J,  operated  on  three  parallel  circuits 
which  contain  the  necessary  fuses  and  resistances. 
Upon  the  closing  of  the  knife  switch  F,  an  indication 
is  received  through  the  indicating  lamp  G,  as  to 
whether  or  not  there  is  power  on  the  600-volt  direct- 

Secfion  , 

Y  Iruulafw  T 


eooyacune 


/u5.iC-s 


I^<i 


Cantacivr'z^^ 


eOOV.D.C.Une 


t 
I 


4J  Milt  Line 


SnrMibeaiiirniiallafiin ' 


DIAGRAM  OF  CONNEKrTIONS  FOR  REMOTB-CONTROL. 
OPERATING  SWITCH 

current  lines  in  the  section  Z,  into  which  it  is  proposed 
to  tie.  Then  when  it  is  desired  to  tie  into  this  section 
Z,  the  push  button  switch  K  is  closed  energizing  the 
coil  H  of  the  switchboard  relay  which  closes  the  contact 
J,  completing  the  control  circuit  to  ground,  and  ener- 
gizes the  contactor-closing  coil  D,  thus  tying  the  two 
600-volt  systems  Y  and  Z  together. 

What  Happens  When  a  "Short"  Occurs 

If  a  short  should  occur  on  the  Richmond  600-volt 
system  Y,  an  excessive  flow  of  current  would  energize 
the  series  coil  A  of  the  switch  relay  and  open  the  con- 
trol circuit  contact  B,  which  would  allow  the  contac- 
tor C  to  drop  open,  separating  the  systems.  The  open- 
ing of  the  control  circuit  at  B  would  also  de-energize 
the  switchboard  relay  coil  H,  opening  its  contact  J  so 
that  the  systems  would  not  automatically  tie  themselves 
together  again  as  soon  as  the  contactor  C  opened  and 
interrupted  the  rush  of  current  through  the  series  re- 
lay coil  A  at  the  switch.  The  circuit  would  remain 
open  until  the  night  foreman  of  the  carhouse,  upon 
entering  the  station,  could  determine  where  the  trouble 
was  by  observing  the  indicating  light  and  trying  the 
push-button  switch  once  to  see  if  the  systems  again 
separated  after  being  closed.  If  they  again  separated 
the  emergency  lineman  would  be  called  as  usual  to 
clear  up  the  grounded  line. 

A  two-way  snap  switch  E  is  cut  into  the  positive 
side  of  the  control  line  to  provide  for  reversing  the 
control  '\n  case  it  is  ever  desired  during  emergencies  to 
provide  power  on  section  Y  and  at  the  same  time  feed 
into  section  Z. 

This  installation  has  been  in  service  for  about  six 
months,  has  proven  entirely  satisfactor)',  and  has  devel- 
oped no  failures  whatever.  The  only  maintenance  re- 
quired has  been  a  monthly  inspection  and  cleaning  of 
contacts.  It  has  yielded  a  saving  of  1412  per  month, 
and  the  longest  power  interruption  in  the  600-volt 
direct-current  service  to  this  district  since  the  instal- 
lation has  been  four  minutes,  although  we  have  had 
several  severe  interruptions  in  the  alternating-current 
!<ervice  to  the  substation  of  from  sixteen  to  fifty-seven 
minutes'  duration. 


Coal  Heaters  Electrically  Equipped  for 
Intermittent  Use  in  Spring  and  Fall 

THE  Sioux  City  Service  Company  is  installing  on 
each  of  its  cars  Peter  Smith  forced  ventilation  hot- 
air  heaters  equipped  with  four  electric  heating  coils. 
The  object  is  to  provide  this  ready  means  of  securing 
the  small  amount  of  heat  needed  only  for  an  hour  or 
two  at  a  time  during  the  fall  and  spring  months. 

The  electric  heater  coil  equipment  is  very  simply 
incorporated  into  the  coal  heating  system  by  installing 
four  500- watt  coils,  one  in  each  comer  of  the  outer  steel 
casing  of  the  stove,  between  the  outer  and  inner  casings. 
The  cold  air  taken  in  through  the  floor  of  the  car  is 
drawn  up  over  the  four  heater  coils  by  the  blower  and 
forced  down  through  the  inner  casing  into  the  distrib- 
uting duct  along  the  side  of  the  car. 

The  four  coils  are  permanently  mounted  in  a  vertical 
position  and  are  so  connected  electrically  that  current 
cannot  be  turned  on  through  them  until  after  the  blower 
switch  has  been  closed.  This  circuit  is  used  to  prevent 
any  possibility  of  burning  out  the  inner  casings  or  coils 
if  there  were  no  circulation  of  air.  During  the  winter 
months  when  the  coal  heat  is  required,  the  fuse  in  the 
circuit  of  the  four  heater  coils  is  removed  so  that  they 
cannot  be  used.  The  wiring  diagram  taking  care  of 
these  two  provisions  is  illustrated  in  an  accompanying 
drawing. 

It  is  claimed  that  this  auxiliary  electrical  equipment 
in  the  coal  heater  system  overcomes  an  objection  which 


DIAGRAM    OF    CONNECTIONS    FOR    COMBINATION     BL.BC- 
TRIC    AND    COAL.   CAR   HBATINQ    STSTBM 

some  railway  men  have  expressed,  that  it  made  the  can 
too  warm  at  times  in  the  fall  and  spring;  or  that  it  was 
necessary  to  build  a  fire  which  would  last  for  many  hours 
in  order  to  supply  heat  needed  for  perhaps  only  an  hour. 
The  additional  cost  of  the  system  with  the  four  elec- 
tric coils  incorporated  is  small 


Car  conductors  have  a  habit  of  leaning  against  the 
coin  box  supports.  The  backs  of  their  coats  wear  out 
at  the  point  of  contact  with  the  support.  New  coats 
coat  money  nowadays,  so  any  device  that  will  save  them 
from  wear  will  be  appreciated  by  trolleymen.  An 
inventive  genius  has  solved  the  problem.  A  reinforcing 
strap  of  leather,  leather  substitute  or  heavy  rubberized 
fabric  about  three  or  four  inches  wide  is  sewed  all  the 
way  across  the  lutck  of  the  coat  at  the  point  where  it 
rube  against  the  support. 
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Rehabilitating  an  Overhauling  Shop 

By  Utilizing  the  Space  Formerly  Occupied  by  Carpenter  and  Blacksmitli  Siiops,  the  New  York  State 
Railways,  Utica  Lines,  Was  Able  to  Increase  Their  Facilities  for  Over- 
hauling Equipment  and  Rebuilding  Cars 

By  H.   S.   sweet, 

Master    Mechanic   New   York   State    Railways,   Utica   Lines 


THE  Utica  Park  shops  of  the  New  York  State  Rail- 
ways take  care  of  the  car  equipment  necessary  for 
operating  the  Utica,  Rome  and  Mohawk  city  lines, 
as  well  as  an  interurban  line  which  runs  from  Rome  to 
Little  Falls.  The  growing  business  of  the  company  and 
facilities  required  for  carrying  out  a  car  rebuilding 
program  which  had  been  undertaken  by  the  company 
made  it  necessary  recently  to  obtain  increased  space,  as 
the  previous  arrangement  of  the  shops  so  limited  their 
capacity  that  this  additional  work  could  not  be  taken 
care  of  properly. 

The  principal  point  of  congestion  was  in  the  over- 
hauling shop.     With  the  old  layout  it  was  possible  to 


be  seen  that  at  the  side  of  the  carpenter  and  truck  shops, 
which  occupy  the  central  part  of  the  building,  were 
located  the  electrical  department  and  armature  room,  a 
mill  room,  a  blacksmith  shop,  a  machine  shop,  a  store 
room  and  the  main  office.  In  the  layout  as  rearranged 
the  armature  room  was  left  in  its  old  location,  but  the 
controller  and  resistance  work  formerly  taken  care  of 
at  a  bench  in  the  rear  of  the  armature  room  was  moved 
to  a  balcony  built  in  the  rear  of  the  room.  This  gave 
increased  space  of  approximately  17  ft.  x  15  ft.  A 
commutator  slotting  saw  of  General  Electric  make  was 
installed  in  the  armature  room  to  take  care  of  this  work 
which  was  previously  done  on  a  planer. 


AT  L^FT,  NEWLY  ARRANGED  CARPEiMTER  SHOP.     AT  RIGHT,  TRUCK  SHOP 


hoist  but  three  cars  at  a  time,  and  as  all  of  the  wheel 
and  armature  changes  for  both  the  city  and  interurban 
lines  were  taken  care  of  here,  this  overhauling  shop  was 
necessarily  very  greatly  overloaded.  During  the  winter 
months,  when  car  repairs  reached  their  maximum,  it 
was  almost  impossible  to  take  care  of  the  equipment. 

Slight  Changes  Almost  Double  Overhauling 
Capacity 

A  drawing  on  page  568  shows  the  layout  of  the 
shop,  both  before  and  after  the  changes  were  made. 
The  carpenter  shop,  which  was  formerly  located  in  the 
rear  of  the  truck  shop,  was  removed  to  an  adjacent  car- 
house  which  was  formerly  used  for  storage  purposes, 
and  an  annex,  45  ft.  long  x  12  ft.  wide,  was  built  at  the 
center  of  the  overhauling  shop  for  use  as  a  blacksmith 
shop.  This  was  the  only  additional  building  necessary 
and  the  location  of  the  blacksmith  shop  opposite  the 
truck  overhauling  section  provided  a  very  convenient 
location  for  carrying  on  the  work.  The  carpenter  shop 
was  located  close  by.  By  the.se  changes  the  capacity  for 
overhauling  was  practically  doubled. 

By  referring  to  the  former  layout  of  the  shop  it  will 


The  location  of  the  machine  shop  was  changed  from 
a  point  just  in  the  rear  of  the  store  room  to  the  space 
previously  occupied  as  a  mill  room.  All  of  the  machines 
except  a  wheel  press  and  boring  mill  were  removed  into 
this  space;  then,  by  rearranging  the  wheel  press  and 
boring  mill,  additional  room  was  provided  for  motor 
overhauling.  A  hoist  for  handling  the  work  conven- 
iently, and  a  number  of  benches  were  installed  in  what 
was  formerly  the  machine  shop. 

The  space  previously  used  as  a  blacksmith  shop  was 
fitted  up  as  a  welding  room  and  an  acetlyene  generator 
was  installed  just  outside  this  room.  This  location  right 
back  of  the  space  used  for  motor  overhauling  and 
adjacent  to  the  truck  overhauling  part  of  the  shop  was 
chosen  as  being  most  convenient. 

In  the  rear  of  the  truck  shop  where  the  carpenter 
shop  was  formerly  located,  car  hoists  were  installed  for 
use  in  overhauling.  Cranes  were  set  up  in  front  of 
these  in  such  a  location  that  they  would  swing  from 
each  side  to  do  the  work  necessary  in  overhauling  the 
trucks.  Onfe  of  three  hoists  which  was  formerly  used 
for  wheels  and  armature  work  was  also  made  available 
for  overhauling  by  the  equipping  of  two  carhouses  with 
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the  facilities  necessary  to  enable  them  to  change  their 
own  wheels  and  armatures.  This  diminished  the  work 
of  this  class  which  it  was  necessary  to  take  care  of  at 
the  Utica  Park  shops. 

In  the  previous  arrangement  the  hoists  used  for  the 
wheel  and  armature  work  were  on  travelers  running  on 
beams  hung  below  the  trolley  wire.  This  arrangement 
was  very  unsatisfactory  as  it  necessitated  the  pulling 
off  of  trolleys  whenever  cars  were  moved  around  the 
truck  shop.  This  location  also  resulted  in  many  minor 
accidents.  In  the  rearrangement  the  hoists  were  raised 
so  as  to  run  on  beams  above  the  trolley  wire  which  was 
arranged  with  narrow  gaps  so  that  the  trolley  wheels 
could  run  over  without  making  it  necessary  to  remove 
the  trolley  from  the  wire.  This  gap  allowed  a  thin  iron 
plate  from  which  the  hoist  hangs  to  be  installed. 

As  will  be  seen  from  the  revised  layout  the  truck  and 
motor  overhauling  is  done  now  in  the  center  of  the 
shop,  the  car  hoists  used  in  this  work  are  located  in  the 
rear  formerly  occupied  by  the  carpenter  shop  and  the 


31'  X    lis 


V .  ii' 


im\-W--^'m%rn^^.r"  Tn^'^ir  f\ 


•OfflU 

a'tis' 


~1|?  ■'4-rotff; 

Former        Layout 


XBUWlXSHrTH  5M0P 
/?'x  45' 


TRut«'      SHOP 


-nrogiT 


FOIt     RiJNNINO    oREPAIKS 
IT 


-mr 


m 


IRC  Rnl  WHEEL   Rn 


iLii^l 


=? 


ovtmiAUL   ; 
ir,  40' . 


U\  M\in 


:IIHAUL     X  o  rOK 


orme, 
a',  IS' 


3?^ 

imir 


^"SX^yAriUMHt    SHOP 


?4 


T«ijai^H«w»tiwgir 


irTS 


CaiMlrri-^- 
AKMATUK     ROOM 


tilt  J 


Pr«»«n1"       Lftyou* 


Confrplkrs 


PRBSBNT  AND  FORMER  LAYOUTS  OF  UTICA  PARK  OVBR- 

HAULJNO  SHOPS.  NEW  YORK  STATE  RAILWAYS 
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front  part  of  the  shop  is  used  for  running  repairs.  By 
having  the  truck  and  motor  overhauling  done  in  the 
center  of  the  shop,  the  necessity  for  turning  cars  when 
but  one  end  requires  raising  is  avoided  and  as  the  over- 
hauling tracks  run  entirely  through  the  shop  the  work 
can  be  arranged  so  as  to  be  carried  out  without  inter- 
ference. 

Two  additional  illustrations  show  views  of  the  truck 
shop  and  carpenter  shfip  so  rearranged.  The  carpenter 
shop  and  mill  room  are  now  located  in  front  of  the  paint 
shop  which  takes  up  a  space  of  195  ft.  in  the  rear  of  a 
500-ft.  carhouse.  In  this  rearrangement,  all  that  was 
necessary  was  to  put  up  a  partition  near  the  end  of  the 
carhouse,  lay  floors  and  install  heating  and  lighting  flx- 
turv-  The  paint  shop,  which  has  a  capacity  of  ten  cars, 
was  not  enlarged  as  it  was  considered  ample  to  handle 
the  present  work. 

The  shop  changes  and  additions  have  enabled  the 
company  to  carry  out  its  extensive  motor  and  truck 
overhauling  program  which  would  have  been  impossible 
under  the  old  arrangement,  and  this  thorough  overhaul- 
ing of  the  electric  equipment  has  proved  of  great  value 
during  the  severe  winter  months  through  which  the 
company  has  Jast  passed.  The  shop  changes  and  addi- 
tions described  were  carried  out  under  the  writer's 
supervision  together  with  advice  and  help  from  J.  F. 
UfTert,  superintendent  of  equipment  of  the  New  York 
State  Railways. 


Old  Tie  Rods  Made  Over  Practically 
Without  Waste 

TIE  RODS  saved  from  old  track  have  accumulated 
rapidly  in  the  yards  of  the  United  Railroads  of 
San  Francisco  and  an  effort  was  made  to  find  the  best 
plan  for  making  them  again  fit  for  service.  As  piled 
up  in  the  storage  many  of  the  rods  were  badly  bent,  and 
practically  all  of  them  were  deeply  pitted  by  rust  or 
electrolysis.  The  threaded  ends  were  unfit  for  further 
use.  A  glance  at  the  pile  strongly  suggested  the  scrap 
heap.  The  rods  are  being  made  over,  however,  so  that 
they  will  serve  their  purpose  practically  as  well  as 
when  new. 

The  first  operation  is  to  cut  off  the  threaded  ends, 
making  one  of  these  cuts  an  angular  or  scarf  cut  so 
that  the  end  has  only  to  be  heated  to  be  ready  for  weld- 
ing. The  rods  are  then  straightened  and  piled  up  beside 
a  preheating  furnace.  After  preheating  they  are  passed 
into  an  adjacent  furnace  where  they  are  brought  up  to 
welding  heat.  Beside  this  furnace  stands  a  power  ham- 
mer into  which  special  dies  for  welding  rods  can  be 
fitted.  The  actual  welding  is  done  so  quickly  that  a 
blacksmith  and  one  helper  handle  the  rods  through  the 
two  furnaces  and  complete  the  weld  at  an  average  rate 
of  one  rod  per  minute.  In  fact,  this  rate  can  be  main- 
tained throughout  the  working  day.  After  thus  being 
extended  to  suitable  length,  the  rods  are  re-threaded 
and  fitted  with  new  nuts.  In  this  condition  they  are  as 
easily  handled  and  are  thought  to  have  almost  the  same 
life  as  new  rods.    , 


Reinforced  Concrete  in  Railway  Work 

IN  THE  Bulletin  of  the  International  Railway  Associa- 
tion, Vol.  1,  p.  207,  is  an  elaborate  "note"  on  the  use 
of  reinforced  concrete  in  England  for  railway  work 
other  than  bridges  and  buildings,  by  L.  Weisenbruch, 
chief  engineer  and  administration  manager  in  charge  of 
railway  signaling  of  the  Belgian  State  Railways.  In 
view  of  the  comprehensive  plans  for  electrification  of 
the  railway  lines  of , Belgium,  this  paper  is  of  unusual 
interest.  The  author  covers  the  use  of  concrete  for 
signal  masts  and  telegraph  poles,  posts  and  ties. 

He  concludes  that  owing  to  the  increasing  scarcity  of 
wood,  and  the  present  high  prices  of  wood  and  steel, 
reinforced  concrete  can  be  economically  applied  at  once 
on  railways  for  signal  masts  and  telegraph  poles,  fenc- 
ing, supports  for  pulleys,  etc.,  and  ties  for  sidings  and 
inspection  pits. 

Among  suggestions  regarding  concrete  ties  he  says 
that  the  best  fastenings  for  securing  the  rails  to  the 
concrete  ties  are  bolts  going  right  through  the  latter. 
It  seems  advisable  to  interpose  between  the  rails  and  the 
ties,  in  addition  to  a  layer  of  bituminized  card,  a  sole 
plate  made  of  compressed  maple  1  in.  thick.  The  length 
of  the  tie  should  be  as  nearly  as  possible  that  of  a 
wooden  tie.  It  must  be  packed  firmly  under  about  86 
in.  at  each  end,  leaving  in  the  middle  an  unpacked  space 
of  about  24  in.  to  prevent  the  formation  of  cracks.  Hol- 
low ties  have,  besides  the  advantage  of  lightness,  that  of 
having  a  large  seat  for  a  given  weight 


All  track  joints  are  being  double  bonded  by  the 
Birmingham  Railway,  Light  &  Power  Company  as  a 
means  of  making  doubly  certain  of  the  continuity  of  the 
track  return  circuit.  A  4-0  pressed  terminal  bond  is 
placed  under  the  fishplate  and  an  EIrico  bond  on  the 
head  of  the  rail. 
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Track  Construction 
From  the  Paving  Maintenance  Standpoint 

The  Birmingham  Railway  Has  Tried  a  Number  of  Types  of  Track 
Construction  in  an  Effort  to  Reduce  the  Surface  Maintenance  Ex- 
pense— Its  Experiences  Are  Related  in  the  Following  Paragraphs 


THE  maintenance-of-way  engineer's  work  on  a 
street  railway  property  is  devoted  in  no  small  part 
to  the  problem  of  devising  a  type  of  track  and 
paving  which  will  minimize  the  expenditures  necessary 
for  the  surface  maintenance.  Along  this  line  of  en- 
deavor, L.  L.  Newman,  vice-president  and  chief  engineer 
Birmingham  (Ala.)  Railway,  Light  &  Power  Company, 
has  experimented  with  a  variety  of  types  of  construc- 
tion and  thus  obtained  valuable  information  as  to  the 
merits  and  weaknesses  likely  to  be  found. 

The  most  satisfactory  service  in  Birmingham  has 
probably  been  obtained  with  a  rigid  concrete  substruc- 
ture and  a  vitrified  brick  paving,  wherein  the  paving 
between  rails  is  so  crowned  that  the  bricks  adjacent 


to  the  rails  fit  in  underneath  the  heads  of  the  T-rails, 
avoiding  the  use  of  any  nose  blocks.  This  construction 
is  shown  in  an  accompanying  drawing.  The  substruc- 
ture is  made  with  1-3-6  slag  concrete  which  is  carried 
from  a  distance  of  6  in.  below  the  wood  ties  up  over 
the  base  of  the  rails  to  the  paving  level,  less  1  in.  A 
form  board  of  the  proper  contour  is  used  to  smooth  off 
the  concrete  between  the  rails  and  to  provide  the  proper 
foundation  contour  for  the  brick  surface.  The  bricks 
are  laid  on  a  1-in.  cushion  of  sand  and  the  space  be- 
tween bricks  and  that  along  the  rails  is  grouted  in. 
The  level  of  the  paving  is  brought  up  even  with  the  rail 
heads  on  the  outside. 

It  has  been  found  that  this  manner  of  paving  to  form 


TYPICP  OF  TR.\CK  CONSTRUCTION  USED  IN  BIRMINGHAM 


No.  1 — One  row  of  bricks  adjacent  to  each  rail  Is  laid  crosswise 
while  those  between  are  laid   longitudinally. 

No.  2 — -All  bricks  between  rails  are  here  laid  longitudinally. 
The  rows  can  be  carried  around  the  curves  In  the  same  manner 
without    complication. 

No.  S — Earlier  concrete  paving  showing  deterioration  at  the 
formed    flangeway    and    at    the    expansion    Joints;    also    note    the 


groove  worn  in   at   the  Joint  between  company  and  city   paving. 

No.  4 — Concrete  crowned  underneath  the  rail  head.  Some  de- 
flections In  the  flangeway  can  be  seen  and  also  the  noticeable 
Joint  between  city  and  company  paving. 

No.  5 — Monolithic  construction  without  expansion  Joints  and 
poured  only  between  the  outside  rails,  leaving  the  18-ln.  outsldft 
for  simultaneous  pouring  with  city  paving  to  avoid  bad  Joints. 
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the  flangeways  has  resulted  in  a  much  slower  deteriora- 
tion of  the  brick  adjacent  to  the  rails  than  was  experi- 
enced with  special  nose  blocks  (other  than  Belgian  blocks 
which  are  considered  too  expensive  in  this  locality) 
which  chip  off  badly.  It  will  be  noted  that  the  substruc- 
ture of  this  track  is  a  monolithic  slab  of  concrete,  poured 
complete  in  one  operation. 

Two  or  three  plans  of  laying  the  bricks  in  the  above 
construction  have  been  tried.  The  majority  were  laid 
with  the  length  of  the  bricks  across  the  track  and  stag- 
gered in  the  usual  manner.  On  another  stretch  the  row 
of  bricks  adjacent  to  the  rails  was  laid  crosswise  of 
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SECTION  THROUGH  CONCRETE  TRACK  WITH  BRICK  SUR- 
FACE WHICH  HAS  GIVEN  EXCELLENT  SERVICE 
IN  BIRMINGHAM 

the  track,  while  the  bricks  between  were  laid  longi- 
tudinally. On  still  another  stretch,  all  of  the  bricks 
were  laid  longitudinally  between  rails.  The  latter  two 
plans  have  the  advantage  that  the  bricks  can  be  laid 
much  faster  and  with  much  less  labor,  since  they  do 
not  have  to  be  broken  except  at  the  starting  point.  The 
pavers  can  continue  the  brick  right  along  on  straight- 
away and  on  curves  without  any  fitting.  It  was  thought 
that  with  the  bricks  laid  longitudinally,  that  is,  parallel 
with  the  directions  of  travel,  grooves  would  be  likely  to 
develop  between  rows,  but  this  has  not  occurred  after 
two  years'  use.  These  latter  two  schemes  of  laying  the 
bricks  are  shown  in  two  accompanying  photographs. 

Experience  with  Concrete  Paving 

A  number  of  different  construction  plans  have  been 
followed  in  Birmingham  looking  toward  the  develop- 
ment of  a  concrete  substructure  and  paving  which  would 
give  a  satisfactory  service,  but  while  considerable  im- 
provement has  been  realized,  a  structure  has  not  yet 
been  produced  which  has  overcome  the  tendency  to 
crack.  In  the  later  construction  work  of  this  type  of 
track  and  paving  construction,  the  substructure  con- 
crete and  the  paving  slab  have  been  poured  practically 
at  the  same  time  as  a  means  of  securing  a  monolithic 
construction.  This  avoids  the  seam  between  layers 
where  the  paving  slab  is  poured  separately  after  the 
dubstrurture  has  hardened.  The  two-slab  construction 
has  shown  a  greater  tendency  to  crack  and  it  seems  to 
be  more  noisy.  The  monolithic  construction,  on  the 
other  hand,  tends  to  expand  and  contract  as  a  unit,  and 
there  seems  to  be  less  likelihood  of  trouble  from  the 
seasonal  temperature  changes. 

This  monolithic  type  of  construction,  which  is  illus- 
trated in  an  accompanying  drawing,  is  poured  in  the 
following  manner:  The  excavation  is  made  to  a  depth 
of  6  in.  below  the  tics,  which  for  a  7-in.  rail  means 
a  depth  of  19  in.  The  ties  are  then  laid  and  the  rails 
■piked  to  them  to  gage.  The  structure  in  then  brought 
to  grade  and  alignment  by  using  double  wedges  made 
from  4-in.  x  6-in.  recUngular  block*  sawed  in  two  diag- 
onally. These  wedges  are  18  in.  long  and  are  placed 
directly  on  the  ground  if  this  is  hard,  otherwise  on 
boards.    The  concrete  mixer  is  then  put  onto  this  track 


and  arranged  to  pour  behind  itself.  It  is  first  moved 
forward  a  distance  of  from  50  to  100  ft.  and  a  course 
of  1-3-6  mix  poured  up  to  well  over  the  base  of  the  rail. 
The  mixer  is  then  moved  back  and  the  l-2;4  paving  mix 
poured  up  to  the  surface  level.  This  makes  the  pour- 
ing of  the  two  courses  not  over  an  hour  apart,  so  that 
the  entire  structure  sets  as  a  monolith.  Where  the 
pouring  is  stopped  at  the  end  of  a  day,  the  concrete  is 
permitted  to  run  off  in  a  natural  taper.  The  next  day 
the  new  mix  is  poured  in  over  the  taper,  forming  a  kind 
of  beveled  joint,  the  presence  of  which  cannot  be  de- 
tected in  the  finished  work. 

When  girder  groove  rail  is  used  the  level  of  the  paving 
slab  is  brought  up  even  with  the  rail  top  on  both  sides. 
With  T-rail,  however,  the  paving  surface  is  crowned 
down  to  below  the  rail  head,  rather  than  to  form  a 
flangeway  in  the  concrete  adjacent  to  the  rails.  Formed 
flangeways  were  used  on  some  of  the  earlier  concrete 
paving,  but  it  was  found  that  it  chipped  off  very  badly 
and  gave  an  unsightly  appearance  after  being  subjected 
to  traffic  for  a  time. 

The  crowning  of  the  concrete  between  rails  down  to 
below  the  head  has  not  been  altogether  satisfactory, 
either,  though  an  improvement.  Under  the  punishment 
of  truck  and  wagon  wheels,  the  concrete  along  the 
flangeway  has  been  found  to  break  down  to  a  certain 
extent,  probably  due  to  imperfections  in  getting  the  mix 
thoroughly  tamped  in  under  the  head  of  the  rail  and 
against  the  web.  This  breaking  down  can  be  .seen  in  an 
accompanying  photograph  which  also  shows  another  ob- 
jectionable feature  of  concrete  paving  which  has  been 
eliminated  in  the  most  recent  construction  of  the  Bir- 
mingham company,  namely,  the  seam  or  joint  between 
the  paving  built  by  the  railway  company  and  that  built 
by  the  city.  In  this  latest  construction,  which  is  also 
illustrated  herewith,  the  street  railway  company  poured 
its  paving  slab  only  in  the  area  between  the  outside 
rails  of  the  two  tracks.  Paving  of  the  18-in.  strip  which 
the  company  is  compelled  to  install  outside  of  the  rails 
was  deferred  until  such  time  as  it  could  be  poured 
simultaneously  with  the  city's  paving,  thus  eliminating 
the  joint.  The  picture  shows  the  company's  paving 
prior  to  the  installation  of  the  city's  portion  outsi&e  the 
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rails.  The  street  was  left  in  this  condition  ftir  about  a 
year,  and  while  the  outer  rail  had  no  lateral  support 
on  one  side,  the  concrete  inside  the  rail  did  not  seem 
to  be  deteriorated  under  traffic,  as  a  result. 

The  city  has  always  forced  the  company,  previous 
to  the  time  of  this  last  construction,  to  build  its  18  in. 
of  pavement  outside  the  rails  in  advance  of  the  city's 
work.  This  has  invariably  resulted  in  the  wearing  of  a 
bad  groove  at  the  joint,  and  so  the  city's  engineers  have 
finally  been  prevailed  upon  to  permit  the  pouring  of  the 
entire  area  ouUide  the  rails  at  one  time,  thus  avoiding 
the  joint  altogether. 
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On  the  first  installations  of  concrete  track  and  paving 
construction,  where  there  was  a  seam  between  the  sub- 
structure and  paving  slabs,  an  expansion  joint  was  put 
in  every  16  ft.  Despite  this  precaution,  cross  cracks 
developed  and  the  expansion  joints  wore  low  and  made 
unpleasant,  regularly  spaced  bumps  in  the  paving.  On 
subsequent  pieces  of  construction  the  expansion  joints 
were  put  in  33  ft.  apart,  then  50  ft.,  then  100  ft.,  and 
finally  eliminated  altogether.  On  some  of  the  mono- 
lithic types  of  construction  built  without  any  expansion 
joints,  and  which  have  now  been  down  for  two  years  and 
over,  no  defects  have  developed  which  could  be  attrib- 
uted to  their  absence.  About  two  miles  of  this  type  of 
construction  is  in  use. 


The  cross  cracks  continue  to  make  their  appearance 
after  the  track  has  been  in  use  a  comparatively  short 
time,  despite  all  efforts  to  overcome  this  defect.  They 
often  develop  into  bad  holes  under  heavy  traffic  and 
require  patching.  Regardless  of  the  distance  between 
expansion  joints,  in  the  earlier  constructions,  one  or 
two  cracks  would  develop  between  joints  in  almost  every 
section.  Ir  the  latest  type  with  the  expansion  joints 
eliminated,  the  cracks  have  also  developed,  in  some 
places,  with  a  noticeable  regularity.  However,  these 
cracks  are  often  very  small  and  do  not  wear  to  any 
extent  for  long 'periods  of  service,  so  that  the  mainte- 
nance expense  is  fairly  low  and  the  life  of  the  paving 
quite  long. 


Repairs  to  Car  Seats  and  Curtains 

A  Summary  of  the  Work  Being  Done  and  the  Apparatus  Used  by  Several  Electric  Railways 
in  the  Maintenance  of  These  Simple  but  Important  Furnishings 


THE  CURTAIN  REPAIR  DEPARTMENT  IS  A  BUST  PLACE 


SPEED,  safety  and  comfort  are  looked  upon  as  the 
three  chief  fundamentals  in  electric  railway  trans- 
portation and  the  repair  of  seats  and  curtains 
forms  a  considerable  part  of  the  work  necessary  to 
keep  cars  in  attractive  and  comfortable  condition  for 
the  traveling  public.  The  following  summary  of  the 
maintenance  practice  of  several  electric  railways  has 
been  arranged  in  order  to  give  those  interested  as  much 
information  as  possible  regarding  their  several  prac- 
tices in  this  work. 

The  practice  followed  by  the  Detroit  United  Rail- 
way in  connection  with  the  maintenance  of  cane  or 
rattan-covered  seats  is  to  shellac  and  varnish  with  two 
coats  all  new  seats  before  placing  them  in  service.  The 
shellac  is  put  on  with  a  brush  while  the  varnish  is 
sprayed  on.  After  the  cane  becomes  dirty  from  use 
the  seats  are  scrubbed  with  soap  and  water  and  then 
cleaned  or  bleached  with  a  so'ution  of  oxalic  acid  which 
removes  the  varnish  and  dirt  with  it. 

This  solution  of  oxalic  acid  is  made  by  dissolving 
1  lb.  of  crystals  in  5  gal.  of  water.  Both  are  placed 
in  a  5-gai.  crock  and  boiled  by  means  of  an  electric 
heater  dropped  into  the  crock,  until  all  crystals  have 
gone  into  solution.    After  the  solution  has  been  painted 


on  a  seat  and  allowed  to  remain  for  about  one-half  hour 
the  rattan  is  wiped  dry  with  rags  and  the  seat  is 
painted  with  a  coat  of  straw-colored  cane  enamel. 

About  once  a  year  thereafter  the  cushions  are  washed 
with  linseed-oil  soap  and  water  and  if  the  enamel  is 
in  bad  shape  the  cushions  are  painted  with  a  new  coat 
of  enamel.  Before  the  re-enameling,  any  small  holes 
are  repaired  by  weaving  in  new  cane.  In  washing 
the  seats,  a  stiff  hair  brush  is  used. 

Plush  Seat  Renewal 

Plush-covered  seats  used  by  the  Detroit  United  Rail- 
way in  interurban  service  are  cleaned  with  vacuum 
cleaners  frequently  by  the  regular  car  cleaners.  About 
once  a  year,  when  the  car  is  shopped  for  painting,  the 
seats  are  renewed,  if  not  in  bad  shape,  simply  by  clean- 
ing with  gasoline.  If  the  plush  is  faded,  use  is  made 
of  the  Wilson  Paint  Company's  cleaning  and  renovat- 
ing preparations.  One  of  these  preparations  draws  the 
color  slightly  and  the  other  fixes  it.  These  solutions  can 
be  used,  of  course,  only  on  solid-colored  seats.  If  the 
plush  is  worn,  new  sections  are  put  on  if  the  seats  are 
sectionalized,  otherwise  a  whole  new  cover  is  necessary. 
This  is  done  by  hand  work  and  three  upholsterers  are 
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able  to  do  all  of  the  rattan  and  plush  seat  repair  work 
for  the  entire  system.  The  painting  and  cleaning  of  the 
rattan  seats  requires  practically  the  entire  time  of  two 
painters. 

Hugh  Savage,  general  foreman  of  the  Detroit  United 
Railway  shops,  states  that  the  renewal  or  reclamation 
of  the  pantasote  curtains  used  entirely  by  the  company 
has  been  very  unsatisfactory.  He  has  had  them  washed 
with  soap  and  water  and  cleaned  with  gasoline,  and  has 
tried  various  other  methods  but  has  found  none  of  them 
of  much  avail  in  renewing  the  faded  fabric.  Water  and 
dust  stains  can  be  washed  out,  but  if  the  colors  have 
run  or  the  curtain  is  faded,  practically  nothing  can 
be  done.  Some  curtains  were  sent  to  a  Detroit  shade- 
cleaning  company  as  an  experiment,  but  the  curtains 
came  back  stiff  and  not  clean,  and  the  job  was  consid- 
ered generally  unsatisfactory.  The  practice  of  wash- 
ing the  curtains  with  soap  and  water  about  once  a  year 
is  now  followed.  As  they 
become  faded  they  are 
taken  off  and  the  rolls  and 
ends  are  changed.  By  this 
means  a  life  of  seven  or 
eight  years  is  secured. 

A  hand  press  which 
makes  the  work  of  putting 
on  new  rattan  covers  on 
car  seats  a  much  easier 
task  and  a  better  job,  has 
been  devised  by  William  H. 
Sanders,  employed  in  the 
carpenter  shop  of  the  New- 
port News  &  Hampton  Rail- 
way Company.  This  press 
consists  of  a  24-in.  x  40- 
in.  frame  into  which  the 
rattan   and    then   the   seat 

cushion  are  placed,  and  above  which  are  two  yokes 
providing  a  clearance  of  about  12  in.  Five  l-in. 
jackscrews,  two  at  the  front  side  of  the  frame,  two 
on  the  top  and  one  at  the  end,  are  then  screwed  down 
against  4-in.  x  4-in.  timbers  plared  on  the  top,  end 
and  side  of  the  cushion  which  lies  in  the  frame,  bottom 
side  up.  As  these  three  .screws  are  tightened,  the  rattan 
is  puUed  tight  and  finally  is  tacked  over  the  bottom  of 
the  cushion  frame.  With  the  help  of  this  hand  press  a 
seat  can  be  covered  easily  by  one  man  in  forty-five 
minutes  or  less,  it  is  done  without  injuring  the  hands 
and  the  rattan  is  evenly  and  securely  fastened. 

In  the  two  accompanying  photographs  the  seat  cushion 
is  wrongly  shown  with  the  cane  side  up.  In  actually 
using  the  press,  the  cushion  is  put  in  bottom  side  up 
and  forced  down  against  the  rattan  sheet. 

Chicago  Elevated  and  North  Shore  Line  Practices 

In  cleaning  and  reclaiming  rattan -covered  seats  the 
Chicago  Elevated  Railways  arc  making  use  of  one 
of  the  Wilson  Paint  Company's  rotary  brush  scrubbing 
machines  and  the  bleacher  or  varnish  remover  solution 
which  that  company  supplies  for  this  purpose.  Water 
and  a  small  amount  of  the  bleaching  liquid  are  forced 
through  the  brush  from  the  inside  of  the  cylinder. 
This  process  has  proved  very  effective  in  removing  the 
dirt.  If  the  cane  is  blackened,  a  coat  of  Wilson  cane 
enamel  or  varnish  is  painted  over  the  cushion.  This 
process  brings  out  the  natural  cane  color  and  makes  a 
very  satisfactory  job. 


SBAT  SCRUBBINQ  MACHINE 


The  above  practice  is  used  only  when  the  cars  are 
shopped  for  painting,  the  ordinary  cleaning  being  done 
simply  with  soap  and  water. 

For  cleaning  the  plush  seats  used  mostly  on  the 
Chicago,  North  Shore  &  Milwaukee  Railroad,  just  soap 
and  water  and  a  drying  process  have  been  used  thus 
far.  In  speaking  of  this,  H.  A.  Johnson,  superintendent 
of  equipment,  said  that  it  would  probably  be  necessary 
soon  to  make  use  of  a  good  dye  to  restore  the  color 
on  some  of  the  most  faded  cushions. 

Like  the  Detroit  United  Railway,  the  Chicago  Ele- 
vated lines  and  North  Shore  line  have  not  found  any 
satisfactory  means  of  reclaiming  the  fabric  on  one  side 
of  the  pantasote  curtains.  For  this  reason  all  curtains 
purchased  during  the  last  year  or  two  have  been  speci- 
fied to  have  the  pantasote  on  both  sides. 

At  the  South  Side  shops  of  the  Chicago  Surface 
lines,  whenever  a  car  is  shopped  for  a  complete  over- 
hauling, the  seats  are  put 
through  a  cleaning  and  re- 
newal process.  They  are 
first  taken  to  a  cleaning 
tank  and  there  thoroughly 
scrubbed  by  hand  with  a 
special  bristle  scrub  brush, 
making  use  of  a  soap-and- 
water  solution  to  which 
has  been  added  a  prepara- 
tion of  much  the  same 
character  as  "Gold  Dust"  or 
"Dutch  Cleanser."  This 
scrubbing  is  continued  un- 
til all  dirt  is  removed,  no 
bleacher  being  used.  The 
cushions  are  then  rinsed 
off,  dried  and  given  a  coat 
of  varnish.  No  enamel  is 
used  on  the  seats  at  all.  When  they  are  new,  they  are 
given  two  coats  of  half  body  and  half  finish  varnish. 

In  connection  with  car  curtain  maintenance,  the 
experience  of  the  Chicago  Surface  lines  has  been  much 
like  that  of  the  Detroit  United  Railway.  Nothing  has 
been  found  which  is  effective  in  brightening  the  fabric 
on  pantasote  curtains  when  it  becomes  faded.  The 
Chicago  company  cleans  the  curtains  by  thoroughly 
washing  them  with  a  brush  and  soap  and  water,  and 
the  panta.sote  side  is  coated  with  pantasote  glaze  which 
renews  its  finish.  After  four  or  five  years'  service,  the 
curtain  is  reversed  on  the  roller,  bringing  the  unfaded 
top  into  the  exposed  lower  position  and  thus  improv- 
ing the  appearance. 

No  Varnish  or  Enamfx  Used 

The  practice  followed  at  the  West  Side  shops  of  the 
Chicago  Surface  lines  is  simple  and  yet  the  results 
obtained  seem  to  be  very  effective.  The  seat  cushions 
and  backs  are  merely  washed  with  a  rather  strong 
.solution  of  laundry  soap  and  water,  making  use  of  a 
rather  stiff  brush  and  sponging  the  soap  off  and  rinsing 
the  cushions  thoroughly,  though  drying  promptly  so 
that  the  canvas  backing  does  not  get  wet.  No  oxalic 
acid  or  other  bleaching  fluid  is  made  use  of.  One  point 
in  which  the  seat  maintenance  practice  of  these  shops 
differs  from  that  of  moet  roads  is  that  a  great  majority 
of  the  seats  have  never  been  varnished  or  enameled  at 
all,  not  even  when  the  seats  were  first  put  into  use, 
except  for  what  little  varnishing  may  have  been  put 
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on  by  the  manufacturer.  Dependence  is  placed  simply 
on  the  natural  luster  of  the  cane.  Some  of  the  newer 
rattan  which  is  coming  through  from  the  manufacturer 
recently  seems  to  be  drier,  softer  and  whiter  than  the 
rattan  received  on  seats  heretofore.  On  this  a  coat  of 
rattan  varnish  is  sometimes  put  to  protect  the  surface, 
but  after  this  first  coat  no  further  varnishing  is  done 
after  the  periodical  cleaning  process. 

In  cleaning  the  curtains,  use  is  made  of  soap  and 
water  only,  on  both  sides.  Sometimes  a  little  neatsfoot 
oil  is  used  on  the  pantasote  side  to  remove  any  stain 
and  soften  the  material.  No  satisfactory  process  of 
brightening  the  fabric  after  it  has  become  faded  has 
been  found. 

In  Brooklyn  the  work  necessary  for  keeping  seats 
and  curtains  in  repair  is  centralized  at  two  of  the 
principal  shops.  All  curtain  repairs  are  taken  care  of 
in  the  curtain   department  of  the  39th   Street   repair 


leather  articles  which  are  used  on  the  railway  system, 
such  as  money  bags,  mail  bags,  hand  bags,  fire  extin- 
guisher straps,  hand  straps,  canvas  aprons  for  snow 
sweepers  and  the  like.  The  work  of  manufacture  and 
repair  of  curtains  done  in  this  department  has  been 
so  successful  that  the  company  no  longer  buys  complete 
curtains  except  where  they  form  an  integral  part  of  a 
bid  for  new  cars.  In  addition  to  the  repairs  necessary 
to  the  damaged  parts  of  the  curtains  a  systematic 
cleaning  and  painting  is  also  carried  on.  Previously 
it  was  the  custom  to  use  two  coats  of  paint  to  secure 
a  glossy  finish  but  it  has  been  found  possible  now  to 
obtain  the  same  result  with  one  coat  by  adding  a  thin 
solution  of  Japan  drier.  The  freshly  painted  curtains 
are  hung  on  rollers  and  are  permitted  to  dry  for  ten 
hours.  An  important  feature  in  connection  with  this 
curtain  department  is  the  scrap  collecting  and  handling. 
All  inspection  and  maintenance  shops  are  required  to 


RATTAN   SEAT  COVER  PRESS.   SHOWING   THE   FIVE 
JACK  SCREWS 

shop  and  seat  maintenance  is  done  at  the  Eastern  Divi- 
sion elevated  shop.  Modifications  and  improvements 
have  been  made  in  the  older  type  of  seats  to  overcome 
minor  difficulties  and  troubles  in  operation.  A  particu- 
lar source  of  trouble  was  that  nails  would  gradually 
work  their  way  up  and  eventually  penetrate  the  rattan 
and  project  so  as  to  tear  the  clothing  of  passengers. 
Another  source  of  annoyance  was  the  breakage  of  the 
steel  springs.  To  overcome  these  difficulties  strips  are 
riveted  to  the  spiral  .springs  and  are  carried  only  to 
within  one-half  inch  to  one  inch  of  the  side  frame.  The 
edges  of  these  strips  are  bent  back  by  a  special  machine 
so  that  there  is  no  possibility  of  the  sharp  edges  cut- 
ting through  the  seating.  A  strip  of  canvas  is  riveted 
over  each  spring  steel  strip  and  this  canvas  is  glued 
to  the  framework  and  carried  around  and  nailed  to  the 
bottom  of  each  side  piece.  The  locating  of  the  nails 
in  the  bottom  of  the  framework  prevents  their  work- 
ing out  and  doing  damage.  When  the  seat  is  ready 
for  its  covering  of  rattan  it  is  placed  in  a  press  with 
a  bed  of  proper  size.  One  end  and  one  side  of  this 
bed  frame  are  adjustable  and  are  operated  by 
means  of  a  pair  of  .screws.  The  seat  covered  with  loose 
rattan  is  placed  upside  down  in  the  bed  and  the  screws 
are  applied  while  the  seat  springs  are  compressed  from 
above  by  hinged  levers,  which  press  against  a  cross-bar 
placed  over  the  seat  slats.  The  entire  seat  is  thus  placed 
under  compression  which  permits  the  rattan  to  be 
properly  tightened  for  nailing. 

The  curtain  department  not  only  takes  care  of  the 
repairs  to  car  curtains  but  also  makes  other  canvas  and 


rattan    COVER    STRETCHED    TIGHTLY    OVER    THE 
SEAT  IN  THE  PRESS 

send  all  discarded  curtain  material  or  damaged  curtains, 
no  matter  what  their  condition  may  be,  to  this  shop. 
In  this  way  it  is  possible  to  reclaim  many  springs, 
rollers,  screws,  pieces   of  curtain  cloth,   etc. 

The  Auburn  &  Syracuse  Electric  Railroad  cleans  its 
curtains  thoroughly  and  washes  all  water  stains  out  with 
soap  and  water.  The  curtains  are  then  drawn  through 
a  vat  containing  12J  lb.  of  paint  of  any  color  desired 
in  oil,  I  gal.  of  turpentine,  1  pint  of  Japan  drier,  1 
lb.  drop  black  in  oil  and  i  gal.  of  raw  linseed  oil.  After 
the  curtains  are  thoroughly  saturated  they  are  allowed 
to  drain  for  about  two  minutes  and  are  then  laid  over  a 
bench  and  brushed  thoroughly  while  the  fabric  is  still 
wet.  This  operation  raises  the  nap  of  the  cloth  and 
prevents  the  linseed  oil  from  leaving  the  cloth  stiff. 
After  brushing,  the  curtain  is  hung  up  with  the  roller 
end  down  for  stretching  and  is  allowed  to  dry  for 
twenty-four  hours.  The  cost  of  this  process  is  about 
18  cents  per  curtain.  Curtains  made  up  of  leather  on 
one  side  and  fabric  on  the  other  are  not  dipped,  but 
the  paint  is  brushed  into  the  fabric  while  it  is  laid  flat 
on  a  bench. 

In  the  shops  of  the  Beaver  Valley  Traction  Company, 
New  Brighton,  Pa.,  the  following  formula  is  used  as 
a  mixture  for  cleaning  the  seats  in  the  shop.  Aqua 
ammonia,  2  oz. ;  soft  water,  1  quart;  saltpeter,  1  large 
teaspoonful;  Ivory  soap,  shaved,  1  oz.  The  soap  is 
thoroughly  dissolved  in  hot  water  and  then  the  saltpeter 
and  ammonia  are  mixed  in.  This  is  applied  with  the 
ordinary  scrubbing  brush,  after  which  the  seats  are 
scrubbed  with  clear  water. 
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Arc  Welding  in  Car  Equipment  Maintenance 

Building  Up  of  Worn  Armature  Shafts,  Welding  of  Broken  Motor  Shells, 
Filling  in  of  Flat  Spots  on  Wheels  and  Welding  of  Large  Variety  of  Broken 
Steel  Castings   Used  on   Cars   Have  Produced   Far-Reaching   Economies 


THE  grow  ing  possibili- 
ties of  electric  welding 
processes  in  connection 
with  the  maintenance  of  roll- 
ing stock  and  other  railway 
equipment  have  been  a  source 
of  am.azement  to  every  elec- 
tric railway  man  who  has 
come  into  contact  with  the 
practice.  This  began  with  the 
repair  of  broken  members  of 
the  various  parts  of  electric 
car  equipment  and  has  led  to 
its  use  in  a  still  larger  field, 
which  includes  the  building  up 
of  worn  surfaces  of  steel  parts 
which  previously  would  have 
been  headed  for  the  scrap 
heap.  The  accompanying  illus- 
trations show  some  parts  of 
electric  car  equipment  which 
have  been  reclaimed  by  elec- 
tric welding  in  the  shops  of 
several  electric  railways.  This 
work  was  begun  at  a  time 
when  it  was  very  difficult  to 
obtain  railway  equipment 
parts  and  it  h  a  s  resulted  in 
large  savings  and  has  enabled  the  equipment  to  be 
returned  to  service  so  quickly,  that  the  work  is  being 
extended  and  used  for  defective-part  repair  which 
previously  would  not  have  been  considered. 

The  United  Traction  Company,  Albany,  N.  Y.,  con- 
structed a  special  concrete  building  for  its  electrical 
repair  work  a  year  ago.  A  separate  room  was  built  at 
one  end  of  this  building  and  arranged  particularly  for 
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e'ectric  welding,  and  all 
important  details  were 
incorporated  in  the  design 
to  fit  this  room  for  the  pur- 
pose to  which  it  w  a  s  to  be 
put.  The  building  is  a  con- 
Crete  structure  throughout 
and  the  floor  of  the  welding 
room  is  also  of  concrete.  In 
dimensions  this  room  is  about 
10  ft.  X  30  ft.  and  it  is  en- 
tirely inclosed  and  sepa- 
rated from  the  rest  of  the 
building. 

As  a  safety  precaution  no 
one  is  allowed  to  enter  the 
welding  room  while  work  is  in 
progress.  Two  observation 
windows  are  provided  on 
either  side  of  the  entrance 
door,  in  which  colored  glass 
has  been  installed  as  a  protec- 
tion to  the  eyes  of  the 
obser\'er.  Any  one  having 
business  in  the  welding  room 
can  see  when  welding  work  is 
being  done  and  thus  avoid  the 
danger  of  any  harmful  effect 
from  the  light  of  the  arc. 

The  equipment  at  present  in  use  in  the  welding  room 
consists  of  a  General  Electric  motor-generator  set  and  an 
oxyacetylene  welding  outfit,  a  welding  table,  convenient 
holders,  masks  and  other  welding  equipment,  and  a  chain 
hoist  which  travels  on  an  l-lieam  the  length  of  the  room 
and  also  outside  the  entrance  to  pick  up  heavy  work  and 
facilitate  the  handling  of  heavy  parts.    Since  the  instal- 
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XO.    1— BROKEN   CAST-IRON    MOTOR   SHELL   RECLAIMED    BY    WELDING. 

NOS.  2  AND  3— WORN  ARMATURE  SHAFTS  BEFORE 

AND  AFTER  WELDING 


lation  of  this  equipment  the  General  Electric  Company 
has  developed  a  self  regulating  welding  generator  which 
constitutes  a  part  of  its  single-operator  metallic  electric 
arc  welding  equipment.  This  can  be  either  stationary  or 
portable  and  as  it  is  self-contained  it  makes  a  very  desir- 
able combination.  The  generator  has  a  two-pole  arma- 
ture, in  a  four-pole  frame,  with  commutating  poles,  and 
generates  sixty  volts,  open  circuit.  Bucking  the  shunt 
field  is  a  series  field,  with  taps  brought  out  for  different 
welding  currents.  As  current  flows  from  the  main 
brushes  through  the  series  field  windings  it  reduces 
the  generator  voltage  to  the  proper  welding, value.  Ac- 
companying illustrations  show  some  of  the  different 
types  of  welding  equipment. 

One  of  the  most  important  operations  and  one  which 
shows  far  reaching  economies  in  the  work  undertaken 
by  t  h  e  United  Trac- 
tion Company  is 
the  b  u  i  Id  i  n  g  up  of 
worn  armature  shafts. 
Accompanying  i  11  u  s- 
trations  show  a  num- 
ber of  these  armature 
shafts  before  and 
after  welding.  The 
pinion  ends  of  the 
shafts  were  "chewed 
up" due  to  the  wear  of 
the  keyways  for  the 
pinions.  The  defective 
ends  of  the  shafts 
which  were  to  be  re- 
paired were  carefully 
cleaned  of  all  oil  and 
dirt  and  suflicient 
metal  was  welded  on 
so  that  the  shafts 
could  b  e  remachined 
and  rethreaded.  A 
large  number  of  these 
armatures  were  all 
right  except  for  f  h  e 
damage  t  o  t  h  e  key- 
ways,  so  that  they 
were  returned  to  ser- 
vice as  soon  as  the 
shafts  were  rema- 
chined and  fitted,  ukoken  cast-iron  motor  shkli 
Others  had  damaged  by  electric  welding  (cask 


coils  or  grounded  insulation  and  where  it  was  necessary 
to  rewind  an  armature  this  was  stripped  before  the  weld- 
ing operations  took  place.  For  welding  operations  of  this 
character  where  a  large  amount  of  work  is  to  be  done 
which  is  similar  in  character  the  General  Electric  Com- 
pany has  developed  an  automatic  welding  outfit.  This 
was  described  in  the  Electric  Railway  Journal  for 
Feb.  21.  Its  chief  advantage  lies  in  the  increase  in  speed 
which  is  possible  and  the  uniformity  of  welds  which 
results.  In  the  work  done  at  Albany  the  building  up  and 
remachining  of  the  shafts  cost  from  $3  to  $4  each,  which 
was  only  about  one-tenth  of  the  cost  of  a  new  shaft.  As 
local  conditions  as  to  labor  costs  as  well  as  the  cost  of 
energy  vary  to  quite  an  extent  detailed  costs  for  the 
various  operations  are  not  included,  but  on  roads  which 
are  performing  this  work  and  which  have  actual  data 

regarding  the  p  u  r- 
chase  cost  of  the  vari- 
ous parts,  the  savings 
which  result  offer  con- 
vincing proof  of  the 
economies  which  can 
be  effected  with  the 
use  of  e  1  e  c  t  r  i  c  arc 
welding  in  this  recon- 
struction  period 
through  which  we  are 
now  passing. 

Another  illustration 
shows  a  pile  of  motor 
cases  in  the  yards  of 
the  United  Traction 
Company.  Before  the 
advent  of  the  welding 
equipment  many  of 
these  motor  shells 
were  intended  for 
scrap  due  to  various 
breakages  and  exces- 
sively worn  parts.  By 
the  use  of  the  welding 
equipment  a  large  pro- 
portion of  these  have 
already  been  re- 
claimed. 

The  method  em- 
ployed in  w e  1  d  i  n  JT 
,  and  axle  housings  repaired  broken  lugs  or  broken 
BROKEN  in  twelve  PIECES)  ends   of  motor  shells 
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Na  1 — ^Wheel  turned  down  ready  for  welding.    Note  thinness  of  flange. 

No.  2 — Flange  built  up  ready  to  be  shaped  In  wheel  lathe. 

No.  3 — Finished  wheel  ready  for  service. 

No.  4 — Gear  cases  with  patches  welded  on. 

No.  5 — Axle  enlarged  by  welding  for  use  with  solid  gears. 


consists  first  in  fitting  the  broken  parts  together  and 
lining  them  up  in  their  correct  position.  The  pieces  are 
then  welded  at  a  few  points  so  as  to  hold  the  broken 
parts  in  position  and,  where  necessary,  the  fracture  is 
cut  out  "V"  shape  to  provide  additional  space  for  the 
welding  metal.  Much  of  the  success  which  has  been 
obtained  in  his  class  of  work  at  Albany  is  attributed  to 
the  use  of  studs  for  interlocking  the  metal  which  is 
added  to  the  broken  parts.  Holes  for  the  i-in.  studs  are 
drilled  and  tapped  at  several  points  adjacent  to  the  break 
and  the  studs  are  so  inserted  as  to  extend  above  the 
motor  shell  to  about  the  .same  height  as  the  thickness  of 
the  studs  to  which  additional  metal  is  to  be  added.  The 
deposited  metal  is  then  allowed  to  bridge  over  these 
studs  in  welding  and  so  obtains  additional  support  which 
helps  to  strengthen  the  weld.  In  the  illustration  show- 
ing repairs  made  to  a  broken  gear-case  suspension  arm, 
one  of  these  studs  can  be  seen  projecting  from  the 
casting. 

As  an  example  of  what  can  be  accomplished,  in  repair- 
ing broken  shells,  the  illustration  showing  a  welded  end 
of  a  motor  shell  alongside  a  lathe  is  an  extreme  case. 
This  motor  shell  waa  broken  in  twelve  pieces  and  from 
the  illustration  it  will  be  seen  that  nearly  the  entire  end 
was  welded. 

Another  record  job  made  in  the  shop  of  the  United 
Traction  Company  was  the  weldln^r  of  a  truck  bolster. 
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The  car,  under  which  was  a  truck  with  a  broken  bolster, 
was  brought  to  the  shop  and  placed  on  a  track  adjacent 
to  the  welding  room.  The  car  body  was  jacked  up  and 
the  bolster  was  repaired  in  approximately  eight  hours. 
The  work  was  started  at  9  o'clock  after  the  morning 
rush  hour  and  the  car  was  ready  for  service  again 
at  5:15  p.m. 

In  addition  to  the  class  of  work  illustrated  as  being 
done  by  the  United  Traction  Company  other  interesting 
work  is  reported  from  various  electric  railways  showing 
what  has  been  accomplished.  The  Spokane  &  Inland 
Empire  Railroad  has  done  some  work  in  reclaiming 
wheels  with  sharp  flanges.  Three  views  are  given  to 
illustrate  the  methods  used.  The  first  of  these  shows 
a  wheel  with  the  flange  turned  down  ready  to  receive 
new  metal.  The  second  shows  the  flange  with  a  new 
layer  of  welded  metal.  The  third  shows  the  finished 
wheel  after  it  has  been  shaped  up.  After  the  new 
metal  has  been  added  the  flange  is  merelj'  shaped  up 
with  a  forming  tool.     It  is  left  quite  rough  in  some 

cases,  but  as  the  practice 
has  always  been  to  put  on 
new  brake  shoes  when  the 
whecl.x  are  repaired,  the 
company  has  had  no  diffl- 
cult>*  in  wearing  down  the 
tread  tO'  a  smooth  contour. 
A  number  of  steam  railways 
are  at  present  reclaiming 
all  of  their  cold  rolled  steel 
whe«»l.'<  which  are  slid  flat  or 
have  flaked-out  places,  as 
well  as  those  with  sharp 
flanges.  This  operation 
creates  quite  a  saving  in 
itself  a»  often  the  car  is 
merely  placed  over  the  drop 
pit  and  the  work  can  then 
be  taken  care  of  with  the  car 
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fully  equipped.  By  this  method  the  car  is  withheld  from 
service  but  a  shorfr  period.  In  the  welding  of  sharp 
flanges  it  is  not  contended  by  those  who  have  had 
extended  experience  that  the  metal  deposited  will  give 
the  life  of  the  parent  material,  but  they  agree  that 
savings  are  created  as  a  result  of  maintaining  the 
car  in  service  until  such  time  as  it  is  necessary  to 
shop  it  for  major  repairs. 

Another  example  of  reclaiming  electric  car  equipment 
is  shown  in  the  repairs  to  gear  cases.  One  of  the  illus- 
trations shows  a  fair  sample  of  the  repairs  that  are 
frequently  found  necessary.  In  this  case  patches  are 
made  of  No.  10  sheet  iron.  In  welding  these  patches  on, 
the  operator  first  determines  the  size  of  the  patch  and 
outlines  it  with  chalk  on  the  old  case.  He  then  builds 
up  a  layer  of  metal  just  outside  the  chalk  mark.  The 
patch  is  then  laid  on  and  welded  to  a  layer  of  metal.  In 
this  way  a  tight  and  secure  joint  is  made.  As  gear  cases 
are  frequently  covered  with  oil  when  they  are  brought 
in  for  repairs,  they  should  be  cleaned  off  as  much  as 
possible.  In  making  a  patch  that  requires  a  bend,  as 
in  the  case  illustrated,  the  operator  first  welds  the  patch 
to  the  bottom  of  the  case,  then  heats  the  patch  with 
his  tool  and  bends  it  into  shape. 

Split  Gears  Made  Solid 

Some  electric  railways  which  have  split  gears  have 
found  it  advisable  to  change  these  to  solid  gears  by 
welding  and  then  to  press  them  on  the  axles.  Accom- 
panying illustrations  show  a  gear  which  is  being  welded 
in  this  manner  and  also  an  axle  which  has  been  built  up 
so  as  to  increase  the  gear  seat.  The  method  employed 
in  welding  the  gears  consists,  first,  of  cutting  a  "V" 
along  the  joint  of  the  gear  down  to  the  bolts  with  a 
carbon  electrode.  The  operator  then  builds  up  with  new 
metal  and  welds  each  bolt.  In  order  to  increase  the  size 
of  the  gear  seats  on  the  axle,  the  operator  welds  a  layer 
of  new  metal  about  8  in.  in  length  and  fills  up  the  old 
keyways.  This  seat  is  then  remachined  and  a  new  key- 
way  is  cut.  Broken  teeth  in  gears  have  also  been 
repaired  by  welding. 

Another  use  of  welding  which  has  been  of  benefit  to 
electric  railways  is  in  the  maintenance  of  housings  for 
the  bearings  of  railway  motors.  Constant  vibration 
and  heavy  jarring  causes  the  fit  in  the  motor  frame  to 
"become  badly  worn  and  many  railways  have  used  shims 
to  take  up  this  wear.  A  small  layer  of  metal  deposited 
"by  the  electric  arc  and  then  machined  to  the  desired 
dimensions  provides  a  more  serviceable  job  than  that 
of  the  shims,  and  when  a  tight  fit  is  once  secured,  the 
wear  is  eliminated. 

The  filling  in  of  bolt  holes  in  various  parts  of  the  car 
•equipment  is  another  use  which  is  showing  far-reaching 
results.  Heavy  duty  and  constant  vibration  cause  the 
holes  to  become  worn,  and  the  bolts  then  readily  become 
loose  and  often  fall  out.  The  filling  in  of  these  holes 
and  their  redrilling  takes  very  little  time  and  the  cost 
is  extremely  low. 

Some  other  welding  operations  which  have  been 
carried  out  with  success  are  these:  side  bearings  which 
have  become  badly  worn  have  been  built  up,  brakeshoe 
heads  and  hangers  have  been  welded  and  truck  side 
frames  have  been  repaired  in  numerous  cases.  A  large 
number  of  uses  for  electric  welding  are  constantly  pre- 
senting themselves  to  all  railways.  Enough  instances 
have  been  cited  to  demonstrate  the  fact  that  the  art 
of  welding  has  greatly  increased  the  resources  available 
for  lengthening  the  life  of  equipment. 


This  Makes  Armature  Cleaning  a 
More  Pleasant  Job 

A  Home-Made  Air  Ejector  Serves  Admirably  to 

Remove  Dust-Laden  Air  from  the  Armature 

Cleaning  Hood 

THE  Connecticut  Company  has  in  its  Grand  Avenue, 
New  Haven,  repair  shops  a  simple  and  ingenious 
arrangement  for  carrying  oil  the  dust  filled  air  around 
an  armature  which  is  being  cleaned  by  compressed  air. 
Similar  devices  were  described  in  the  Electric  Rail- 
way Journal  for  March  15,  1913,  page  485,  and  July 
20,  1918,  page  120.  Everyone  knows  the  discomfort 
of  having  to  breathe  this  dirty  air  and  of  being  covered 
with  a  layer  of  armature  cleanings.  Also,  the  whole 
shop  after  a  while  gets  a  deposit  of  this  sticky  and 
annoying  dirt. 

The  arrangement  referred  to,  and  shown  in  the  ac- 
companying illustration,  consists  of  a  canvas-covered 
cubical  compartment,  open  on  one  side  and  contracting 
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CHAMBER   FOR   CLEANING   ARMATURES    BY 
COMPRESSED  AIR 

on  the  opposite  side  to  a  sort  of  flue  oi;  horizontal  pipe 
which  leads  out  doors  through  a  wall  or  window.  When- 
ever compressed  air  is  turned  into  the  hose  and  nozzle 
used  by  the  operator  to  blow  out  the  armature,  com- 
pressed air  is  also  turned  into  a  branch  pipe  which  is  in 
the  center  of  the  flue  and  thus  causes  a  draft  through 
the  flue.  This  draft  can  draw  only  from  the  compartment 
and  so  carries  away  the  dust  filled  air. 

This  "ejector"  for  creating  a  draft  out  of  the  hood  is 
used  here  in  place  of  a  fan  on  account  of  its  simplicity. 
While  for  continuous  service  an  electrically-driven 
blower  would  undoubtedly  be  more  efficient,  this  scheme 
serves  well  here,  because  the  apparatus  is  used  only 
intermittently.  It  is  another  illustration  of  the  utility 
of  compressed  air  in  and  about  the  shop. 

The  construction  is  simple  and  inexpensive.  The 
compartment  is  about  five  feet  cube  —  merely  a 
wooden  frame  covered  with  canvas.  The  flue  is  about 
ten  inches  square  and  eight  or  ten  feet  long.  Armatures 
are  wheeled  into  the  open  side  of  the  cube  on  the  usual 
wheeled  horse  or  rack  and  cleaned  in  the  usual  manner 
by  air  blast.  This  particular  installation  has  been  in 
satisfactory  use  for  several  years. 
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Detail  Drawings  Illustrating  Signal  Maintenance  and  Overhead  Kinks 
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CONSTRUCTION    DETAII-S    OF    DOUBLE    TRACK    CROSSING 
SIGNAL  RELAYS   AND  BOX 


rONSTRVCTION    DETAILS   OF   STRAIN    INSULATOR    AND 
NEW  GOOSB-NECK 
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Signal  Maintenance  and  Overhead  Kinks 

A  Description  of  Double-Track  Crossing  Signals  and  Other  Overhead  Equipment  Developed 

on  the  Minneapolis  Street  Railway  in  an  Effort  to 
Reduce  Maintenance  Work 
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THE  MINNEAPOLIS  SIGNAL  CONTACTOR 
IN   SERVICE 

ON  THE  lines  of  the  Twin  City  Rapid  Transit 
Company,  Minneapolis,  Minn.,  several  pieces  of 
equipment  have  been  developed  recently  by  the 
overhead  department.  These  include  such  apparatus  as 
double-track  crossing  signals,  special  pull-off  goose-neck 
and  strain  insulators,  electrically-lighted  switch  lamps, 
etc.  The  maintenance  of  signals  on  this  property  is 
taken  care  of  by  the  same  crew  which  looks  after  all  of 
the  overhead  maintenance,  including  telephone  lines. 
A  description  of  the  equipment  with  which  this  main- 
tenance work  is  accomplished  appeared  in  an  article  in 
the  July  19,  1919,  issue  of  the  Electric  Railway  Jour- 
nal, page  121. 

The  drawings  on  page  578  show  the  construction 
details  of  a  double-track  crossing  signal,  relays  and  box, 
used  on  the  suburban  lines  of  the  Minneapolis  company. 
The  object  of  the  double  equipment  is  that  cars  passing 
in  one  direction  will  not  check  the  operation  of  the  lights 
and  bell  for  cars  going  in  the  opposite  direction  at  the 
same  time.  A  second  drawing  shows  the  details  of  con- 
struction of  the  trolley  contactor  used  in  connection 
with  this  crossing  signal. 

In  operation  the  trolley  wheel  of  the  car  makes  a  con- 
tact with  the  cut-in  hanger  placed  approximately  1,300 
ft.  from  the  crossing.  This  contact  lights  the  bank  of 
lamps  over  the  signal  relay  box,  and  the  current  for  the 
lights  energizes  the  coil  which  closes  the  trolley  circuit 
contact  to  keep  the  lights  burning  and  also  closes  the 
battery  contact  which  keeps  the  bell  ringing  until  the 
car  reaches  the  crossing.  At  the  same  time  the  station 
is  also  illuminated,  showing  passengers  waiting  for  the 
car  and  warning  passengers  of  the  approaching  car. 
At  the  crossing  the  wheel  makes  a  second  contact  with 
the  trolley  contactor  and  this  acts  as  a  short  on  the  relay 
coil  allowing  the  armature  for  the  trolley  contact  and 
the  battery  current  to  be  released.  This  causes  the  bell 
to  cease  ringing  and  extinguishes  the  lights.  The  loca- 
tions of  the  bank  of  lamps,  the  relay  box  and  the  signal 
bell  are  shown  in  an  accompanying  photograph. 

The  relay  boxes  are  constructed  of  3-in.  pine  lumber 
and  receive  two  coats  of  light  olive  paint.    The  bell  is  a 


signal  light,  relays  and  bell  mounted  on  pole 
at  crossing 

10-in.  gong,  furnished  by  the  Union  Railway  Signal 
Company.  The  contactor  is  made  of  cold  rolled  spring 
steel  and  the  trolley  ear  suspension  bar  is  made  of  ash 
saturated  with  hot  linseed  oil  and  painted  with  two  coats 
of  black  insulator  paint. 

Another  device  shown  in  an  accompanying  drawing 
and  a  photograph  is  a  goose-neck  and  strain  insulator 
that  is  being  used  at  the  present  time.  One  illustration 
shows  the  standard  pull-over  that  has  been  in  use  for  a 
number  of  years  and  another  the  strain  insulator  and 
goose-neck  now  being  used.  It  will  be  noted  that  the  old 
goose-neck  is  threaded  at  both  ends  and  the  wood  strain 


CONSTRUCTION   DETAILS    OF    STANDARD    PULL-OVER 

insulator  has  an  eye  on  one  end  and  the  other  is  tapped 
to  allow  the  goose-neck  to  be  screwed  into  it. 

The  wood  strain  insulator  is  used  to  cut  into  the  span 
wire  next  to  the  trolley.  The  one  with  the  eye  in  both 
ends  is  used  for  regular  installation,  and  that  showing 
the  eye  in  one  end  and  the  hook  in  the  other  end  is  used 
to  replace  one  which  may  be  broken  for  any  cause.    The 
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PULL-OFF  GOOSB-NECK  IN  SBJRVICE 

eye  in  the  strain  insulator  is  shown  with  the  goose-neck 
threaded  through  it,  so  that  the  span  wire  can  be  hooked 
into  the  end  of  the  insulator  without  the  necessity  of 
undoing  the  ends  of  the  span  wire.  A  photograph  shows 
the  new  goose-neck  with  the  two  insulators  attached  to  it 
and  with  the  safety  jumper  over  the  top,  so  that  in  case 
either  of  the  insulators  is  broken  the  span  wire  will  not 
hang  down  from  the  trolley  on  the  opposite  track  or 
from  the  pole.  In  the  same  way  of  substitution,  one  of 
these  insulators  with  the  hook  on  one  end  can  be  used  as 
in  the  case  previously  described. 

The  advantage  of  the  new  goose-neck  is  that  it  will  be 
necessary  to  carry  in  stock  only  the  wood  strain  insu- 
lator with  the  eye  in  each  end  and  the  one  with  the  eye 
in  one  end  and  the  hook  in  the  other.  This  will  permit 
doing  away  with  the  insulator  which  has  the  eye  in  one 
end  and  the  other  end  blank  and  tapped  to  allow  the 
old  goose-neck  to  be  screwe<l  into  it  as  shown  in  the 
illustration. 

An  accompanying  photograph  shows  an  electrically- 
lighted  switch  lamp.  A  short  distance  away  from  the 
switch  lamp  is  a  box  attached  to  a  pole  with  a  long 
arm  reaching  out  from  the  pole  toward  the  track.  This 
arm  i.s  to  enable  the  motorman  to  turn  the  switchlight 
on  and  off  without  leaving  the  cab  of  his  car.  The  lamps 
are  in  series  with  other  lamps  on  the  pole,  thus  making 
up  the  necessar>-  number  for  a  series-burning  circuit. 
At  some  of  these  switch  locations,  part  of  the  extra 
lamps  have  been  installed  in  the  telephone  booths  at 
various  places  along  th  line  where  the  motorman  stops 
to  get  his  orders  from  the  dispatcher.  Thus  at  night 
he  is  furnished  with  light  to  see  that  he  makes  proper 
notation  of  the  dispatcher's  orders. 

In  the  box  on  the  pole  is  a  3-amp.  switch.  The  exten- 
sion arm  is  ordinary  i-ln.  pipe  of  the  desired  length, 
fastened  to  the  box  by  a  floor  plate  and  with  a  bracket 
as  an  additional  support.  Inside  the  pipe  is  a  rod  con- 
nected to  the  button  on  the  switch  and  with  a  handle  on 


the  outer  end  with  which  to  turn  the  switch  on  and  off. 
There  is  no  indicator  to  show  the  position  of  the  switch 
as  it  is  a  simple  matter,  if  the  lamps  do  not  light,  to  give 
the  handle  an  additional  turn.  The  lamp  on  the  switch 
stand  is  one  of  the  old  pattern  of  oil  switchstand  lamps 
with  the  tank  and  burner  removed  and  a  wall  socket 
attached  to  the  inside  of  the  cover.  Thus  the  incan- 
descent bulb  hangs  in  a  vertical  position  and  by  opening 
the  cover  of  the  lamp,  the  bulb  is  conveniently  inspected- 


Electrification  Considered  in  Chicago 

At  a  joint  meeting  of  the  Chicago  sections  of  the 
A.I.E.E.  and  A.S.M.E.  and  the  electrical  and  mechanical 
sections  of  the  Western  Society  of  Engineers,  held  at 
the  Western  Railway  Club  on  March  4,  S.  T.  Dodd, 
General  Electric  Company,  Schenectady,  presented  an: 
illustrated  talk  giving  "some  comments  on  the  present 
status  of  steam  railroad  electrification."  In  pointing 
out  the  extent  to  which  trunk  line  electrification  has  ad- 
vanced to  date,  Mr.  Dodd  stated  that  1,239.59  miles 
of  route  and  2,706.45  miles  of  track  in  the  United 
States  are  now  electrified.  There  are  364  electric 
locomotives  and  1,020  motor  cars  in  use  on  these  roads. 

The  theme  of  the  paper  was  the  tremendous  saving 
in  coal  that  could  be  realized  through  a  complete  elec- 
trification of  the  steam  roads,  this  tending  to  show 
the  economic  necessity  of  early  electrification.  The 
speaker  gave  figures  to  show  that  practically  15  per 
cent  of  the  total  ton-miles  of  steam  road  operation  ia 
of  a  non-revenue  character,  a  waste  which  could  be 
eliminated  through  electrification.  The  immense  con- 
sumption of  coal  by  the  railroads  was  emphasized  by 
pointing  out  that  24  per  cent  of  the  total  coal  production 
of  the  United  States  and  5.8  per  cent  of  the  total 
oil  marketed  in  the  United  States  in  1918  were  con- 
sumed by  the  steam  locomotives.  The  total  saving  in 
coal  which  could  be  brought  about  through  the  elimina- 
tion of  the  non-revenue  ton-mileage  under  steam-road 
operation,  and  the  more  eflScient  burning  of  the  coal 
in  large  generating  plants  as  compared  to  the  in- 
efficient burning  in  steam  locomotives,  would  be  l22.- 
500,000  tons  per  year. 


OIL  TTP«  OF  SWITCH   LAMP  WIRBP  FOR   ELBCTRICITT 


N.  F.  P.  A.  to  Hold  Public  Hearing 

THE  electrical  committee  of  the  National  Fire  Pro- 
tection Association,  on  which  the  American  Elec- 
tric Railway  Association  is  represented  by  Martin 
Schreiber,  will  hold  a  public  hearing  and  committee 
meeting  in  New  York  City  on  March  23  and  24,  at 
which  the  revision  of  the  rules  regarding  carhouse 
wiring  will  be  considered.  The  standing  committee  on 
cars  and  railways,  consisting  of  Mr.  Schreiber,  R.  C. 
Bird  and  Ralph  Sweetland,  will  recommend  the  re- 
vised  rules  for  carhouse  wiring,  which  were  approved 
by  the  Engineering  Association  at  the  Atlantic  City 
convention. 

The  committee  will  report  that  the  subject  of  car- 
house  wiring  was  given  consideration  because  Rule  41 
of  the  "Code"  had  become  out  of  date,  but  that  it  wa» 
the  desire  of  the  committee  to  preserve  as  far  as  pos- 
sible the  intent  of  the  old  N.  E.  C.  rules,  but  to  put 
them  in  a  form  that  would  meet  the  wishes  of  the 
various  parties  interested.  As  the  new  section  41  was 
printed  by  the  Engineering  Association  and  distributed 
in  advance  of  the  Atlantic  City  convention,  it  will  not 
be  necessary  to  reprint  it  here. 
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Handling  Wet  Sand  From  a  Hopper 

The  Writer  Describes  How  the  Daily  Output  of  a  Sand-Drying  Plant  Was  Increased  and 

the  Cost  of  Operation  Decreased 


By  HOWARD  H.  GEORGE 

Assistant  Engineer,   Public   Service   Railway  of  New  Jersey, 
Newark,  N.  J. 


PANORAMIC  VIEW  OF  PUBLIC  SERVICE  SAND  PLANT 


PRACTICALLY  every  street  railway  company  is 
obliged  to  provide  dry  sand  for  one  purpose  or 
another  in  the  operation  of  its  system.  Where 
comparatively  small  quantities  are  required  the  problem 
is  of  course  very  simple,  but  as  the  total  requirements 
increase,  the  ordinary  equipment,  which  generally  con- 
sists of  a  stove  surrounded  by  a  perforated  cylinder 
within  which  the  wet  sand  is  placed,  or  some  similar 
arrangement,  fails  to  turn  out  dry  sand  in  quantities 
sufficient  to  meet  the  demands.  Recourse  must  then  be 
had  to  the  rotary  type  of  dryer  and  the  experience 
described  in  this  article  may  prove  of  considerable 
interest  to  railway  men  who  are  facing  the  problem 
of  increasing  the  efficiency  of  their  plants  and 
decreasing  the  operating  costs. 

All  of  the  sand  used  on  the  Public  Service  Railway 
in  this  section  is  dried  at  a  central  plant  located  on  a 
river  front  at  our  main  material  storage  yard.  The 
sand  is  received  on  scows  and  unloaded  on  the  dock 
immediately  adjoining,  by  means  of  a  stationary  stiff- 
leg  derrick  equipped  with  a  grab  bucket.  The  sand- 
drying  house  is  located  within  easy  reach  of  the  swing 
of  the  boom  of  the  derrick. 

A  few  years  ago  the  writer  was  assigned  the  work 
of  studying  the  operation  of  the  plant,  to  determine 
what  improvements  could  be  made  in  its  operation.  The 
first  step  was  the  determination  of  the  actual  output, 
and  for  this  purpose  arrangements  were  made  to  run  a 
test  of  the  plant  as  it  stood,  over  a  considerable  period 
of  time. 

Before  discussing  these  tests,  I  shall  explain  the 
operation  of  the  plant  as  it  was  conducted  at  the  time. 
The  equipment  consisted  of  two  electrically-operated 
revolving  drying  drums,  hard  coal  being  used  for  fuel 
with  forced  draft.  In  front  of  these  dryers  was  a  floor 
space  in  the  center  of  which  the  wet  sand  was  deposited 
by  bucket  through  an  opening  in  the  roof.  Belt  con- 
veyors led  from  each  side  of  the  sand  pile  and  fed  into 
the  upper  end  of  the  drums.    Upon  rejection  at  the  far 


end  of  the  drums,  the  dry  sand  dropped  into  small  pits 
where  it  was  picked  up  by  bucket-chain  conveyor  ele- 
vators and  raised  to  the  storage  bins.  Each  half  of  the 
equipment  was  entirely  independent  of  the  other.  One 
man  was  required  to  attend  to  the  fires  and  operate  the 
machinery  and  another  had  to  devote  a  part  of  his  time 
to  operating  the  clam-shell  bucket.  A  minimum  of  four 
laborers  were  required  to  shovel  wet  sand  from  the  pile 
to  the  belt  conveyors  when  both  units  were  in  operation, 
which  was  ordinarily  the  case.  If  it  was  desired  to 
work  the  plant  to  its  capacity  it  was  necessary  to  have 
additional  laborers  shoveling  sand  in  order  to  keep  the 
delivery  to  the  drums  reasonably  uniform,  for,  although 
a  man  can  shovel  at  a  lively  rate  at  the  beginning  of  a 
day's  work,  his  efficiency  falls  off  rapidly  as  the  day 
approaches  its  end,  until  it  is  not  unfair  to  him  to  say 
that  it  is  probably  only  about  25  per  cent  at  the  end 
of  the  day. 

Careful  Records  Made 

In  order  to  obtain  the  necessary  data  for  a  fair 
analysis  of  the  existing  conditions,  a  number  of  forniB 
for  use  in  the  tests  described  below  were  prepared  and 
used  with  excellent  results.  The  dry  sand  storage 
bins  were  measured  and  carefully  gaged  and  during  the 
test  all  sand  was  leveled  in  them  at  the  end  of  each 
day's  run.  Every  sand  car  which  took  dry  sand  for 
delivery  to  carhouses  or  for  direct  application  to 
slippery  rails  was  also  measured,  and  its  capacity  was 
registered  against  it  and  a  record  was  kept  of  the 
number  of  times  it  called  each  day  for  sand.  A  part  of 
the  dry  sand  was  bagged  for  delivery  to  points  where 
the  sand  storage  bins  were  not  within  shoveling  distance 
of  the  car,  and  a  record  was  made  of  the  quantity  of 
sand  bagged  each  day.  Determination  was  also  made 
periodically  during  the  day  of  the  weight  of  a  given 
volume  of  wet  sand,  the  measuring  box  being  filled  in 
a  manner  approximating  as  closely  as  possible  the  con- 
dition of  the  wet  sand  in  the  pile.    This  sand  was  then 
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Plant   for   Handling 
Wet  Sand 

At  top,  front  and  rear 
views  of  sand  hopper.  At 
left,  looking  down  into 
hopper.  At  right,  gear 
and  pinion  drive  for  drum. 
Below  at  left,  grating  and 
hinged  doors  over  hopper. 
Below  at  right,  main  and 
auxiliary  belt  conveyors. 
At  bottom,  left,  one  of  the 
main  conveyors  with  fire- 
box at  head  of  drum.  At 
bottom,  right,  revolving 
drum  with  dry  sand  bucket 
elevator. 
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carefully  dried  and  again  weighed  to  determine  the  loss 
in  weight  due  to  evaporation  of  moisture  and  the  sand 
was  also  remeasured  to  determine  its  shrinkage  in 
volume.  The  coal  in  each  bin  was  weighed  at  the 
beginning  of  each  day  and  again  at  night,  together  with 
any  additions  during  the  day's  run.  Watthour-meter 
readings  gave  the  power  consumption.  This  showed  a 
total  of  79  kw.-hr.  for  the  530  cu.yd.  of  wet  sand  dried 
during  the  first  test  period,  the  total  coal  consumption 
for  the  same  period  being  22,973  lb.  The  test  showed 
that  there  was  an  average  evaporation  of  2.32  lb.  of 
water  per  pound  of  coal  consumed  and  that  the  coal 
consumption  averaged  1.90  lb.  per  cubic  foot  of  dry 
sand.  Note  was  also  made  of  all  other  materials  used 
in  the  operation  of  the  plant,  such  as  oil,  grease,  waste, 
etc.  The  test  covered  a  period  of  eight  working  days, 
the  actual  operating  time  being  625  hours. 

TABLE  I— RESULTS  OF  TESTS  OF  SAND-DRYING  PLANT 

Before  Making      After  Making 

Changes  Changes 

Total  cubic  yards  of  wet  sand  dried 529 .  7 1  467 .  40 

Total  cubic  yards  of  sand  after  drying 452.38  399.17 

Total  duration  of  test,  hours 62 .  75  3 1 .  50 

Weight  of  coal  burned,  pounds 22,973  11,595 

Labor,  nxan-hours 300  1 05 

Water  evaporation  per  pound  of  coal,  pounds ...              232  4165 

Coal  consumption  percu.  ft.  of  dry  sand,  pounds             1   90  I   075 

Total  energy  consumption,  kilowatt-hours 79  0  61    4 

Output  of  dry  sand  per  1 0-hr.  day,  cubic  yards.  .  .            72.09  126.72 

With  the  information  thus  obtained  it  was  possible  to 
state  with  reasonable  accuracy  the  actual  output  of  dry 
sand  per  day  and  the  various  items  entering  into  its 
production.  In  studying  the  problem  and  analyzing  the 
results  of  the  test,  it  was  at  once  evident  that  the  big 
leak  was  in  the  delivery  of  the  wet  sand  to  the  drying 
drums.  The  necessity  for  keeping  the  belt  conveyors 
running  full  emphasized  the  necessity  of  some  mechan- 
ical device  for  feeding  the  wet  sand.  Investigation  was 
accordingly  made  of  the  possibility  of  satisfactorily 
handling  wet  sand  from  a  large  hopper  or  receiving  bin 
and  the  best  method  of  delivery  from  such  a  bin  to  the 
main  belt  conveyors,  so  that  the  flow  of  sand  to  the 
drums  would  be  continiious  and  uniform.  Any  one  who 
has  had  any  experience  with  wet  sand  knows  how  it 
packs  and  arches  when  dumped  into  a  hopper,  the 
extent  of  such  action  varying  considerably  with  the 
degree  of  moisture  in  the  sand.  Also  they  have  prob- 
ably experienced  difficulty  in  handling  such  sand  during 
freezing  weather. 

New  Hopper  Helps  Conditions 

The  result  of  our  study  of  the  problem  was  the 
development  of  the  machine  shown  in  two  accompanying 
illustrations,  which  also  show  the  chain  drives  for 
operating  the  two  agitator  shafts  referred  to  later. 

Experiments  which  we  made  determined  the  practical 
minimum  slope  with  which  the  bottom  of  the  hopper 
had  to  be  designed  in  order  to  insure  free  slippage  as 
the  wet  sand  was  run  out  of  the  bottom  of  the  hopper. 
Two  parallel  openings  were  provided  in  each  half  of 
the  bottom,  each  pair  feeding  to  one  of  two  short  aux- 
iliary belt  conveyors  which  in  turn  delivered  the  sand 
to  the  main  belts.  The  size  of  these  openings  could  be 
made  larger  or  smaller  as  the  needs  required  depending 
upon  the  degree  of  moisture  in  the  sand.  Arching  was 
prevented  by  running  two  large  shafts  through  the 
hopper  over  the  valve  openings  and  just  below  the 
point  where  the  arching  would  take  place.  Keyed  into 
each  of  these  shafts  were  two  cutting  blades  set  at 
right  angles  to  each  other,  each  rotating  so  as  just  to 


cut  through  their  respective  openings  when  in  the 
lowest  position.  These  blades  or  agitator  bars  cut 
through  any  sand  that  might  arch  above  and  keep  it 
churned,  and  in  addition  keep  pushing  it  through  the 
valve  openings  onto  the  belts.  At  the  end  of  these 
blades  where  the  wear  is  greatest,  they  were  finally 
reinforced  by  doubling  their  section.  The  view  looking 
straight  down  into  the  hopper  from  the  top  shows  the 
two  shafts,  the  four  agitator  bars  and  the  openings 
through  which  the  wet  sand  is  fed  to  the  two  auxiliary 
belt  conveyors. 

No  diflSculty  is  experienced  in  controlling  the  flow 
of  sand  perfectly  during  ordinary  weather.  In  the 
winter  when  the  sand  is  apt  to  contain  large  frozen 
lumps,  these  lumps  are  rejected  by  a  steel  rail  and 
pipe  grating  which  was  constructed  across  the  top  of 
the  hopper.  The  openings  are  of  such  a  size  that  any 
lumps  passing  through  them  will  be  handled  through 
the  valve  openings  below  without  any  trouble.  In  the 
view  showing  this  grating  the  hinged  doors  by  which 
the  opening  is  closed  during  freezing  or  very  rainy 
weather  when  the  plant  is  not  in  operation  can  be  seen. 
It  is,  of  course,  necessary  for  a  man  to  climb  up  and 
break  such  larger  lumps  as  remain  on  the  grating.  The 
only  precaution  which  must  be  taken  in  freezing 
weather  is  to  see  that  the  hopper  is  run  until  empty  at 
the  end  of  each  day's  work. 

The  apparatus  is  driven  by  a  10-hp.  motor,  controlled 
from  a  starting  rheostat.  The  size  of  the  openings  is 
regulated  by  sliding  plates  connected  to  levers  located 
in  the  center  of  the  mechanism,  one  of  which  appears 
on  each  side  of  the  small  ladder  in  the  center  of  the 
view  of  the  hopper.  These  levers  move  the  valve  plates 
forward  and  backward. 

Force  of  Three  Men  Used 

On  man  operates  the  hopper  and  also  breaks  up  any 
lumps  which  may  collect  on  top  of  the  grating.  Another 
man  tends  the  two  fires  and  operates  the  other 
machinery,  and  the  services  of  still  another  man  are 
required  a  part  of  his  time  to  keep  the  hopper  filled,  the 
remainder  being  devoted  to  operating  other  machinery 
around  the  yard.  In  this  way  the  services  of  a  minimum 
of  three  men  were  dispensed  with  in  the  operation  of 
the  plant  and  it  was  possible  greatly  to  increase  the 
production  through  the  constant  and  uniform  feeding 
of  wet  sand  into  the  drying  drums. 

This  steady  flow  is  evident  in  the  illustration  which 
shows  sections  of  both  the  main  and  auxiliary  belt  con- 
veyors at  the  point  where  the  sand  is  transferred  from 
one  to  the  other.  When  two  men  were  feeding  each  belt 
it  was  our  observation  that  there  would  be  about  one 
shovelful  of  sand  to  every  6  or  8  ft.  of  belt.  The 
hopper  machinery  was  so  designed  that  either  one  or 
both  sides  could  be  feeding  at  the  same  time,  and  either 
side  could  be  shut  down  when  not  required. 

At  the  time  the  tests  were  first  run,  the  drum  was 
rotated  by  a  friction  drive.  It  was  noticed  that  any 
attempt  to  feed  wet  sand  into  it  beyond  a  comparatively 
low  rate  resulted  in  stopping  its  rotation,  although  in 
ordinary  operation,  with  two  men  shoveling  on  each  belt 
at  their  regular  rate,  this  point  was  never  reached.  As 
the  result  of  this  observation,  and  in  view  of  the  fact 
that  it  was  planned  to  have  the  belt  conveyors  running 
full,  it  was  decided  to  change  the  drive,  and  a  gear-and- 
pinion  drive  was  substituted.  This  appears  in  detail  in 
another  illustration. 

The  work  was  started  late  in  the  fall  and  completed 
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the  first  of  the  following  year,  including  the  time 
required  to  make  certain  changes  from  our  original 
design  which  experience  later  proved  to  be  necessary. 
The  remodeled  plant  has  now  been  in  regular  operation 
for  several  years  during  which  repairs  have  been  limited 
to  an  occasional  replacement  of  a  worn  gear,  pinion  or 
broken  link  in  the  chain  drive,  and  an  occasional  replace- 
ment of  a  worn  agitator  bar. 

When  the  construction  was  first  recommended  we 
estimated  that  it  would  save  more  than  its  first  cost  in 
reduced  operating  expenses  the  first  year.  The  tests  run 
after  the  plant  had  been  in  operation  after  all  the 
changes  had  been  completed  proved  that  it  would  do 
even  better  than  this.  Actual  costs  have  not  been  given 
for  the  reason  that, the  plant  was  remodeled  at  a  time 
when  the  cost  of  both  labor  and  material  was  quite  low 
and  these  costs  would  mean  practically  nothing  now, 
when  the  items  composing  them  have  advanced  any- 
where from  100  per  cent  to  400  per  cent,  but  the  data 
given  in  the  accompanying  table  show  very  well  what 
was  accomplished  in  this  particular  case. 


New  Cars  in  Atlanta 

Two  views  of  one  of  the  new  cars  recently  placed  in 
operation  by  the  Georgia  Railway  &  Power  Com- 
pany, Atlanta,  are  shown  herewith.  The  new  cars  are 
of  the  center  entrance  and  exit  type  but  built  without 
a  well  in  the  center.  The  floor  level  of  the  cars  is 
reached  by  three  fixed  steps  inside  the  car  of  153  in., 
12  in.,  and  11  in.  heights.  The  center  double-door 
opening  is  48  in.  wide  and  the  conductor's  position  is 
opposite  the  entrance.  A  30-in.  folding  door  at  each 
end  of  the  car  equipped  with  one  folding  and  two  fixed 
steps  and  having  the  same  step  heights  as  prevail  at 
the  center  entrance  is  provided  for  the  use  of  the 
motorman  only.  All  seats  except  those  in  the  two  vesti- 
bules and  the  folding  .seats  at  the  center  of  the  car  are 
of  the  cross-seat  type.  In  general,  the  car  is  of  semi- 
steel  construction,  measures  44  ft.  long  overall,  8  ft. 
wide  over  the  side  plates,  and  weighs  34,000  lb.  It  is 
equipped  for  double-end  operation  and  the  platform  at 


INTERIOR  VIEW  OF   ATI>ANTA  CAR 

each  end  measures  5  ft.  to  the  bulkhead.  The  cars  are 
mounted  on  Brill  39-E  maximum  traction  trucks 
equipped  with  General  Electric  201-1  motors,  and  K-35 
control,  and  General  Electric  straight  air  brakes.  The 
trucks  are  mounted  on  23-ft.  centers  and  the  wheelbase 
is  4  ft.  10  in.  The  cars  seat  fifty-one  passengers.  The 
height  of  the  cars  is  10  ft.  10  in.  from  rail  to  top  of 
trolley  boards,  and  7  ft.  6  in.  from  floor  to  headlining. 
The  cars  were  built  by  the  American  Car  Company,  St. 
Louis,  Mo. 

The  Public  Service  Railway  of  New  Jersey,  which 
made  a  highly  creditable  record  for  good  service  during 
.and  after  the  recent  heavy  snows,  reports  excellent  re- 
sults from  the  "Detroit  drag-board"  described  last  in  \he 
issue  of  this  paper  for  Aug.  31,  1918,  page  371.  To 
quote  a  high  official  of  the  company  they  proved  a  "life 
saver."  They  will  be  put  on  old  single-truck  cars  for 
emergency  snow  fighting.  At  Camden  the  local  master 
mechanic  has  applied  the  boards  to  some  double-truck 
cars. 
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Reclamation  Shop  Effects  Saving  of  More  Than 

$86,000  in  1919 

Centralization  of  Maintenance,  Special   Construction   and   Salvage 
Work  on  Connecticut  Company's  System  Results  in  Large  Economies 


NEARLY  two 
years  ago,  the 
officials  of  the 
Connecticut  Company 
believed  that  large 
economies  could  be 
realized  in  the  main- 
tenance of  rolling 
stock  by  centralizing 
in  one  shop  the  rec- 
lamation and  special 
construction  jobs  and 
all  except  the  routine 
maintenance  work 
for  the  entire  system. 
Thus,  as  was  describ- 
ed in  the  issue  of  the 
Electric  Railway 
Journal  for  Aug.  31,  1918,  a  reclamation  shop  was  in- 
stalled at  New  Haven,  Conn.,  about  January,  1918,  in 
what  had  formerly  been  an  old  paint  shop  and  storage 
house.  Since  the  publication  of  that  article,  the  shop 
has  been  in  continuous  operation,  and  figures  and  facts 
are  now  available  to  show  what  has  actually  been  ac- 
complished. 

The  work  of  the  reclamation  shop  might  very  prop- 
erly be  divided  into  three  classes;  maintenance,  special 
construction  and  salvage.  The  maintenance  work  covers 
those  jobs  which  can  be  done  in  quantity,  such  as  boring 
and  babbitting  armature  and  axle  bearings  and  rewind- 
ing armatures,  and  such  work  as  overhauling  com- 
pres.sors,  repairing  headlights  and  trolley  catchers, 
refilling  fuses,  etc.  In  fact  all  but  the  light  routine 
repairs  are  handled  in  this  shop.  Probably  the  largest 
single  item  of  maintenance  is  the  rewinding  of  arma- 
tures. 

Since  the  previous  article  appeared,  the  armature 
department  has  been  moved  from  the  main  floor  and 
a  special  room  constructed,  forming  a  second  story  over 
the  welding  shop.  This  department  now  employs  eight 
men  and  seven  women  and  handles  practically  all  of 
the  armature  and  coil  work  for  a  rolling-stock  equip- 
ment of  some  2,000  motor  cars.  The  equipment  in  this 
department  includes  an  armature-coil  winding  machine, 
a  field-winding  machine,  two  banding  lathes,  a  lathe  for 
turning  commutators  and  equipped  with  an  attachment 
for  slotting  commutators,  and  a  special  lathe  for  wind- 
ing contact  magnets  and  other  cylindrical  coils. 

Under  the  heading  of  special  construction  jobs  which 


general,  view  of  machine  shop  of  CONNECTICUT 
COMPANY'S  reclamation  SHOP 


are  handled  in  the  rec- 
lamation shop  might 
be  included  those 
items  which  are  man- 
ufactured, such  as 
trolley  wheels  and 
harps,  axle  bearings 
and  collars,  door  cast- 
ings, truck  axles, 
brakeshoe  heads,  arm- 
ature-coil winding, 
turning  down  axles 
from  the  rough,  etc. 
In  addition  to  these 
should  be  mentioned 
such  special  jobs  as 
the  construction  of  a 
steel  ash  car  welded 
throughout  and  a  900-gal.  underground  oil  storage  tank. 
The  equipment  in  the  machine  shop  for  handling  these 
diversified  jobs  includes  three  engine  lathes,  turret  lathe, 
boring  mill,  axle  lathe  and  keyseater,  two  drill  presses, 
hacksaw  machine,  two  emery  grinders,  100-ton  wheel 
press,  axle  straightener,  24-in.  shaper,  26-in.  x  8-ft. 
planer,  babbitting  machine,  small  sensitive  drill,  small 
speed  lathe  and  bolt  cutter.  For  use  with  this  equipment 
in  handling  maintenance  work,  many  special  jigs  have 
been  planned  and  built.  Several  of  these  were  covered  in 
the  previous  article  on  the  reclamation  shop.  A  few  of 
the  others  are  described  in  the  following  parag^raphs. 

In  the  line  of  salvage  work  handled  at  the  reclamation 
shop,  welding  is  the  main  item.  This  includes  build- 
ing up  axles  at  the  journal  and,  the  axle  bearing  seat, 
welding  motor  frames,  building  up  and. welding  of  West- 
inghouse  101  armature  housings,  repairing  truck  frames 
and  line  tools,  building  up  and  welding  together  broken 
armature  shafts,  welding  gear  cases  and  journal  boxes, 
etc.  Steel  wheels  have  also  been  successfully  built  up 
and  switch  tongues  and  switch  parts  are  repaired  for 
the  track  department.  Occasionally  also  the  welder  is 
called  out  op  special  jobs  such  as  welding  boiler  tubes, 
stoker  parts  and  engine  cylinders  at  the  power  plant. 
Probably  the  one  item  which  forms  the  largest  per- 
centage of  the  work  handled  in  this  department  is  the 
repair  of  gear  cases.  ! 

Another  item  which  forms  a  large  part  of  the  weld- 
ing work  is  the  repair  and  rebuilding  of  journal  boxes 
from  Standard  0-50  trucks.  When  these  boxes  come 
into  the  shop  the  outer  shell  on  the  back  side  is  badly 
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HALF  OF  THE  FORCE  IN  THE  ARMATURE  DEPARTMENT 
ARE  WOMEN 

worn  and  often  worn  entirely  through  by  the  wheel,  as 
shown  in  an  accompanying  group  illustration.  The 
boxes  are  also  badly  worn  on  the  top  by  the  equalizer 
bars  and  the  equalizer  spring  seat  is  often  cracked  or 
badly  worn.  In  the  latter  case  the  first  step  is  to  knock 
this  seat  off  with  a  cold  chi.sel.  The  various  steps  in 
the  rehabilitation  of  these  boxes  are  shown  in  the  group 
illustration   referred  to. 

After  the  spring  seat  is  knocked  off  both  the  sides  and 
the  tcp  of  the  box  are  planed  off  in  the  big  planer.  The 
top  is  smoothed  and  the  sides  are  made  53  in.  between 
faces  with  the  equalizer  bar  guides  3  in.  deep.  If  the 
shell  is  only  badly  worn  on  the  wheel  side  it  is  built  up 
with  the  electric  welder,  as  is  al.so  the  worn  surface  on 
the  top.  If,  however,  the  shell  is  worn  entirely  through, 
a  piece  of  H-in.  or  i-in.  boiler  plate  is  welded  over  the 
face  and  the  hole  is  later  cut  out  either  by  n^^eans  of  the 
arc   or  the  acetylene  torch. 

A  special  spring  seat  and  wearing  plate  have  been 
made  up  to  replace  the  parts  planed  off.  These  are 
shown  in  an  illustration  and  their  application  to  the 
truck  is  also  illustrated.  The  cost  of  repairing  the  boxes 
depends  upon  the  amount  of  work  which  has  to  be  done 
upon  them,  in  other  words  upon  how  badly  worn  they 
are.  On  various  jobs  the  cost  has  been  anywhere  from 
$1.99  to  $4.25  per  box  with  a  general  average  of  per- 
haps $2.25.  Sometimes  as  many  as  fifty  boxes  per 
imath  are  repaired  in  the  foregoing  manner. 


The  various  jigs  which  have  been  built  are  simple 
in  construction  but  greatly  simplify  the  operations  for 
which  they  have  been  designed.  An  accompanying  pho- 
tograph shows  the  attachments  made  for  use  on  the 
bed  of  the  24-in.  x  26-in.  x  8-ft.  Woodward  &  Powell 
planer.  These  attachments,  which  are  plain  castings 
with  two  V-shaped  rests,  permit  the  simultaneous 
planing  of  eighteen  axle-bearing  halves,  of  the  same 
size.  For  this  work  a  special  head  was  also  made  up  in 
two  parts  and  mounted  on  the  standard  head  of  the  ma- 
chine. This  special  head  provides  for  adjustment  of  the 
cutting  tools  laterally  so  that  the  four  tools  will  always 
be  cutting  simultaneously  regardless  of  the  size  of 
bearings  being  planed.  The  head  rests  against  two 
adjustable  supports  which  hold  it  in  a  vertical  position 
and  relieve  the  strain  when  the  tools  are  cutting. 

The  supports  which  hold  the  axle  bearings  in  place 
ure  dovetailed  to  the  bed  of  the  planer  and  the  bearixigs 
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APPLICATION    OF    REHABILITATED    JOURNAL    BOX    TO 

TRICK  SHOWING   .NEW  SPRI.NC.  SEAT  A.VD  WEARINO 

PLATE    IN    POSITION 

are  held  in  position  by  clamps  which  are  bolted  down,  a 
single  clamp  holding  the  adjacent  ends  of  two  bearings. 
With  this  equipment  it  is  possible  to  plane  off  eighteen 
axle-bearing  halves  in  approximately   forty   minutes. 

Another  jig,  which  is  illustrated,  facilitates  the  cor- 
rect and  .speedy  drilling  of  axle  bearings.  This  box- 
shaped  device  is  made  of  steel,  the  several  pieces  being 
held  together  by  steel  dowel  pins.  The  construction 
details  are  shown  in  the  accompanying  illustration.  This 
jig  is  adjustable  to  accommodate  any  size  of  bearing  and 
the  bearings  may  be  so  easily  and  quickly  in.serted  and 
removed  that  approximately  forty  halves  can  be  drilled 
per  hour.    The  segment  marked  "A"  '>ti  the  illustration 
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ATiikaHsnrisfTS  to  large  planer  permitting  simul- 
ta:nkous  planing  of  18  axlk  bearing  halves 


THIS   JIG   makes    it   POSSIBLE   TO   DRILL   ABOUT   FORTX 
AXLE    BEARING    HALVES    AN    HOUR 


IB  that  part  which  is  interchangeable  to  accommodate 
"tire  'yairiouB  sizes  of  bearings. 

T(OT  the  drilling  operation  the  bearing  is  slipped  into 
the  Ijax  ;untQ  the  fillet  rests  firmly  against  the  segment 
■"A."  The  thumb  screws  are  then  tightened  to  hold  the 
bearing  iirmly  in  position  and  the  hole  is  drilled.  The 
adjustable  segment  is  held  in  the  box  by  the  four 
sicrews.  AH  sEgpients  have  these  four  screw-holes  so  ar- 
ranged that  the  length  of  the  segment  beyond  the  box 
brings  the  tme  or  two  dowel  holes,  as  the  case  may  be,  in 
the  proper  position  for  the  particular  bearing  for  which 
the  segment  is  designed. 

A  third  device  which  is  illustrated  is  that  for  drilling 
dowel  holes  in  armature  bearings  and  is  quite  similar 
in  operation  to  that  already  described  for  the  axle  bear- 
ings.    Because  of  the  shape  of  the  armature  bearing, 
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the  box  in  this  case  has  a  hinged  top  and  a  cam  levei' 
to  hold  the  cover  firmly  shut  when  the  bearing  is  iff 
position.  In  the  bottom  of  this  box  there  is  an  inter- 
changeable lug  which  fits  into  the  window  of  the  bearing: 
and  prevents  any  rotating  movement.  The  adjustable 
segments  are  made  and  used  on  the  same  principles  as 
those  already  described  and  are  held  in  position  by  two 
screws.  The  two  illustrations,  one  showing  the  box 
closed  with  the  bearing  in  position  ready  for  boring  and 
the  other  with  the  lid  raised,  show  clearly  the  details  of 
construction.  With  this  jig  about  forty  bearings  per 
hour  can  be  drilled.  In  both  of  these  jigs  the  drill  holes 
are  lined  with  tool  steel  bushings. 

A  special  arrangement  which  greatly  facilitates  the 
babbitting  of  armature  bearings  is  also  illustrated.  The 
device  consists  of  a  working  stand  through  which   is 


ALL  BEAkl.\i..>    WHICH  ARE  BABBITTED  ARE  BROACHED 
RATHER   THAN    BORED 


WITH  THIS  MACHINE  ONE  MAN  CAN  BABBITT  100 
BEARINGS    A    DAT 
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/TABLEI— ESTIMATED  MONTHLY  SAVINGS  FBOM  WELDING  AND  REPAIR  JOBS  DURING  1919 

Class  of  Work        January     February       March  April  May  June  July  August    September   October     November  December       Total 

Welding $3,555.32     $3,650.50     $3,057.95     $2,423.63     $5,512.19     $2,015.08     $3,653.50     $3,055.15     2,189.10     $2,697.58        $902.20  $2,078.42  $34,780.62 

Repairs 2,469.16       1,618.57      2,521.78       1.952,48      2,454.11       2,424.09      3,258.40      2,169.92     1,923.37      2,061.65         868.47      2,269.47    25,991.47 


inserted  the  plunger  of  a  16-in.  air  cylinder.  The  piston 
of  this  plunger  is  removable  and  any  diameter  of  piston 
can  be  used  to  suit  the  desired  interior  diameter  of  the 
babbitted  bearings.  The  outside  cylindrical  form  is 
bolted  to  the  table  top  and  has  a  hole  in  the  base  slightly 
larger  than  the  largest  piston  which  may  be  used.  This 
form  is  interchangeable  for  the  various  sizes  of  bearings. 

In  the  babbiting  operation  a  ring,  whose  outside 
diameter  is  the  outside  diameter  of  the  bearing  to  be 
babbitted  and  whose  inside  diameter  fits  snugly  the  pis- 
ton to  be  used,  is  placed  in  the  bottom  of  the  outside 
form  and  over  the  piston.  The  semi-cylindrical  plates 
showTi  are  then  placed  around  the  bearing,  one  plate 
having  an  interchangeable  lug  which  fits  the  window  of 
the  bearing.  These  plates  are  also  long  enough  so  that 
when  this  equipment  is  placed  in  the  cylinder  over  the 
piston,  the  plates  surround  the  ring  already  in  place. 
This  insures  the  proper  centering  of  the  piston. 

As  soon  as  the  babbitt  is  poured  the  piston  is  with- 
drawn. This  piston  is  hollow  and  is  water-cooled  as 
withdrawn.  The  babbitt  cools  and  shrinks  so  quickly 
that  the  piston  can  be  almost  immediately  raised  and 
lifts  the  bearing  with  it.  This  is  then  placed  at  one  side 
and  the  operation  repeated.    With  this  device  approxi- 


THIS   TYPE   OF  JIG   IS   USED   TO   DRILL.  ARMATURE 
BEARINGS 

mately  100  bearings  can  be  babbitted  in  a  day  by  one 
man. 

All  bearings  which  are  babbitted  are  broached  rather 
than  bored,  the  same  machine  being  used.  The  broacher 
is  illustrated  and  consists  of  a  reduced  section  piston 
with  a  shoulder  and  a  threaded  end.  Over  the  end  of 
the  piston  and  down  against  the  shoulder  is  placed  a 
brass  ring  and  then  a  heavy  washer.  Upon  this  is  placed 
the  broaching  tool  which  is  held  firmly  in  position  by  a 
heavy  nut.  To  broach  the  bearing  the  piston  is  lowered 
and  the  tool  is  pulled  through,  making  the  babbitt  com- 
pact and  free  from  air  pockets  and  leaving  the  inside 
diameter  correct. 

Another  jig  of  interest  ia  that  used  for  boring  trolley 
harps.  The  harp  is  placed  in  the  jig  and  held  in  posi- 
tion by  a  screw.  The  jig  is  placed  on  the  drill  press  and 
one  boring  forms  the  trolley  pole  hole.  The  jig  is  then 
turned  on  its  side  and  a  second  boring  forms  the  trolley- 
axle  hole  in  each  arm.  The  jig  is  next  reversed  from  its 
first  position  and  the  trolley  axle  cotter  pin  holes  are 
drilled  in  two  more  operations.  This  jig  is  built  of  i-in. 
mild  steel  and  the  holes  are  lined  with  tool  steel  bushings. 

When  the  reclamation  shop  was  first  installed,  it  was 
thought  that  for  some  of  the  items  handled  in  the  shop 
a  premium  system  of  payment  would  be  put  into  effect. 


This  was  tried  out  during  the  past  year  on  welding 
and  on  the  manufacture  of  various  articles,  but  did  not 
work  out  well  and  has  since  been  abandoned.  The  total 
force  in  the  reclamation  shop  now  includes  thirty-six 
persons,  seven  of  whom  are  women,  and  two  of  whom 
are  employed  in  the  office.  All  of  the  women,  with  the 
exception  of  one  office  clerk,  work  in  the  armature  room. 
They  make  coils,  including  the  coils  for  air  compressors, 
do  banding  on  all  kinds  of  armatures  and  rewind  arma- 
tures. 

At  present  there  is  adjoining  the  armature  room  a 
small  electrically-heated  bake-oven  used  for  compreasor- 


TABLE    II— TABULATION    OF    MATERIALS    REPAIRED    AND 
RECLAIMED  DURING  JULY.  1919 
MATEniArs  RsPAIBqD 

No.                                   Description  Total  Cost      Net  Saving 

3    Air  armatures  repaired $40 .82  $19.18 

3     Air  armatures  repaired 9.47  20.53 

3  Air  armatures  repaired 16.53  13.47 

4  Air  armatures  repaired 32 .  03  7 .  97 

1     Air  armatures  repaired 4.71  5.29 

14     Air  armatiu-es  rewound 304.88  255.12 

1     Air  armatures  rewound. 1 8 .  25  2 1 .  75 

21     Air  armatures  rewound 422.78  417.22 

1     Air  armatures  rewound 1 7 .  25  22 .  75 

1     .\ir  armatxjres  rewound3 20.05  19.95 

6     Air  armatures  rewound 149.04  90.96 

8     Air  armatures  rewound 141.17  178.83 

1  Motor  armatures  repaired 31.06^  8.94 

19     Motor  armatures  repaired :. .  135.14'  149.86 

2  Motor  armatures  repaired '. .  1 8 .  75  ■  1 1 .  25 

14     Motor  armatures  repaired 97.81  112.19 

2  Motor  armatures  repaired 1 4 .  66  1 5 .  34 

I      Motor  armature   repaired 11.63  3.37 

3  Motor  armatures  rewound 1 36. 24  88 .  76 

3  Motor  armatures  rewound : 132.17  92.83 

5  Motor  armatures  rewound 248 .03  1 26 .  97 

1      Motor  armature   rewound 65.00  15.00 

8  Motor  armatures  rewound 773.99  226.01 

6  Fare  registers  overhauled 5.73  9.27 

8  Fare  registers  overhauled 18.44  21.56 

3  Fare  registers  overhauled .'....  4 .  72  2 .  78 

3  Fare  registers  overhauled 2.07  5.43 

5  .\ir  compressors  overhauled 217.57  157.43 

1  .\ir  compressor   overhauled 66.42  8.58 

6  Air  compressors  overhauled 264.20  185.80 

3  Air  compressors  overhauled ; .  1 09 .  37  70 .  63 

3  Squires  track  magnets  rewound '. .  68 .  57  21.43 

2  Squires  track  magnets  rewound 24.57  15.43 

I  Squires  track  magnet   rewound 5.86  4.14 

1  Squires  track  magnet  rewound 13.62  6.38 

1  Cont.  switch  box  repaired 1 1 .  78  3 .  22 

53  Field  coils  repaired 34.26  230.74 

2  Field  coils  repaired 9.  73  2.  27 

34     MS  46  switches  repaired 51.23  118.77 

2  Crank  cases  overhauled 59.78  10.22 

1  Truck  grinder  repaired 5.66  1.84 

1  Trolley  base  overhauled 6.61  3.39 

1  O.  E.  Eng  valve  overhauled 3.60  3.40 

I  K6  controller  repaired 26.05  8.95 

1  Switch  tongue  repaired 3 .  70  1 .  30 

2  Engine  slide  valves  repaired 8.59  7.41 

1  N.  H.  Squires  Register  overhauled 2.65  2.35 

4  Wilson  trolley  catchers  repaired 2.17  37.83 

7  Wilson  trolley  catchers  repaired 32.92  37.08 

12  G.  E.  80  armature  bearings  repaired 32.00  64.00 

3  D  coils  rewound 12.07  11.93 

2  Pit  jacks  repaired 25.38  4.62 

1  Cheatham  track  magnet  rewound 6.79  33.21 

1  62-tooth  gear  repair^ 3 .  62  1 4 .  38 

1  Type  K  motor  repaired 55.72  24.28 

6  D  coils  rewound 27.10  12.90 

5  D  coils  rewound 11.10  1 2 .  90 

44  Fare  registers  overhauled 120.64  55.36 

61  Fare  registers  overhauled 298.07  61.93 

6  Pit  jacks  overhauled 77.94  72.06 

20  Pos.  journal  bearings  repaired 100.34  49.66 

Total $4,762.10       $3,238.40 

UATBaiALS  RECLAIMED 

161  Half  gear  cases $188.49       $2,548.51 

3  Axles 41.78  78.22 

1  Axle 21.04  18.96 

6  Axles 93.87  146.13 

4  Armatures .^  104.92  45.08 

5  Armatures Ili  23.62  51.38 

1  .\rmature 12.62  12.38 

1  Armature * 6.16  18.84 

1  Armature 2.64  22.36 

1  Wilson  trolley  catcher 0.59  0.91 

1  Bearing  for  ooal  elevator 1.33  3.67 

4  Standard  0-50  equalizing  bars 14.59  35.41 

2  Standard  0-50  brake  beams. 

105  Standard  journal  housings 273.32  671.68 

Total $784.97       $3,653  53 
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motor  armatures  and  coilsi  Plans  are  being  prepared, 
however,  to  extend  the  armature  room  on  out  over  the 
receiving  room  and  to  install  a  dipping  tank  and  large 
electrically-heated  baking  oven  which  will  accommodate 
thirty-six  armatures  at  once.  The  tank  will  be  placed 
in  the  floor  and  reached  by  a  trap  door. 

Careful  Cost  Records  are  Kept  of  All  Work 

The  procedure  of  handling  equipment  which  comes 
into  the  shop  for  repair  insures  that  a  careful  record  is 
kept  of  the  piece  until  it  is  again  returned  to  the  divi- 
sion, and  makes  possible  accurate  cost  records  of  repair 
work.  As  an  example  of  how  this  is  accomplished,  con- 
sider a  simple  piece  of  equipment  such  as  an  armature. 
When  this  is  placed  on  the  supply  car  at  the  division 

point  it  is  accom- 
panied by  a  "Shipped 
by  Supply  Car  to 
Reclamation  Shop" 
order,  in  duplicate. 
Everything  com- 
ing into  the  reclama- 
tion shop  is  received 
at  the  store  room. 
Here  the  armature 
receives  a  tag  to 
which  in  turn  is  at- 
tached a  small  tin 
disc  bearing  a  num- 
ber. This  number 
follows  the  article 
through  the  shop  and 
against  it  is  charged 
the  cost  of  the  work. 
At  the  same  time  the 
armature  is  tagged. 


WITH    ONE    SETTING    OF    THE 
TROIJj:r    HARP    IN    THIS   JIG 
ALL.  HOLES  ARE  DRILLED 
BY  CHA.N'OING  THE  PO- 
SITION OK  THE  JIG 

a  shop  order  is  made  up  in  four  copies,  one  being  sent 
to  the  master  mechanic's  office  together  with  a  copy  of 
the  "Shipped  by  Supply  Car  to  Reclamation  Shop"  order. 
One  copy  of  the  shop  order  is  retained  by  the  stockroom 
accountant,  one  by  the  storeroom  and  the  fourth  is  sent 
to  the  foreman  performing  the  work. 

When  the  master  mechanic's  office  receives  the  shop 
order,  a  "Foreman's  Requisition  for  Material"  order  is 
filled  out  for  the  necessary  material  to  perform  the  re- 
pair work.  When  the  job  is  completed,  the  foreman  fills 
out  a  form  describing  the  work  which  was  done  and  the 
materials  u.sed  in  the  job.  This  form  also  shows  credits 
which  should  be  deducted  for  scrap  salvage.  There  is 
also  for  this  purpose  a  separate  form  which  the  foreman 
fills  out  and  sends  to  the  storekeeper,  covering  not  only 
the  scrap  salvage  but  any  unused  material. 

When  the  equipment  is  repaired  and  ready  to  go  out 
to  the  division,  a  shipping  order  is  made  up  in  four 
copies,  two  of  these  go  with  the  piece  of  equipment  and 
two  are  retained  in  the  master  mechanic's  office.  One  of 
those  which  accompanies  the  piece  of  equipment  out  of 
the  shop  is  signed  by  the  individual  receiving  it  at  the 
division  point  and  later  returned  to  the  master 
mechanic's  office.  From  the  employee's  time  slip  and 
the  credit  and  charu  forms  the  cost  data  are  made  up 
and  recorded  on  th4ncl«mation  shop  "Cost  Card."  All 
of  the  various  forms  mentioned  above  «re  reproduced  iti 
an  accompanying  illustration. 

Some  of  the  results  actually  attained  at  the  reclama- 
tion shop  should  be  of  interest.  During  the  year  1919 
the  estimated  monthly  savings  in  welding  and  repair 


the  year  are  estimated  at  $86,442.  An  example  of  the 
work  done  and  savings  accomplished  during  a  repre- 
sentative month  is  given  in  the  tabulation  of  the  report 
of  materials  repaired  and  reclaimed  as  shown  in 
Table  II. 

Electric  Lighting  of  Railroad  Signals 
Discussed 

niuminating  Engineering  Society  Takes  Up  Theory 
and  Development  of  Electrically- 
Lighted  Signals 

AT  A  meeting  held  on  March  11,  1920,  one  of  the 
L  subjects  discussed  by  the  New  York  section  of.the 
Illuminating  Engineering  Society  was  "The  Electric 
Lighting  of  Railroad  Signals."  L.  C.  Porter,  Edison 
Lamp  Works  of  the  General  Electric  Company,  and 
F.  S.  Stallknecht,  Thomas  A.  Edison,  Inc.,  Primary  Bat- 
tery Division,  presented  the  subject.  An  abstract  of 
the  discussion  follows: 

Along  some  sections  of  railroads,  electrically  lighted 
lamps  have  been  operated  from  local  power  circuits  and 
in  remote  cases  gravity  and  storage  batteries  have  been 
used  as  the  source  of  energy.  In  the  majority  of  cases, 
however,  the  caustic  soda  primary  cell  is  rapidly  coming 
into  general  use  for  this  purpose. 

It  is  believed  that  the  one  factor  which  has  done  most 
to  hasten  the  installation  of  electrically-lighted  signal 
lamps  is  the  increasing  cost  of  labor.  The  electric  lamp 
practically  eliminates  this  item  and  also  eliminates  the 
frequent  failures  which  occur  with  oil  lamps.  The  elec- 
trically-lighted signal  lamp  has  a  higher  cost  of  initial 
installation,  but  the  cost  of  maintenance  is  consider- 
ably lower. 

The  fundamental  principles  of  projection  were  ex- 
plained in  some  detail  by  the  assistance  of  slides  and 
exhibits  of  the  various  types  of  lamps  experimented 
with.  The  adapter  blocks  and  focusing  devices  devel- 
oped and  the  equipment  now  in  most  general  use  were 
also  illustrated.  The  filament  finally  decided  upon  as  a 
result  of  exhaustive  tests  was  the  C-2  form.  This  type 
gives  a  high  beam  candle  power,  a  good  spread,  and  is 
easy  to  locate  at  the  focal  point.  Also  as  a  result  of  the 
tests  a  G-12  bulb  double-contact  bayonet  base  with  a 
li-in.  light  center  length  was  determined  upon  as  the 
standard. 

It  is  believed  that  the  lamp  should  be  renewed  every 
time  the  battery  is  renewed,  thus  preventing  interrup- 
tion of  service  through  lamp  failures,  and  it  is  estimated 
that  the  batteries  and  lamps  will  need  attention  under 
average  railroad  service  not  more  frequently  than  twice 
a  year. 

The  interesting  devices  developed  from  the  u.se  of 
electric  signal  lamps  have  been  the  adapter  block  and 
the  focusing  device.  By  means  of  these  the  maximum 
efficiency  of  the  low-voltage  incandescent  lamp  is  util- 
ized and  the  focusing  of  lamps  is  placed  on  a  basis 
which  is  so  certain  as  to  be  almost  mechanical.  It  is 
anticipated  that  the  majority  of  initial  installations  in 
railroad  work  will  be  converted  oil  lanterns,  but  as  these 
wear  out  and  have  to  be  replaced,  it  is  assumed  that  the 
reflector  type  of  lantern  will  be  installed. 


What  is  said  to  be  the  largest  jet  condenser  yet 
built  was  recently  comi^eted  by  the  Westinghouse 
Electric  ft  Manufacturing  Company,  for  the  Alabama 
Power  Company.    It  is  capable  of  passing  13,000,000  lb. 
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Keeping  the  Overhead  System  Fit 

Systematic  Inspection  and  Careful  Analysis  of  Failures  Tends  to  Reduce  the  Latter,  Not 

Only  by  Eliminating  a  Defect  Before  It  Proves  Serious,  But  by  the  Use  of 

More  Suitable  Equipment  Where  Failures  Persist 


ONE  TYPE  OF  TOWER  LINE   CAR  USED  BY 
CONNECTICUT   COMPANY 


THE  work  of  maintaining  the  trolley  and  low- 
voltage  lines  of  an  electric  railway  property,  being 
not  more  radically  unique  than  that  of  other 
departments,  depends  to  a  certain  extent  upon  the 
inherent  conditions  of  the  particular  locality  and  prop- 
erty. Routine  maintenance  practice,  however,  need  not 
differ  in  any  important  respect  on  various  properties 
where  even  approximately  similar  conditions  exist.  In 
this  article  the  results  of  a  study  of  overhead  main- 
tenance practice  of  the  Connecticut  Company  is  given 
to  illustrate  the  ways  in  which  progressive  companies 
are  endeavoring  to  keep  their  lines*  in  good  form.  This 
company  operates  approximately  700  miles  of  track  in 
Connecticut,  serving  most 
of  the  cities  and  towns,  both 
large  and  small,  in  that 
state.  The  railway  system 
includes  eleven  d  i  v  i  sions, 
and  each  of  the  overhead 
division  forces  takes  care 
of  its  own  construction, 
inspection  and  maintenance 
under  general  supervision 
of  P.  W.  Ripple,  chief  engi- 
neer of  power  and  equip- 
ment, and  H.  M.  Gould, 
who  is  supervisor  of  lines 
of  the  company. 

The  line  work  in  each  of 
the  eleven  divisions  comes 
under  the  direct  supervi- 
■sion  of  a  line  foreman, 
with  the  necessary  force  of 
linemen,  groundmen, 
etc.,  the  number  of  men 
depending  upon  the  size  of 
the  division.  Table  I  shows 
the  approximate  mileage  of 
each  division,  average  num- 
ber of  men  employed  on  the 
overhead  work  and  the 
tower  truck,  car  or  wagon 


ONE   TYPE   OF  TOWER  LINE   CAR  USED  BY 
CONNECTICUT  COMPANY 


equipment  in  operation.  This  table  would  be  misleading 
without  the  added  information  that  these  men  look  after 
ihe  high-tension  system  as  well  as  the  trolley  and  low- 
voltage  lines.  It  is  impossible,  therefore,  to  make  any 
clear  division  of  duties,  and  assign  a  definite  number  of 
men  to  the  low-voltage  work.  The  Hartford,  New 
Haven  and  Middletown  divisions  all  include  some  miles 
of  high-tension  lines. 

In  further  explanation  of  Table  I  it  should  be  stated 
that  the  Hartford,  Middletown  and  New  Haven  divi- 
sions, which,  as  already  noted,  include  high-tension 
lines,  each  have  one  man  patrol  these  lines  one  day  a 
week.    The  tower  trucks  in  use  at  New  Haven,  Water- 

bui-y,  Bridgeport  and  Hart- 
ford are  Pierce-Arrow  cars 
which  are  used  mainly  for 
emergency  construction  and 
maintenance.  Ford  run- 
abouts are  used  by  the 
signal  maintainors. 

Through  the  passage  by 
the  Public  Utilities  Com- 
mission of  Connecticut  of 
so-called  Docket  No.  1447 
Order  D,  approving  and 
establishing  rules  and  spec- 
ifications governing  the 
construction  and  use  of 
joint  wood-pole  lines,  an 
inspection,  and  report  is 
made  to  the  commission  on 
Oct.  1  and  April  1  each 
year.  At  these  times  com- 
plete inspections  are  made 
of  the  high-tension  trolley 
and  low-voltage  system,  and 
a  detailed  report  of  all 
defects .  found  is  made  on 
the  form  shown  in  an 
accompanying  illustration, 
The  regular  crew  on  each 
division    makes    the    semi- 
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THE  CONNECTICUT  COMPANY 
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annual  inspection  for  that  division.  As  many  men  as 
necessary  are  used  to  complete  the  inspection  quickly. 
Each  man  is  assigrned  to  a  definite  portion  of  the  sys- 
tem and  proceeds  on  foot  and  inspects  all  parts,  including 
poles,  trolleys,  feeders,  etc. 

If  from  the  obsen-ation  point  on  the  ground  the  trol- 
ley wire  appears  badly  worn  or  otherwise  defective,  the 
location  is  recorded  and  a  tower  inspection  is  later 
made.  No  maintenance  work  is  done  at  the  time  of  the 
inspection  unless  a  dangerous  condition  which  needs 
immediate  attention  is  found.  If  the  condition  is 
dangerous  but  does  not  need  immediate  attention,  the 
superior  officer  is  notified  and  a  separate  crew  is  sent 
to  handle  the  repair  work.     The  reporting  of  defects 


pertaining  to  insulators,  brackets,  poles  or  feeders  is 
simplified  by  the  fact  that  each  pole  is  stenciled  with 
a  number  and  the  name  of  the  company.  On  poles  used 
jointly  by  several  utility  companies,  which  is  common 
in  the  State  of  Connecticut,  one  company  is  appointed 
custodian  of  that  pole,  and  the  name  of  that  company 
only  appears  on  the  pole.  To  avoid  any  confusion  or 
misunderstanding  as  to  responsibility,  a  standard  form 
of  contract  has  been  adopted  for  pole-line  agreements. 
On  rural  lines  it  is  the  general  practice  to  stencil  and 
number  every  fifth  pole.  On  poles  jointly  used  by  other 
companies  defects  in  the  lines  of  any  of  these  companies 
are  called  to  the  attention  of  that  company,  follow- 
ing the   inspection. 
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DivinoD  Track  Miles 

Stamford 23 

•Hartford 183 

*Xew  Haven 151 


Bridgeport . 


101 


TABLE  I— MILEAGE,  PERSONNEL  AND  EQUIPMENT  OF  OVERHEAD  DIVISIONS 

Number  of  Men                   Equipment  Division                    Track  Miles        Number  of  Men 

1  Foreman  1  tower  wagon  Waterbiu*y 82  I  Gen.  Foreman 

3  Men  3  Gang  Foremen 

2  Maintainers 

I  Gen.  Foreman                          I  tower  truck  1 3  Men 

3  Gang  Foremen                         2  line  cars  tn    i_                                       or            .  ^ 

I  Sub-Foreman  I  tower  wagon  Derby 25  I  Foreman 

I  Maintainer                               (seldom  used)  ^  ^I*" 
1 5  Men 

Menden 38  I  Foreman 

1  Gen.  Foreman                          1  tower  truck  ^'^ 
3  Gang  Foremen                         4  line  cars 

siSeSenc^MeT""  2  tower  wagons         ,MiddIetown 35  I  Gen   Foreman 

1  Signal  Maintainer  I  "jS^:'"'*"*" 
2 1  }..inemen,  Groundmen, 

andTeamaters  New  Britain 41  1  Foreman 

6  Men 
I  Gen.  Foreman  i  tower  truck 

3  Line  Foremen  1  Ford  runabout 

1  Maintainer  2  line  cars  Torrington 13  I  Man 

1 5  Men  2  tower     wagons      

(seldom    used)  *ThiB  division  includes  also  high  tension  lines. 


Equipment 

I  tower  truck 
3  line  cars 
1  tower  wagon 
(seldom  used) 

1  line  car 


I  line  car 
I  tower  wagon 
(seldom  used) 

I  line  car 

I  Ford  runabout 


1  line  car 
I  tower  wagon 
(seldom  used) 


I  line  car 


The  holders  of 


The  report  of  the  inspection,  the  form  of  which  has 
been  previously  referred  to,  is  made  up  in  six  copies. 
One  of  these  is  retained  by  the  local  foreman,  one  by 
the  local  manager  and  four  are  sent  to  the  supervisor 
of  lines.  Two  of  these  latter  are  sent  to  the  Public 
Utilities  Commission  and  two  are  kept  in  the  office  at 
New  Haven.  The  copy  of  the  report  retained  by  the 
local  foreman  is'  used  as  a  guicle  to  assist  him  in 
planning  his  routine  maintenance  work, 
other  copies  of  this  report  can  check 
up  at  any  time  to  ascertain  whether 
the  defects  reported  have  been  cor- 
rected. In  the  matter  of  routine  main- 
tenance, the  crews  recorded  in  Table  I 
include  in  their  regular  work  the  duty 
of  maintaining  signals,  telephones, 
electric  track  switches,  etc.  The  New 
Haven  division  has,  in  addition 
to  the  regular  repair  and  mainten- 
ance gangs,  an  emergency  force 
consisting  of  a  foreman  and  five 
men,  three  of  whom  are  on  duty 
at  all  times.  They  alone  utilize 
the  Pierce-Arrow  tower  truck.  At 
Hartford,  Waterbury  and  Bridgeport, 
one  crew  is  detailed  to  handle  con- 
struction, maintenance  and  emergency 
work  on  the  city  lines  only.  The  four 
main  divisions,  namely,  Hartford,  New 
Haven,  Bridgeport  and  Waterbury, 
each  have  a  special  signal  maintainer 
who  devotes  his  time  to  signals,  elec- 
tric track  switches,  lamp  clusters,  etc. 

In  addition  to  the  semi-annual  in- 
spection each  division  is  equipped 
with  spare  sigrnal  contactors  and  spare 
signal  relays  and  is  expected  to  replace 
three  or  four  of  each  of  these  every 
month  whether  any  defects  are  appar- 
ent or  not.  This  method  is  believed 
greatly  to  reduce  the  number  of  emer- 
gency calls.  At  least  once  a  month 
every  signal  box  is  inspected,  the  dust 
is  blown  out  with  a  hand  bellows,  con- 
tacts are  cleaned,  etc.  Thus,  at  least 
once  every  month  a  superficial  inspec- 
tion is  made  of  all  automatic  signals, 
hand-thrown  signals,  electric  track 
switches  and  telephones. 

The  type  of  monthly  reports  made 
on  the  inspections  noted  above  is  made 


clear  by  accompanying  illustrations.  On  the  automatic 
signals  the  report  includes  defects  and  interruptions 
reported  by  the  dispatcher  as  well  as  those  detected  on 
special  calls  and  in  routine  inspection.  Where  it  is 
reported  that  a  wrong  light  is  displayed  by  a  car  i>assing 
in  or  out  of  a  signal  block,  this  may  be  due  to  the  over- 
head frog  being  out  of  line,  but  more  often  it  is  caused 
by  the  improper  operation  of  the  car  through  the  switch, 
and  upon  inspection  the  signal  is  found  "O.K." 
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TABLE  n— TABULATIONS  OF  REASONS  FOB  INTERRUPTIONS  TO   AXTTOl 
1915 191ft 


No.     Tjrpe  of  Intcrmptloiu 

1  Kuars  bluwn  by  ilghtnlmt  .  - 

2  Ku»fv  blown-««use  unknown 

3  ('mm  fsilUut  to  clear  Btsoato, 

i.  t..  trolley  wheel  left  wire 
at  frog,  or  contactor  failed 
to  ruDCtton.  etc. 


17 


9 
< 

23 


s 

10 


i  3  I  I 


1 1  I 


35 
1 


1 


1  t  i 


3  47 
2   I 


No  report  - 


M  49 


23  39 
1 


21   26 


16 


31  39  29 
1   1 


4  Cararaninir  io  iie**li[iial.  f.  r.. 

rantirlor   tall-Hl    to   Wne- 

llun.  rlr 3     2     ...        1       1      ...        I     I        .        .      , 

6  Low-ltne  voll*Ke So 

6  Hrokrn  alKlul  llnevlrcs 

7  Brokfn  nlirnal  contactor  line 

wire     5         3     3     1...  124  2         I...        1..      ..  I 

8  rontiictor  Bllplllnil - I  1  I      

9  Broken  aprluitB  In  signal  con- 

tartora 4        1  1         1         1  I     1  ■■■       3     ...         .1     ...       I     

10  Broken  and  burned  contact 

nngen In Blsnal contactoxs .   ...        4      2        1     ...  1        2 1     1     

11  Other    broken    and    burned 

parulnallinalcontactora 

12  Signal     eonurtora     clogged 

with  aoow  and  Ice \      ■ 

13  Slcoal  lamra  burned  out '       ■•  ' 

14  lualauacetubnbumedout! ..     ..  ■.  '  ,       ;     -i       -i     •; 

1»  Relara  open  circuited 3.-         5         1         1.  1>         2        2         1 

16  Minor  defecta.   I.   c,   loose 

icrewi,  nuta.  etc..  In  signal                                                                                                          ,                 ,  .       , 

box »     ■  ■  •       '     '       • 

17  Broken  signal  boxea,  broken 


41 
I 

a 


Ien«s.  etc 
IN  l.lne    wires    grourfded    thru 
lightning  arresters .  ■ 

19  Signal  line  wires  cniaaed 

20  SUnultaneoua  action,   i.   (., 

ears  at  opposite  enda  or 
block  operating  setting  ron- 
taetor  at  same  Instant 

21  'Wt^ftf  Inoperative  on  ac- 
count o(  Unemeu  worklnr  on 
game,  etc 


1 


1 


I 


1 


3034     23     3«S«6»8S54Sia 


Ill     a I 

22  Toul  per  month 13     ~rt~       30         6  7^         8         4         3         1     M     84       29     M       31       69       38     42     44     39       34  "m  "m  "m     «3  "tS     37     SO     MIC 

23  Averareperlinipcrroo I\  %t  0  77  0~2  0  S5  0  14  0  34  0  23  0  11  0.08  0.03       2  1 .9  0.83  1 .6  0  91  2.03  1  OS  I   1   1 . 1    . . .   0.87       11.7.14 


3   3  S       2    1.5  2. 


The  monthly  report  made  on  the  operation  of  hand- 
thrown  signals  shows  blown  fuses,  burnt-out  lamps,  etc. 
If  reports  indicate  that  this  trouble  is  habitual  with 
any  particular  switch,  a  further  investigation  is  made 
to  ascertain  the  real  cause  of  the  trouble.  In  the  main- 
tenance of  electric  track-switches  there  is  necessarily 
a  division  of  responsibility  between  the  overhead  and 
track  departments.  In  order  to  eliminate  the  possibility 
of  a  tendency  to  avoid  the  responsibility  relative  to  the 
real  cause  of  a  defect  reported,  it  is  now  arranged 
so  that  both  the  line  foreman  and  the  roadmaster  make 
reports  on  electric  track-switches.  A  sample  of  each 
of  these  reports  is  reproduced,  and  special  attention 
is  called  to  the  report  made  by  the  way  department. 
This  is  made  up  in  five  copies,  each  on  a  sheet  of  dif- 
ferent color.  One  is  sent  to  the  engineer  of  main- 
tenance of  way,  one  to  the  local  manager,  one  to  the 
supervisor  of  lines,  one  to  the  local  line  foreman  and 
the  fifth  is  retained  by  the  roadmaster.  In  this  way 
everj'  one  concerned  with  operating  electric  switches  is 
conversant  with  all  defects  and  the  steps  of  rectification. 

Ab  it  is  of  the  greatest  importance  that  automatic 
signalfl,  to  insure  correct  operation,  be  maintained  in 
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the  best  condition  possible,  a  careful  study  is  made  of 
the  monthly  report  on  this  t>'pe  of  equipment.  From 
the  automatic  signal  report  a  special  graph  has  been 
prepared  showing  the  interruptions  since  May,  1914,  for 
the  Waterbury  division.  The  term  "interruptions"  in- 
cludes not  only  the  defects  found  by  the  line  department, 
but  also  defects  reported  by  the  dispatcher  and  often 
found  to  be  groundless. 


TABt.E  in— TABm.ATION  OF  REASONS  FOR  TROLLEY  BREAKS  ON 
BRIDGEPORT  DIVISION  AS  ILH8TRATED. 


ON- 


Catiacs  <A  Btoka 
Breaks  at  soldered  sleeves... .   63       10 

Breaks  at  end  of  cut-outa 1}         I 

Breaka  from  wild  trolle>- poles.   42         7 
Breaka   from    nattual   cauaea 

(poor  wire) 57         9 

Breaks  at  eiul  of  safety  over 

cut-out I 

Breaks  from  ^rounda  and  elec- 

trie  light  wires 6 

Ilrraks  at  end  or  middle  of 

Mililered  ears 28        8 

Hreake  at  end  or  middle  of 

tncchaiiicmlaara 9 

Breaks  at  etKl  of  brid|P«  pan I 

Breaks  at  point   of  bend   on 

nplicing  ears J 

Breaks  at  strain  cars I  I 

Mrenks  from  falling  trees 2 

Hrcake  frniti  tnirk  pulling  wire 

clown I 

Breaks  from  aars  backing  up 2 

Breaks   from   pulling   out   oJT 

K  A  1  sleeves     . .    8 

Breaks  at  Clark  splice**.. I 

Breaks   from   pulling   out   of 

ClevaUad    Miieer,    chucks 

were  too  eaall 2 

Breaka  from  breaUna  of  Hex- 

ibie  steel  oabte  on  t*ongres» 

St   Bridge I 

Breaks  f  rt>m  wire  lieiiiff  burneil 

doem  on  aeeoaBt  of  sleet 
Bnaka  from  «r<r«  Iw4b(  buroe.] 

down  hy  irmiindinc  on  Kail- 

r-'-t  '  '     ' 
Hr.  II    f     Beam 

^'  I  tor     pulling 

aiwirt  

Breaks  from  Devaluid  apHear 

breaking  in  two 

HreAks  from  wire  burnt  down 

by  atawn  shovel  ... 

Br  sols  from  Maeallen  seetioo 

ins.  pull«d  apart 
Breaka  caused  by  adrartUag 

banners  

Breaks  dafeelive  bbtfeta 
Breaks  at   etid  of  CWvalaad 

splicer         

F.nd  of  Mrmin  Anchor  Phlo.. 
End  la  kaa  of  Clrrelaad  i 


1913  1914  191}   1916  1917  191S  1919 


26 


3       10 


32 

12 


21 
II 


Total 


?<w      W      41      «I      «) 


1 
2 
2 
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74 

15 

167 

117 


20 
56 

22 

2 

3 
3 

6 
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II 
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Among  other  things  this  graph  illustrates  that  during 
the  months  of  July  and  August,  when  the  heaviest  light- 
ning disturbances  occur,  the  number  of  signal  inter- 
ruptions reaches  the  maximum.  This  period  during 
1919  seems  to  have  been  particularly  severe.  This 
graph  is  of  maximum  value  when  considered  in  con- 
nection with  the  number  of  operations  of  the  signals 
in  a  given  period.  The  approximate  number  of  wheel 
movements  per  month  through  all  signals  on  the  Water- 
bury  division  for  the  year  1919  was  400,000. 

To  supplement  the  graph  a  table  is  made  up  showing 
the  causes  of  all  interruptions.  (See  Table  II.)  It  will 
be  noted  from  Table  II  that  more  than  70  per  cent  of 
the  interruptions  were  due  to  cars  failing  to  clear  the 
signals.  This  in  many  cases  is  due  to  improper  opera- 
tion of  the  signal  contactor,  to  the  trolley  wheel  leaving 
the  wire  at  the  frog  or  to  some  other  cause  which  is 
not  the  fault  of  the  signal.  Another  10  per  cent  of  the 
interruptions  are  due  to  lightning.  At  the  peak  recorded 
in  the  month  of  August,  1919,  out  of  203  interrup- 
tions, 177  were  due  to  the  first  cause  discussed  above 
and  only  3  per  cent  to  lightning.  Thus  the  graph 
alone  would  be  misleading  without  an  accompanying 
analysis.  Normally,  the  peaks  during  July  and  August 
have  been  caused  by  lightning  interruptions.  Consider- 
ing 40,000  wheel  operations  as  the  limit  of  possible 
failures,  the  number  of  interruptions  in  the  worst 
month,  namely,  August,  1919,  was  i  per  cent,  while  in 
the  best  month  of  that  year  the  number  of  interrup- 
tions was  only  0.09  per  cent. 

Another  graph  of  interest  which  has  been  made  up 
by  the  Connecticut  Company  is  that  reproduced  in  an 
accompanying  illustration  showing  the  number  of  trolley 
wire  breaks  on  the  Bridgeport  division  since  Jan.  1,  1913. 
This  graph  shows  clearly  that  during  the  first  ten  months 
of  1913  the  number  of  breaks  was  exceptionally  high, 
and  it  was  found  that  the  largest  percentage  of  these 
were  due  to  breaks  at  the  end  of  soldered  sleeves.  This 
type  of  sleeve  was  eliminated  and  the  Cleveland  splicer 
was  substituted.  A  large  number  of  the  breaks  which 
occurred  during  1913  were  also  due  to  poor  wire  and 
"wild"  trolley  poles. 


Electric  Rivet  Heaters  Prove  Efficient 

ANEW  electric  rivet  heater  has  been  placed  on  the 
market  by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  which  has  proved  both  efficient  and  eco- 
nomical and  gives  promise  of  superseding  the  coke 
forge  and   the  oil-burning   furnace   for   rivet  heating. 

The  machine  is  shown  in  the 
accompanying  illustration 
and  at  the  first  glance  gives 
one  the  impression  of  a  por- 
trait camera  ready  for  ac- 
tion. The  rivets  to  be  heated 
are  placed  between  two  elec- 
trodes and  complete  the  cir- 
cuit. These  electrodes  can 
be  operated  separately  by 
the  use  of  pedals,  so  that  the 
man  operating  the  machine 
can  take  out  a  heated  rivet 
from  one  side,  replace  it 
with  another  to  be  heated 
and  then  shift  to  the  other 
side  for  the  next  heated 
rivet.  A  switch  on  the  back 
of  the  machine  gives  the 
variations  of  current  needed 
in  heating  rivets  of  differ- 
ent sizes.  The  machine  as  constructed  is  capable  of 
heating  800  rivets  per  hour,  which  is  believed  to  be 
the  maximum  number  an  operator  can  handle. 

Some  of  the  advantages  claimed  for  electric  rivet 
heating  are  saving  in  time,  reduction  in  danger  of 
burning,  and  no  smoke,  ashes  or  gas  to  inconvenience 
the  workers. 


FRONT    VIEW     OP     ELEC- 
TRIC RIVET  HEATERS 


Richard  Sachse,  chief  engineer  Railroad  Commission 
of  the  State  of  California,  states  that  great  interest 
has  been  manifested  in  England,  France,  Germany, 
Sweden  and  Japan  in  the  report  of  inductive  interfer- 
ence, which  was  reviewed  in  the  issue  of  this  paper  for 
Feb.  28,  page  455. 
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Signaling  the  Approach  of  Cars  for 
Connection 

A  Description  of  Equipment  as  Developed  to  Signal 

Main-Line  Cars  Wnen  a  Branch-Line  Car  Is 

Approaching  to  Make  Connection 

By  Habry  Restofski 

West  Penn  Railways.  ConnelUvlUe,  Pa. 

THERE  is  a  branch  line  a  little  over  two  miles  in 
length  on  our  line  on  which  one  car  makes  a  round 
trip  every  half  hour.  This  branch  connects  with  the 
main  line  a  short  distance  from  a  waiting  room,  as 
shown  in  an  accompanying  diagram.  The  branch  line 
ear  is  due  at  the  waiting  room  on  the  hour  and  half 
hour,  at  which  time  main  line  cars  pass  others  at  the 
siding  located  at  this  point. 

Prior  to  the  installation  of  the  signal  described  here- 
with, there  was  no  way  of  knowing  how  late  branch- 
line  cars  might  be.  For  this  reason  it  became  the  prac- 
tice of  crews  not  to  delay  main-line  cars  in  order  to 
wait  for  the  branch-line  cars  to  make  the  connection. 
At  times  the  branch-line  car  would  arrive  immediately 
after  the  departure  of  the  main-line  cars,  so  that  it 
would  then  be  necessary  for  passengers  to  wait  a  half 
hour  in  order  to  make  connection. 

The  equipment  shown  in  a  second  illustration  was  in- 
stalled to  remedy  this  condition.  Two  directional  con- 
tactors were  attached  to  the  trolley  of  the  branch  line. 
No.  1  contactor  was  located  such  a  distance  from  the 
waiting  room  that  the  running  time  for  the  car  from 
this  point  was  two  minutes.  The  other  contactor  was 
located  at  a  point  where  the  two  lines  join  just  below 
the  waiting  room.  A  battery  box  with  relay  equipment 
was  located  near  contactor  No.  2  and  a  sigrnal  box  with 
red  bull's-eye  lenses  was  installed  in  front  of  the  wait- 
ing room. 

The  equipment  is  autonuktic  in  its  operation  and  the 


latter  is  held  in  place  against  the  action  of  the  spring 
G.  The  signal  light  continues  to  bum  until  the  car 
reaches  contactor  No.  2,  when  a  circuit  is  established 
through  the  relay  A  and  a  portion  of  the  dry  batteries. 
Relay  A  then  attracts  the  armature  B  which  allows  the 
spring  G  to  open  the  alternating-current  contact  at  E 
and  so  interrupt  the  flow  of  current  to  the  signal  line. 
The  signal  thus  shows  red  when  the  branch-line  car  is 
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LINE  CONKECTION  AND   IX)CATION  OF  SIGXAT^ 
APPARATUS. 

within  two  minutes  of  the  waiting  room  and  if  neces- 
sary main  line  cars  are  held  that  length  of  time. 

The  relays  might  have  been  operated  from  the  trolley 
or  with  110  volts  alternating  current,  but  it  was  decided 
to  use  dry  cells  as  it  was  thought  that  less  trouble 
would  thus  be  experienced.  Fewer  cells  are  used  in  the 
circuit  to  No.  2  contactor  than  in  the  No.  1  contactor 
circuit  because  the  former  is  closer  to  the  relays  and 
there  is  therefore  less  line  loss.  The  battery  as  in- 
stalled has  a  life  of  from  six  to  eight  months  as  current 
is  used  only  at  the  instant  that  contact  is  made  at  one 
of  the  directional  contactors.  These  contactors  are  a 
standard  type  built  by  the  United  States  Sitrnal  Com- 
pany.   Fuses  and  grounded  carbon  blocks  are  used  for 
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sequence  of 'operations  is  aa  follows :  The  trolley  wheel 
of  an  approaching  branch-line  car  operates  contactor 
No.  1,  which  causes  the  momentary  closing  of  a  circuit 
from  the  battery  through  relay  C.  Armature  D  is  thus 
operated  causing  contact  to  be  made  at  E,  and  thus 
supplies  110  volts  alternating  current  to  the  60-watt 
signal  lamp  located  in  the  signal  box.  As  soon  as  the 
armature  D  operates,  a  spring  F  pulls  the  armature  B 
to  the  right  and  under  the  offset  end  of  D  so  that  the 


the  protection  of  the  contactor  circuit.  This  equipment 
has  now  been  in  use  for  nearly  two  years  and  has  proved 
entirely  satisfactory. 


A  branch  of  the  National  Safety  Council  has  l>een 
organized  in  Minneapolis'  with  committees  on  finance, 
public  safety,  industrial  safety,  traffic,  organization, 
schools  and  membership.  It  is  planned  to  engage  an 
expert  safety  engineer  to  take  the  lead  in  this  work. 
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A.  I.  E.  E.  Holds  Traction  Meeting 

The  Papers  at  the  Pittsburgh  Meeting  of  March  12  Covered  Substation  Problems  and  the 

St.  Paul  Locomotive — They  Were  Abstracted  in  Last  Week's  Issue — 

The  Discussion  Is  Abstracted  in  This  Issue 


ONE  OF  the  best  attended  meetings  of  the 
American  Institute  of  Electrical  Engineers  which 
has  been  held  outside  of  New  York  City  took 
place  in  Pittsburgh  on  Friday,  March  12.  The  entire 
day  was  devoted  to  discussion  of  railway  apparatus 
and  equipment,  including  descriptions  of  the  two  designs 
of  locomotive  for  the  latest  Chicago.  Milwaukee  & 
St.  Paul  electrification.  The  pa- 
pers for  this  meeting  were  ab- 
stracted in  the  March  13  issue  of 
this  paper. 

The  morning  was  devoted  to  an 
inspection  of  the  Westinghouse 
Electric  &  Manufacturing  Com- 
pany's works  at  East  Pittsburgh, 
during  which  the  visitors  had  op- 
portunity to  see  one  of  the  new 
automatic  switchboards  which  are 
being  built  for  operation  in  one 
of  the  Cleveland  Railway's  sub- 
stations. The  most  interesting 
event  of  the  morning,  however, 
was  the  inspection  of  one  of  the 
ten  St.  Paul  locomotives  which  the 
Westinghouse  company  is  fur- 
nishing. After  an  interesting 
motion-picture  exhibit  of  railway 
electrification,  the  Westinghouse 
company  entertained  the  group  at 

luncheon  in  the  Women's  Cafeteria.  The  afternoon 
session  was  devoted  to  two  papers  on  short  circuit  and 
rotary  flashing  protection,  and  to  two  papers  on  auto- 
matic railway  substations.  The  evening  session,  held 
after  an  informal  evening  dinner,  was  devoted  to  the 
discussion  of  the  two  designs  of  the  St.  Paul  locomo- 
tive. Over  300  were  seated  at  the  dinner  and  nearly 
500   attended   the   meetings. 

During  the  morning  the  board  of  directors  held  a 
meeting,  at  which,  in  addition  to  other  matters  consid- 
ered. President  Calvert  Townley  was  authorized  to 
appoint,  after  conference  with  W.  S.  Murray,  a  com- 
mittee for  the  specific  purpose  of  study  and  report  on 
the  super-power  scheme  for  the  Northeastern  Atlantic 
Seaboard.  It  will  be  recalled  that  at  a  meeting  of  the 
Institute  held  in  New  York  City  on  Feb.  20,  a  resolu- 
tion was  passed  requesting  the  board  to  consider  the 
advi.sability  of  appointing  such  a  committee. 

Protection  Against  Flashing  Analyzed 

In  the  discussion  of  the  papers  on  "Short-Circuit 
Protection  for  Direct-Current  Substations"  by  J.  J. 
Linebaugh  and  on  "Flashing  of  60-Cycle  Synchronous 
Converters  and  Some  Suggested  Remedies"  by  M.  W. 
Smith  at  the  afternoon  session,  F.  D.  Newbury  made 
the  point  that  a  modern  high-.speed  breaker  is  a  greater 
potential  danger  than  an  ordinary  breaker.  Unless  it 
clears  the  circuit  before  flashing  occurs,  it  may  cause 
flashing  by  its  opening.  If  the  circuit  is  not  opened 
at  all,  there  is  less  danger  from  flashing  than  if  it  is 
opened  just  after  fla.shing  occurs.    That  is,  if  on  account 


WE  MUST  LOOK  at  the 
subject  of  electrification 
broadly.  Every  heavy  electri- 
fication so  far  installed  has 
proved  successful.  No  steam 
railroad  operator  who  has  an 
electrified  section  would  consider 
reverting  to  steam.  Electrical 
engineers  must  not  becloud  these 
facts  in  their  discussion  of  types 
and  details  of  locomotives.  In 
the  present  instance,  both  loco- 
motives will  doubtless  give  sat- 
isfactory service  on  the  St.  Paul. 

Calvebt  Townley 

President  American  Institute  of  Eleotrical 
Engineera 


of  the  high  current  there  is  sufllicient  gas  generated 
to  "short"  the  machine,  then  that  "short"  will  continue 
even  after  the  circuit  is  opened.  Mr.  Newbury  also 
pointed  out  that  the  two  papers  do  not  agree  as  to  the 
effectiveness  of  flash  barriers  as  a  protection  against 
flashing.  While  perhaps  the  question  is  not  finally 
answered  now,  it  is  hoped  to  find  the  answer  of  flash 
protection  without  the  use  of  bar- 
riers, which  form  obstructions 
around  the  commutator  and  brush- 
holders.  The  high  reluctance  of 
the  commutating  pole  is  an  im- 
provement which  will  assist  ma- 
terially in  the  solution  of  this 
problem. 

C.  H.  Jones,  electrical  engineer 
Chicago,  North  Shore  &  Milwau- 
kee Railroad,  quoted  some  inter- 
esting experiences  with  reference 
to  flashing  in  its  substations. 
From  its  experience,  the  new 
commutating-pole  converters  are 
apparently  much  more  liable  to 
flash  than  the  older  converters. 
Whether  this  is  a  bad  effect  ac- 
companying bettei  design  in  other 
ways,  as  compared  with  the  older 
types  of  converters,  or  whether 
there  is  some  other  reason  was  not 
analyzed  by  Mr.  Jones.  He  stated  that  he  was  merely 
presenting  experience.  New  equipment  has  been  in- 
stalled with  barriers  and  none  of  these  rotaries  have 
flashed.  Sometimes  the  rotaries  have  been  heard  to 
"squeal"  as  though  they  were  about  to  flash,  but  they 
have  never  done  so.  Two  of  the  rotaries  which  had 
been  installed  without  barriers  flashed  on  occasion; 
since  adding  barriers  there  has  been  no  record  of  a 
flash.  The  stresses  imposed  which  have  caused  flashing, 
when  flashing  occurred,  and  "squealing,"  when  flashing 
seemed  imminent,  have  been  as  great  as  those  involved 
in  starting  a  four-car  train  in  front  of  a  substation,  the 
train  drawing  1,000  amp.  per  car  at  the  start. 

In  closing  the  discussion  on  these  papers  the  point 
was  made  that  in  order  to  prevent  flashing  by  means  of 
a  high-speed  breaker  the  circuit  must  be  broken  before 
one  commutator  bar  can  move  from  one  brush  to 
another,  and  this  time  element  usually  cannot  exceed 
0.008  sec.  The  General  Electric  Company  experiments, 
in  which  a  breaker  was  timed,  included  one  test  (which 
was  verified  by  repetition)  of  breaking  dead  short 
circuit  five  times  in  seven  seconds  without  any  subse- 
quent flashing.  A  high-speed  breaker  is  particularly 
effective  with  a  machine  having  high-reluctance  com- 
mutating poles,  and,  if  the  development  along  this  line 
is  perfected,  flash  barriers  may  be  done  away  with.  A 
combination  of  a  high-speed  breaker,  cutting  in  resist- 
ance, with  a  low-speed  breaker  which  breaks  the  circuit 
completely  somewhat  later,  has  been  used.  However, 
the  high-speed  breaker  upon  operation,  when  it  cuts  in 
resistance,  starts  a  cyclic  variation  on  the  alternating- 
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current  side,  and,  if  the  low-speed  breaker  operates 
seven  or  eijrht  cycles  after  this,  the  machine  is  still 
likely  to  flash  due  to  the  variations  on  the  alternating- 
current  side  not  having  been  damped.  If,  on  the  other 
hand,  the  low-speed  breaker  does  not  operate  until 
seventeen  or  eighteen  cycles,  the  operation  is  satis- 
factorj'. 

Automatic  Substations  Favored 

Much  interest  was  evident  in  the  discussion  of  "Auto- 
matic Railway  Substations"  by  F.  W.  Peters,  and  "Auto- 
matic Substations  for  Heavj'  City  Service"  by  R.  J. 
Wensley.  S.  Q.  Hayes  related  what  seemed  to  him  a 
coincidence,  that  only  on  the  preceding  day  he  had 
received  information  from  Brown,  Boveri  &  Company, 
that  one  automatic  substation  is  now  installed  in 
Switzerland.  This,  however,  is  not  automatic  in  the 
sense  in  which  the  term  is  used  in  this  country,  in 
that  the  station  starts  operation  when  the  load 
approaches  it,  but  rather  that  it  starts  and  stops 
automatically  by  a  clock  arrangement,  starting  at  a 
certain  given  time  in  the  morning  and  stopping  at  a 
set  time  in  the  evening. 

C.  H.  Jones  stated  that  from  the  two  and  a  half 
years'  experience  of  his  company  the  automatic  sub- 
station is  a  success,  at  least  in  heavy  interurban  traction 
service,  in  fact,  he  feels  that  the  automatic  substation 
is  more  satisfactory  than  the  manual.  On  this  road 
there  are  five  substations,  three  of  500-kw.  capacity 
each,  one  of  300-kw.,  and  one  of  1,000-kw.  All  are 
25-cycle,  but  one  is  being  changed  over  to  60-cycle,  and 
a  new  60-cycle  substation  is  on  order.  The.se  five  sub- 
stations operate  on  an  interurban  system  where  47-ton 
steel  cars  are  used  in  from  one  to  four-car  trains. 
Mr.  Jones  emphasized,  however,  that  an  automatic 
substation  cannot  go  forever  without  attention.  It 
^  needs  careful  observation  and  maintenance,  and  he  has 
found  it  necessary  to  make  inspection  once  per  day. 

Mr.  Jones  made  the  additional  point  that  he  has  found 
it  desirable  to  know  what  the  station  has  done  between 
inspections.  At  the  present  time  no  recording  instru- 
ments of  any  kind  are  furnished  by  the  manufacturers 
to  indicate  what  happens  in  the  station  between  inspec- 
tions. Manufacturers  should  provide  some  such  equip- 
ment. In  its  absence  he  has  installed  Veeder  counters 
on  each  piece  of  operating  mechanism  and,  by  checking 
up  the  number  of  times  one  piece  operates  against  the 
number  of  times  the  others  operate,  some  idea  of  the 
general  action  of  the  various  pieces  is  obtained.  But 
this  is  not  suflUcient. 

Another  speaker  argued  that  the  installation  of  auto- 
matic substations  allows  a  road  to  carry  over  peaks 
with  smaller  installations  on  account  of  the  inherent 
characteristic  of  intermittent  operation.  Continuous 
operation,  even  with  low  loads,  keeps  machine  tempera- 
tures up,  whereas  intermittent  operation,  over  the  peak 
only,  allows  a  greater  peak  load.  Another  feature  is 
that  the  low  trolley  voltage,  due  to  the  inadequate 
system  of  distribution  from  manually  operated  stations, 
the  number  of  which  must  be  affected  by  the  operator's 
wages,  may  be  much  improved  by  redistribution  of  sub- 
stations on  the  automatic  basis.  As  an  inverse  to  the 
taking  down  of  copper  in  Mr.  Wensley's  analysis,  an 
automatic  substation  may  prove  its  economy  by  savings 
realized  by  obviating  the  necessity  for  putting  up  cop- 
per. Many  electric  railways  must  also  control  auxiliar>- 
circuits,  such  as  lighting,  sometimes  industrial  power. 


and  sometimes  pumping,  and  this  may  also  be  done 
from  the  automatic  substation.  Another  economic  fea- 
ture with  reference  to  shut-downs  due  to  labor  strike.'; 
is  that  in  many  cases  where  some  labor  can  be  obtained, 
the  main  power  house  can  operate  and  automatic  sub- 
stations will  keep  the  system  going,  thus  making  a 
saving  in  preventing  the  loss  of  revenue  which  would 
occur  throuph  non-operation  of  the  road. 

Another  speaker  said  that  little  had  been  said  about 
high-tension  switching.  On  interurban  roads  which  are 
comjjetitors  of  steam  roads,  continuity  of  service  is  of 
extreme  importance.  Where  the  road  depends  upon  a 
long-distance  high-tension  supply  line  a  steam  station 
is  usually  kept  in  "hot  standby"  and.  if  the  long-distance 
line  falls,  the  steam  station  cuts  in.  Such  interurban  i 
roads  using  automatic  substations  must  then  have  ' 
duplicate  lines  with  additional  relays  to  cause  automatic 
transfer  from  a  disabled  line  to  another  line,  so  arranged 
that,  when  the  disabled  line  is  restored  the  station 
automatically  returns  to  it.  Another  feature  in  the  case 
of  a  "disconnect"  due  to  overload  is  that  a  manual 
station's  operator  usually  is  told  to  make  three  trials  to 
close  the  circuit,  spacing  these  trials  about  a  minute 
apart,  and,  if  trouble  still  exists,  to  report  to  someone  ! 
higher  up.  In  automatic  substations  there  must  be 
something  to  take  the  place  of  this,  and  a  motor- 
operated  switch  has  been  used  to  close  the  circuit  three 
or  four  times  at  satisfactory'  intervals.  Then,  if 
trouble  still  exists,  the  switch  is  locked  up  and  the 
dispatcher  is  automatically  signaled. 

Future  Possibilities  of  the  Automatic  Substation 

Donald  Bowman.  Commonwealth  Edison  Company, 
raised  a  question  in  regard  to  the  future  possibility 
of  the  application  of  automatic  substations  to  extremely 
heavy  low-tension  direct-current  service.  His  question 
related  to  a  system  where  the  whole  distribution  plant 
is  underground  and  the  element  of  continuity  of  service 
is  at  least  equivalent  in  importance  to  operating  cost. 
In  many  substation  operations  it  is  satisfactory  if 
everything  is  done  as  per  .schedule,  but  if  on  a  large 
system  a  generating  unit  or  a  substation  unit  bums 
out,  either  of  which  seriously  impairs  continuity  of 
service,  then  there  must  be  emergency  switching,  both 
high-tension  and  low-tension.  And  in  part  the  switch- 
ing done  must  be  developed  by  the  needs  of  the  moment 
and  can  hardly  be  scheduled  in  advance.  Similar  con- 
ditions arise  when  a  manhole  "blows  out"  or  when  some 
other  heavy  accident  happens  in  the  underground  dis- 
tribution system. 

In  closing  the  discussion  on  these  two  papers  Mr. 
Peters  stated  he  was  in  thorough  agreement  with  Mr. 
Wensley  on  the  analysis  of  concentrated  city  service. 
To  be  sure,  most  of  the  present  installations  are  inter- 
urbans  and  there  is  no  doubt  as  to  the  return  on  the 
investment  in  those  cases.  On  the  other  hand,  in  heavy 
city  service  the  equipment  is  not  so  cheap  and  the 
attraction  to  automatic  stations  in  big  centers  must  be 
based  on  an  analy-sis  such  as  Mr.  Wensley  has  given 
and  on  more  effective  operation  in  general.  If  all 
engineers  too'k  the  interest  in  automatic  substations 
which  Mr.  Jones  does  they  would  be  much  better  off. 
He  said  also  that  there  are  several  automatic  substa- 
tions operating  in  Australia  and  one  is  now  beinff 
shipped  to  New  Zealand. 

Mr.  Peters  said  also  that  the  application  of  automatic 
substations  to  industr>'  has  been  urged,  as  these  are 
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excellent  in  large  factories.  For  example,  in  the  case 
of  an  industrial  plant  having  a  long  low-voltage  dis- 
tribution, the  fixed  charges  on  the  actual  investment 
in  copper  plus  the  heating  losses  will  more  than  take 
care  of  the  installation  of  small  automatic  substation 
units  in  the  industrial  establishment.  One  large  manu- 
factory is  now  installing  several  of  these  to  replace 
its  heavy  low-voltage  distribution. 

Absolute  Automatic  Operation  Improbable 

Mr.  Wensley  first  answered  Mr.  Bowman's  question 
as  to  intensified  low-voltage  systems  and  stated  that 
this  was  a  real  problem,  perhaps  the  biggest  problem 
in  the  application  of  automatic  substations.  There  have 
already  been  developed  as  part  of  the  standard  product 
selective  power  relays  to  clear  out  from  the  tie  bus 
feeders  which  are  giving  trouble.  Power  can  be  fed 
in  through  several  buses  from  different  directions  and 
automatically  relays  can  pick  a  satisfactory  live  bus. 
Many  other  operations  like  this  can  be  performed.  But, 
in  Chicago,  where  there  is  one  of  the  largest  networks 
in  the  country,  it  will  probably  be  impossible  to  make 
the  whole  system  automatic.  The  system  operator, 
however,  might  be  enabled  by  some  method  of  selection, 
such  as  is  used  in  the  automatic  telephone  system,  to 
control  individual  switches  in  a  substation  and  thus  take 
*  care  directly  of  the  emergency  switching. 

On  the  other  hand,  the  automatic  substation  has 
some  inherent  characteristics  in  the  case  of  serious  shut- 
downs which  can  never  be  equalled  by  the  present  man- 
ual method  of  operation.  Reference  here  is  made  to  a 
condition  in  which  there  is  a  complete,  or  very  large  par- 
tial, shut-down  of  service  and  in  which  service  must  be 
restored.  Under  manual  operation,  if  the  whole  or  a 
large  part  of  the  system  is  down  it  is  frequently  neces- 
sary to  send  out  men  to  cut  off  individual  buildings  and 
large  feeder  sections,  so  that  the  load  may  be  taken  on 
a  little  at  a  time.  Under  the  automatic  system  the  fea- 
ture of  load-limiting  resistance  helps  the  system  to  come 
back  gradually  and  pick  up  the  entire  load  without  any 
such  universal  disconnection.  Mr.  Wensley  was  willing 
almost  to  guarantee  that  an  automatic  substation  system 
could  pick  up  a  full  load  within  three  minutes  after 
power  was  supplied  again,  as  compared  with  an  esti- 
mated three  hours  under  manual  operation. 

Of  course  the  principle  of  load  limiting  resistance  is 
not  limited  in  its  application  to  automatic  substations, 
but  it  might  be  installed  as  an  auxiliary  to  manual  oper- 
ation. However,  the  additional  automatic  features  of 
the  automatic  substation  are  well  worth  while,  for  they 
tend  to  make  the  operation  most  rapid,  in  fact,  some 
series  of  operations  are  completed  in  the  same  time  that 
the  station  operator  would  be  deciding  as  to  which 
switch  to  throw  first. 

Referring  to  the  necessity  for  applying  high-speed 
circuit  breakers  to  automatic  substations,  Mr.  Wensley 
said  that  by  the  automatic  introduction  of  three  steps 
of  resistance  in  cutting  down  a  short  circuit  before 
opening  up,  the  necessity  for  a  high-speed  circuit 
breaker  is  eliminated. 

A  Musical  Treat  at  the  Dinner 

After  the  informal  dinner  in  the  evening,  short 
addresses  were  made  by  E.  H.  Sniffin,  manager  of  the 
power  department  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  by  A.  W.  Thompson,  presi- 
dent of  the  Philadelphia  company,  which  owns  and  oper- 


ates the  local  electric  light  and  power  company,  gas  c^p?- 
pany  and  railways    and  by  Calvert  Townley,  p;res«^t 


of  the  Institute. 
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During  the  dinner  the  guests  were  very  pleasanJJy 
entertained  by  a  musical  treat  by  Phillips  Thomas  of 
the  Westinghouse  Company.  Mr.  Thomas  produced  his 
music  electrically.  By  means  of  a  convenient  keyboard 
mechanism  he  connected  various  values  of  inductance 
and  capacity  in  a  resonating, circuit  whose  source  of 
energy  was  a  mercury  vapor  lamp  and  to  a  piano  accom- 
paniment played  a  large  number  of  popular  and  even 
cjassical  airs.  A  loud  speaking  transmitter  served  to 
make  the  music  audible  to  all  in  the  large  dining  hall. 

Locomotive  Discussion  Lacks  Excitement 

At  the  evening  session  the  two  papers  by  A.  F. 
Batchelder  and  S.  T.  Dodd  of  the  General  Electric  Com- 
pany and  N.  W.  Storer  of  the  Westinghouse  company 
were  presented  in  discussion  of  the  two  designs  of  loco- 
motive for  the  Chicago,  Milwaukee  &  St.  Paul  Railroad. 
Judged  from  the  tenor  of  previous  Institute  meetings 
on  matters  having  to  do  specifically  with  methods 
of  trunk  line  electrification,  the  discussion  at  this  meet- 
ing was,  as  Mr.  Storer  expressed  it,  exceedingly  tame. 
None  of  the  lively  discussions  between  representatives 
of  the  two  schools  of  thought  developed,  as  might  have 
been  anticipated  from  earlier  traction  meetings. 

Mr.  Storer,  after  reading  his  paper,  made  the  addi- 
tional remark  that  it  would  be  difficult  to  imagine  two 
results  or  two  locomotives  differing  more  than  these  do 
and  yet  made  to  fill  the  same  specifications.  On  the 
other  hand,  this  very  difference  shows  the  flexibility  of 
the  application  of  electricity,  not  only  to  traction,  but 
to  industry  in  general. 

R.  L.  Wilson,  recalling  his  practical  experience  in  the 
beginning  of  heavy  electric  traction  on  steam  roads, 
said  that  the  early  impression  was  that  the  electric  loco- 
motive was  so  complicated  as  to  be  not  readily  accepted 
by  steam  railroad  operators.  It  still  appears  to  some 
railroad  men  to  be  a  complicated  piece  of  machinery, 
but  its  reliability  has  been  proved.  There  is  quite  a 
divergence  mechanically  between  these  two  locomotives. 
The  Westinghouse  locomotive  is  the  well-known  Pacific 
type,  but  what  led  to  the  other  type  is  not  apparent.  It 
seems  that  the  General  Electric  Company  expected  its 
locomotive  to  react  on  the  track  and  that  certain  devices 
have  been  introduced  to  overcome  this  tendency.  One 
of  these  is  the  use  of  rollers  under  the  cab.  On  the  New 
York,  New  Haven  &  Hartford  locomotives  a  roller  is 
used  under  the  cab,  but,  while  similar  to  the  one  now 
adopted  on  the  St.  Paul  locomotive,  it  differs  in  that  all 
rollers  continue  to  bear  weight,  whereas  there  is  a  pos- 
sible objection  in  this  one  in  that  the  roller  on  one  side 
rolls  up  an  incline  and  is  active,  but  the  roller  on  the 
other  side  may  be  left  without  weight  on  it  and  thus 
prove  a  weak  point. 

The  slow  speed  motor  on  the  General  Electric  locomo- 
tive would  naturally  call  for  high  copper  losses.  The 
question  was  raised  as  to  the  reasonableness  of  the 
amount  of  heat  which  would  be  produced  in  the  motors 
on  the  long  grade  which  these  locomotives  must  nego- 
tiate on  the  St.  Paul.  Another  question  related  to  the 
temperature  rating,  the  paper  having  given  266  hp.  as 
the  rating  of  the  motor  at  120  deg.  temperature  rise,  but 
having  said  nothing  as  to  the  maximum  operating  tem- 
perature expected.  Considerable  stress  having  been  laid 
upon  the  efficiency  of  the  gearless  motor  at  high  speed. 
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the  question  was  raised  as  to  what  would  be  the  average 
speed  at  which  these  locomotives  would  operate. 

Mr.  Storer  was  asked  as  to  possible  contemplated  dif- 
ficulties with  the  exciter,  which  is  mounted  like  an  ordi- 
nar>'  interurban  motor.  The  point  was  brought  out  that 
this  means  a  reversal  of  the  ordinary  drive  between 
gear  and  pinion  in  this  type  of  mounting,  in  that  the 
usual  drive  is  a  small  pinion  driving  a  large  gear, 
whereas  in  this  case  the  large  gear  drives  the  small 
pinion.  Mr.  Storer's  reply  was  that  the  size  of  the  axle- 
driven  generator  was  so  much  over  the  amount  of  power 
it  would  be  called  upon  to  give  that  no  trouble  with  this 
was  anticipated. 

A.  M.  Candy,  in  discussing  the  complexity  of  the 
modem  locomotive,  related  his  experience  in  connection 
with  the  Pennsylvania  electrification.  In  this  case  a 
man  was  placed  on  each  locomotive  to  help  the  engineer 
in  case  of  trouble  and  these  men  vied  vnth  each  other  in 
finding  quick  answers  to  hypothetical  troubles  and 
stayed  up  late  at  night  familiarizing  themselves  with  all 
the  various  details  of  the  locomotive,  but  in  no  case  was 
there  any  opportunity  to  test  their  ability.  The  com- 
plexity is  apparently  over-emphasized.  Another  speaker 
called  attention  to  the  fact  that  in  comparing  the  elec- 
tric locomotive  with  the  steam,  if  every  little  detail  of 
the  steam  engine  from  the  chemistry  of  its  coal  to  the 
final  mechanics  of  its  valve  motion  were  taken  into  con- 
sideration, it  might  be  found  as  complex  in  its  way  as 
the  electric  locomotive  is  in  its  own. 

Success  of  Electrification  Emphasized 

President  Townley  emphasized  the  fact  that  the  elec- 
trification of  the  steam  road  must  be  looked  at  broadly ; 
that  so  far  every  electrification  of  a  steam  road  had  been 
Buccesisful;  that,  to  be  sure,  these  electrifications  had  all 
been  with  different  types  of  locomotives,  varying  in 
:dMi^  and  eflUciency,  but  that  electrical  engineers  must 

bMDi^asize  the  uniform  success  of  electrification.     No 

iBteara  railroad  operating  man  who  has  an  electrified 
aBction  would  discard  it  now  and  replace  it  with  steam. 

f  When  electrical  men  argue  too  much  about  the  types  and 
locomotives,  steam  railroad  operators  may  grow  skepti- 
cal   What  will  probably  happen  in  the  present  instance 

Hb  that  both  of  these  locomotives  will  perform  to  the 

uSntire  satisfaction   of  the  Chicago,   Milwaukee  &   St. 

-'P«ul  Railroad,  and  while  electrical  engineers  may  learn 
something  from  the  comparison  of  the  two  designs  for  a 
ipven  specification,  the  argument  about  these  two 
desiims  should  not  be  emphasized  in  such  a  way  as  to 
throw  any  doubt  upon  the  intrinsic  value  of  either. 
Electrifications  now  planned  and  to  be  executed  in  the 
near  future  will  call  for  so  many  locomotives  that  all 
the  facilities  of  all  the  manufacturers  will  not  be  enough 
to  satisfy  the  demand. 

In  closing  the  discussion  Mr.  Dodd  said  that  he  did  not 
know  the  temperature  at  which  the  motors  would  oper- 
ate, but  that  he  knew  the  motors  would  perform  service 
and  called  attention  to  the  successful  operation  of  simi- 
lar motoni  on  the  New  York  Central.  As  to  complexity, 
he  stated  that  if  it  were  desired  he  could  show  diagrams 
much  more  complex  than  those  showed  by  Mr.  Storer 
but  emphasized  again  the  point  made  by  Mr.  Townley 
that  the  first  thing  to  look  toward  is  service.  With 
raference  to  the  center  of  gravity,  he  stated  he  did  not 
aee  that  it  made  much  difference  where  it  is,  so  long  as 
the  weight  ie  properly  distributed  to  make  a  locomotive 

■ride  the  track  satisfactorily.    In  this  connection  he  called 


attention  to  a  previous  discussion  of  this  point  by  Mr. 
A.  F.  Batchelder  before  the  American  Society  of 
Mechanical  Engineers  at  its  annual  meeting  in  Decem- 
ber, 1916. 

He  brought  up  another  point  of  Mr.  Townley's  that 
there  is  a  big  job  ahead  in  electrification  and  it  is  splen- 
did to  have  these  two  designs  upon  which  to  base  further 
developments.  At  the  present  time  there  are  about  350 
heavy  traction  electric  locomotives  and  about  63,000 
steam  locomotives,  so  that  the  work  of  electrification  is 
just  beginning  and  there  is  much  to  work  out  before 
electricity  comes  into  its  own. 

Mr.  Storer  said  he  was  sorry  the  meeting  had  been  so 
tame.  He  said  he  tried  to  start  a  few  things  but  could 
not  get  any  reaction.  He  did  emphasize  that  he  was 
very  glad  that  the  two  companies  were  both  working  on 
the  same  job,  that  both  locomotives  would  probably  per- 
form good  service  for  the  railroad,  and  that,  as  a  result 
of  the  divergent  designs,  the  whole  art  would  benefit 
from  the  results  of  the  study  of  the  service  of  the  two 
locomotives. 


Light,  Hand-Hammer  Drill 


HAND     HAMMBR 
DRILL. 


A  SMALL,  light,  hand-hammer 
drill  has  been  developed  by 
the  IngersoU-Rand  Company,  New 
York,  N.  Y.  This  machine  is  known 
as  the  "Bar  33  Jackhamer."  Its 
weight  is  21i  lb.  and  it  is  recom- 
mended for  drilling  holes  in  con- 
crete or  other  foundations,  where 
a  machine  of  extreme  light  weight 
is  necessary.  It  is  not  recommend- 
ed for  drilling  deep  holes  or  for  use 
in  hard  rock. 


Commutator  Slotter  for  Small  Armatures 

THE  accompanying  illustration  shows  a  small,  simple 
commutator  slotting  machine  which  was  made  jip  in 
the  shops  of  the  Georgia  Railway  &  Power  Company, 
Atlanta,  Ga..  to  do  the  slotting  work  on  the  air  com- 
pressor armatures.    As  there  are  only  about  two  arma- 
tures to  be  repaired  each 
week,  it  was  not  considered 
worth    while    to    devise    a 
power-driven    machine    us- 
ing   a    revolving    saw    for 
cutting  away  the  micA. 

In  this  machine  a  shar- 
pened piece  of  hack-saw 
blade  is  held  in  the  tool 
post  by  two  yokes  fastened 
to  the  tool  head  by  four 
bolts  and  nuts.  The  tool 
head  is  shifted  toward  and 
away  from  the  commutator 
by  means  of  a  crank  and  a 
l-in.  screw.  This  tool  post  is  also  machined  so  that  it 
may  be  moved  laterally  or  axiaOy  by  means  of  a  lever 
having  it^  fulcrum  on  the  pedestal  which  supports  the 
armature.  Thin  handle  is  attached  to  the  tool  head  as 
seen,  and  a  slot  in  the  lever  permits  of  oscillating  the 
tool  back  and  forth  by  means  of  the  lever.  The  lever 
is  6  in.  long  from  fulcrum  to  the  point  of  tool  head  at- 
tachment and  12  in.  long  from  this  point  to  the  end. 


SMALL  HAND-OPBRATBD 
COIIMI'TATOK  SLOTTBR 
FOR    SMALL.   ARMATURES 
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ELECTRICALLY-OPERATED  TRAIN  ON  COAST  DIVISION   OF   THE   CHICAGO.   MILWAUKEE   &   ST.    PAUL   RAIL- 
ROAD ON  THE  SUMMIT  OF  THE  CASCADE  MOUNTAINS 

St.  Paul  Electric  Service  Out  of  Seattle  Begins 

Notable  Inauguration  of  Service  on  March  5  Attended  by 

Representatives  of  Railroad,  Power  and 

Manufacturing  Interests 


THE  inauguration  of  electric  passenger  service  on 
the  Coast  Division  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railroad  occurred  on  March  5,  1920, 
when  a  train  drawn  by  a  General  Electric  locomotive 
made  the  run  from  Seattle  to  Cle  Elum  and  return.  On 
board  was  a  party  consisting  of  officials  of  the  road, 
executive  heads  of  the  Puget  Sound  Traction,  Light  & 
Power  Company  and  the  Stone  &  Webster  companies, 
representatives  of  electrical  manufacturing  companies, 
newspaper  men  from  all  over  the  Northwest,  technical 
and  trade  journal  correspondents,  five  motion-picture 
operators  and  a  number  of  commercial  photographers. 
In  all  114  persons  were  on  board  the  train  as  the  guests 
of  the  Puget  Sound  Company  which  furnishes  power 
for  the  operation  of  this  section  of  the  road.  The  trip 
occupied  eleven  hours,  and  the  program  worked  out 
according  to  schedule.  This 
locomotive  is  one  of  five 
which  will  furnish  passen- 
ger service  on  the  Coast 
Division,  where  the  freight 
locomotives  will  be  re- 
geared  G.  E.  locomotives 
transferred  from  the  Rocky 
Mountain  Division.  The 
passenger  service  formerly 
given  with  the  last-named 
will  be  given  with  the  new 
Westinghouse  locomotives 
described,  together  with 
the  G.  E.  machines,  in  the 
issue  of  this  paper  for 
March     13.       The    accom- 


TRAIN  STARTING  ON  RETURN  TRIP  FROM  CLE  ELUM  TO 
TACOMA  TERMINUS 


panying  photographs  show  the  train  and  the  party,  and 
give  an  idea  of  the  scenic  beauties  en  route.  Officials 
of  the  Chicago,  Milwaukee  &  St.  Paul  on  the  "special 
electrical"  train  were:  H.  B.  Earling,  vice  president; 
Macy  Nicholson,  general  manager;  J.  L.  Brown,  assis- 
tant superintendent  of  transportation;  J.  R.  Veitch, 
assistant  traffic  manager ;  R.  Beeuwkees,  chief  electrical 
engineer;  F.  B.  Walker,  assistant  electrical  engineer; 
H.  W.  Williams;  A.  P.  Chapman,  Jr.,  assistant  general 
passenger  agent;  W.  L.  Hubbard  (all  from  Seattle); 
E.  A.  Lalk,  Tacoma;  W.  P.  Warner.  Spokane;  F.  J. 
Allman,  Tacoma;  F.  C.  Dow,  Tacoma,  and  J.  F.  Bahl, 
A.  J.  McCarthy  and  R.  F.  Randall,  Seattle.  Others  in 
the  party  were:  W.  S.  Elliott,  general  manager,  O.  W. 
R.  &  N.,  Spokane;  W.  H.  Wingate,  trainmaster,  Mil- 
waukee, Seattle;  William  Emerson,  traveling  engineer, 

Milwaukee,  Seattle;  Frank 
Rusch,  superintendent  mo- 
tive power,  Milwaukee, 
Seattle;  R.  J.  Middleton. 
assistant  chief  engineer, 
Milwaukee,  Seattle;  R.  H. 
Dean,  electrification  de- 
partment, Milwaukee, 
Seattle. 

Representatives  of  steam 
railroads  and  electrical 
manufacturing  companies 
were  guests  on  the  trip, 
as  follows:  I.  B.  Richards, 
general  superintendent 
Northern  Pacific,  Tacoma; 
W.  H.  Olin,  assistant  gene- 
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PFFICIALS  OF  THE  MILWAUKEK  AND  PUGET  SOUND  TRACTION.  LIGHT  &  POWTSR  COMPANIES.  NEWSPAPERMEN  AND 

GUESTS  OF  THE  COMPANIES   ON  THE   INITIAL  TRIP  OVER  THE   MOUNTAINS. 

PICTURE  TAKEN  AT  CLE  ELUM.  WASH. 


ral  freight  and  passenger  agent,  Oregon-Washington 
Railroad  &  Navigation  Company,  Seattle;  H.  F.  Alex- 
ander, president.  Pacific  Steamship  Company,  Tacoma; 
A.  M.  Ingersoll,  H.  R.  Williams,  A.  I.  Bouffler,  W.  C.  Daw- 
son, C.  D.  Phillips,  A.  F.  Marion,  0.  S.  Bowen,  A.  R.  Cook, 
Charles  E.  Peabody  (all  of  Seattle  and  Tacoma) ;  J.  B. 
Cox,  General  Electric  Company;  H.  E.  Plank,  General 
Electric  Company,  Seattle;  W.  D.  McDonald,  Westing- 
honae  Electric  &  Manufacturing  Company;  Captain  R.  B. 
Childs,  Inter-Mountain  Power  Company,  Seattle;  C.  M. 
Riddell,  mayor,  Tacoma;  J.  W.  McCune,  chairman  Ta- 
coma Commercial  Club;  J.  H.  Davis,  president  Tacoma 
Commercial  Club;  Rene  Martin,  London;  A.  B.  Howe, 
Tacoma;  E.  E.  Kimball,  General  Electric  Company; 
Alleij  W.  Eshelby,  Westinghouse  Company,  Seattle; 
S.  Kaneko  and  Mosuke  Higuchi,  representing  the  O.saki- 
Shosen  Kaisha  Steamship  Company,  Seattle  and  Tacoma, 


and  F.  H.  Shepard,  director  of  heavy  traction,  Westing- 
house  Electric  &  Manufacturing  Company. 

The  Puget  Sound  Traction,  Light  &  Power  Company 
was  represented  by  A.  W.  Leonard,  president;  W.  J. 
Grambs;  D.  C.  Barnes;  John  Harisberger,  superinten- 
dent of  power;  R.  T.  Sullivan,  George  Newell;  H.  B. 
Sewall;  George  Quinan,  chief  engineer;  H.  J.  GiUe, 
E.  A.  Batwell.  E.  H.  Thomas,  W.  H.  Somers,  Judge 
C.  W.  Howard  and  Scott  Z.  Henderson. 

As  the  details  of  this  electrification  have  been  given 
in  several  recent  issues  of  this  paper,  they  will  not  be 
repeated  at  this  time. 

A  map  of  the  newly  electrified  section  of  the  road 
was  printed  on  page  481  of  the  issue  of  the  Electric 
Railway  Journal  for  March  6,  and  a  news  account  of 
the  inauguration  of  electric  service  followed  in  the 
issue  for  March  13,  page  533. 


TRANSPORTATION  OFFICIAl*  OK  THE  TRIP 
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C.E.R.A.  Discusses  Energy  Saving 

Paper  by  Prof.  D.  D,  Ewing  and  Formal  Discussion  by  Four  Energy-Saving  Device 

Manufacturers  Are  Features  of  Second  Session  —  Abstracts  of  Two 

Papers  on  Bonding,  Presented  March  10,  Are  Published 


I 


A  BUSY  second-day  session  of  the  annual  meeting 
of  the  Central  Electric  Railway  Association 
March  10  and  11  at  Louisville,  Ky.,  was  given  over 
very  largely  to  the  presentation  of  a  paper  by  D.  D. 
Ewing,  professor  of  electric  railway  engineering,  Purdue 
University,  on  the  "Economical  Use  of  Electricity  for 
Car  Purposes,"  and  the  formal  discussions  by  L.  E. 
Gould,  L.  M.  Clark,  C.  H.  Koehler  and  William  Arthur 
which  followed.  Abstracts  of  this  paper  and  the  discus- 
sions which  followed  will  be  published  in  a  later  issue. 
The  report  of  the  March  10  session  and  abstracts  of  two 
of  the  papers  were  printed  last  week.  Abstracts  of  the 
other  two  papers  of  March  10  appear  below. 

President  John  F.  Collins  presided  at  the  second  ses- 
sion Thursday  morning  and  made  the  paper  and  the 
discussions  mentioned  above  the  first  order  of  business. 
At  the  conclusion  of  the  discussion  of  these  papers, 
Charles  L.  Henry  commented  upon  the  splendid  points 
which  had  been  brought  out  for  making  further  econ- 
omies in  operating  costs  and  admonished  the  members 
to  put  them  into  use,  saying  that  the  suggestions  were 
of  no  value  unless  they  were  put  into  practice.  He  com- 
plimented the  association  and  the  program  committee 
for  the  manner  in  which  it  had  always  gone  down  into 
the  meat  of  things  and  developed  studies  and  data  and 
information  which  were  of  the  greatest  value  to  the 
member  companies. 

H.  A.  Nicholl,  Anderson,  Ind.,  when  called  upon  to 
discuss  the  energy  saving  schemes,  said  that  his  com- 
pany had  recently  undertaken  an  energy-saving  cam- 
paign through  the  use  of  watt-hour  meters  because  it 
believed  that  this  would  result  in  making  available  bet- 
ter data  on  the  cost  of  operation,  and  would  bring  about 
a  better  distribution  of  equipment  since  it  would  show 
what  cars  were  the  heavier  energy  users.  This  made 
it  possible  to  use  the  cars  consuming  the  least  power 
on  those  lines  where  the  least  power  was  available.  It 
was  also  thought  that  valuable  data  would  result  as  to 
the  energy  consumed  by  empty  and  loaded  cars  and  that 
required  for  pull-ins;  and  further  that  the  inspection 
of  equipment  on  a  kilowatt-hour  basis,  a  plan  afforded 
by  the  watt-hour  meter,  would  result  in  economies  of 
very  great  value  indeed.  Mr.  Nicholl  said  that  he 
thought  the  matter  of  energy  saving  through  the  use 
of  one  of  the  several  devices  was  a  subject  which  should 
be  carefully  looked  into  by  every  company. 

As  members  of  the  committee  on  a  national  safety 
code  to  work  with  similar  committees  from  other  elec- 
tric railway  associations.  President  Collins  appointed 
James  Harmon,  safety  manager  Interstate  Public 
Service  Company,  New  Albany,  Ind.,  chairman,  and 
H.  A.  Nicholl,  Anderson,  Ind.,  and  E.  C.  Hathaway, 
Railway  Audit  Inspection  Company,  as  the  other 
members. 

H.  A.  Nicholl,  chairman,  W.  H.  Bloss  and  Allen 
Edwards  were  appointed  a  committee  of  three  to  con- 
sider the  president's  address. 

W.  G.  Stuck,  master  mechanic  Kentucky  Traction  & 
Terminal  Company,  Lexington,  spoke  briefly  of  the  plan 


of  his  company  to  equip  all  interurban  cars  with  fare 
boxes  on  the  rear  platform  and  to  make  use  of  a  com- 
bination pay-enter  and  pay-leave  system  of  fare  collec- 
tions. Passengers  boarding  cars  at  the  principal  ter- 
minals will  pass  into  the  car  without  paying  their  fares 
but  will  receive  a  check  on  which  appears  the  name  of 
the  town  at  which  they  boarded.  These  passengers  will 
then  pay  as  they  leave  the  car,  according  to  the  distance 
traveled  from  the  name  which  appears  on  the  check. 
Passengers  boarding  the  cars  at  rural  points  will  pay 
as  they  board  the  car. 

The  election  of  officers  was  made  an  order  of  business 
at  the  Thursday  session.  Their  names  were  chronicled 
in  this  paper,  issue  of  March  13. 

One  of  the  pleasant  features  of  the  Louisville  con- 
vention was  that  President  Collins  and  a  party  of  rail- 
way and  supply  men  made  the  trip  to  and  from 
Louisville  in  Mr.  Collins'  private  car,  the  "Michigan." 
The  round  trip  comprised  over  1,200  miles.  On  the 
trip  south,  the  car  left  Jackson,  Mich.,  at  7  a.m.,  Monday, 
and  arrived  at  Louisville  at  8  p.m.  Tuesday.  "The  mem- 
bers of  the  party  boarded  the  car  principally  at  Fort 
Wayne  and  at  Indianapolis  on  the  trip  south,  and  took 
leave  of  the  car  at  these  same  points  on  the  return  trip. 
The  route  followed  by  the  car  was  as  follows:  Jackson 
to  Detroit  via  the  Michigan  Railway  and  Detroit  United 
Railway  lines;  Detroit  to  Toledo,  Ohio,  via  the  Detroit, 
Monroe  &  Toledo  Short  Line  Railway;  Toledo  to  Lima, 
Ohio,  and  Fort  Wayne,  Ind.,  via  Ohio  Electric  Railway; 
Fort  Wayne  to  Bluffton,  Ind.,  via  Fort  Wayne  &  North- 
ern Indiana  Traction  Company;  Bluffton  to  Muncie  and 
Indianapolis  via  Union  Traction  Company  of  Indiana; 
and  Indianapolis  to  Louisville,  Ky.,  via  Interstate  Pub- 
lic Service  Company.  On  the  return  trip  the  car  pro- 
ceeded from  Indianapolis  to  Toledo  by  way  of  Daj^on, 
Ohio,  passing  over  the  Terre  Haute,  Indianapolis  & 
Eastern  Railway,  the  Ohio  Electric  Railway,  and  the 
Western  Ohio  Railway. 

The  Interstate  Public  Service  Company  operated 
a  special  car  from  Indianapolis  to  Louisville  and  also 
a  return  car  for  the  convenience  of  the  delegates,  a 
large  party  of  whom  availed  themselves  of  this  service. 


Distribution  Problems  of  Interurban 
Railways* 

By  J.  S.  Hagan 

Gtneral   Bnsrineerine  Department  Westlnghouse  Electric  & 
Manufacturing   Company 

FROM  an  operating  standpoint  a  high  average  volt- 
age on  an  interurban  line  is  very  desirable.  An 
article  on  "The  Effect  of  Low  Voltage  on  Railway 
Motors"  by  G.  M.  Woods  in  the  Electric  Railway 
Journal  of  Jan.  27,  1917,  discusses  the  subject  in 
detail,  and  points  out  the  advantages  of  high  voltage, 
and  the  disadvantages  which  result  with  low  voltage. 
Because  of  the  distances  involved  and  the  comparatively 

•Abstract  of  paper  read   at   annual   meeting  of   Central   Elec- 
tric Railway  Association,  Louisville,  Ky.,  March   10,   1920. 
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li^ht  traffic  on  the  average  interurban  road,  the  expense 
involved  in  supplying  substation  and  feeder  capacity  to 
maintain  a  high  average  voltage  is  very  great.  It  is 
the  purpose  of  this  paper  to  consider  the  factors  which 
enter  into  choosing  the  location  of  substations  and  size 
of  feeders  and  bonds  on  interurban  roads. 

In  operation  the  ideal  condition  would  be  obtained 
if  the  power  distribution  were  such  that  the  voltage 
at  the  cars  would  at  all  times  be  that  of  the  substa- 
tion. The  most  economical  distribution  system  is  that 
in  which  the  fixed  charges  on  the  investment  are  equal 
to  the  cost  of  the  power  lost  in  the  distribution  system. 
The  minimum  average  voltage  at  which  typical  car 
equipments  will  maintain  a  desired  schedule  is  fixed 
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CURVB8  SHOWING  ECONOMICS  OF  SUBSTATION  SPACINO 

i^ithin  limits;  and  the  voltage  which  will  occur  with 
recurring  "bunching"  of  cars  should  not  be  below  350 
volta  as  minimum  on  a  600-volt  line. 

With  a  sriven  substation  voltage  and  substation  spac- 
ing, the  choice  of  sizes  of  trolley  line,  feeders  and 
bonds  is  dependent  upon  the  profile  of  the  road,  size  of 
the  rail,  number  of  tracks,  weight  of  trains,  headway 
and  schedule  speed  of  the  equipments  operating.  Since 
the  voltage  at  the  train  is  determined  by  the  sum  of 
the  voltage  drops  in  the  overhead  copper  and  the  return 
circuit  through  the  rails,  it  ia  evident  that,  all  other 
factors  remaining  equal,  less  feeder  capacity  would  be 
required  if  there  were  two  tracks  than  if  there  were 
one.  Less  feeder  would  be  necessary  with  a  single 
track  of  90-lb.  rails,  than  with  one  of  60-lb.  rails. 

Weight  op  Tkain  Is  a  Bio  Factor  in  Feeder 
Requirements 

The  current  required  to  accelerate  a  two-car  train 
is  twice  that  required  for  a  single  car,  and  with  a  given 
substation  spacing  the  increase  in  the  amount  of  feeder 
to  keep  the  voltage  the  name  is  much  greater  than  in 
proportion  to  the  currents.  To  illustrate  the  effect 
which  the  train  weight  has  upon  the  feeder  required, 
assume  that  a  600-volt  single-track  road  with  70-lb.  rails 
and  No.  0000  l>onds  has  substations  spaced  10  miles 
apart.     Take  the  weight  of  a  sinirle  car  with  load  as 


60,000  lb.  Assume  that  cars  run  on  a  30-min.  headway 
and,  with  an  average  of  one  stop  in  two  miles,  make 
a  schedule  speed  of  30  m.p.h.  With  these  conditions 
there  is  never  more  than  one  car  moving  in  each  direc- 
tion between  substations.  Assuming  that  one  car  is 
running  while  the  other  is  starting  at  a  passing  track 
midway  between  substations  as  the  worst  voltage  con- 
dition, there  would  be  required  456,600  circ.mil  of 
overhead  copper  to  keep  a  minimum  of  350  volts  on  the 
trolley  at  the  car. 

If  multiple-unit  operation  with  2-car  trains  were 
advisable  the  same  traffic  would  be  handled  by  running 
on  a  60-min.  headway.  As  before,  assuming  that  two 
of  these  trains  were  passing  midway  between  substa- 
tions, 1,381,600  circ.mil  of  copper  in  the  trolley  and 
feeders  would  be  required  to  maintain  the  same  mini- 
mum voltage  as  with  single  car.  In  this  instance  a 
100  per  cent  increase  in  train  weight  required  a  208 
per  cent  increase  in  feeder  copper.  Actually,  with  such 
a  diflference  in  train  weights  the  investment  involved 
in  increasing  the  number  of  substations  and  slightly 
increasing  the  overhead  copper  would  be  less  than 
increasing  the  feeder  by  the  amount  indicated  and 
keeping  the  same  number  of  substations. 

The  selection  of  the  proper  gear  ratio  for  different 
classes  of  rolling-stock  has  a  very  important  bearing 
upon  feeder  capacity.  An  equipment  which  is  geared 
for  a  high  speed  takes  a  high  current  in  starting,  and 
a  greater  amount  of  feeder  and  substation  capacity  is 
required  than  would  be  necessary  with  equipment 
geared  for  lower  speeds.  Where  competition  or  local 
conditions  demand  high-speed  pas^senger  service,  there 
is  no  alternative  but  to  install  substation  capacity 
and  feeders  to  take  care  of  that  service.  However, 
on  many  lines  equipments  are  geared  for  a  speed 
greater  than  the  service  demands  and  might  readily 
be  changed  to  a  lower-speed  gearing  with  the  resultant 
advantages  of  higher  voltage. 

I.OC0M0TIVES  Should  Be  Geared  for  Slow  Speed 

The  question  of  slow-speed  equipments  is  especially 
important  with  regard  to  freight  haulage.  A  freight 
car  or  locomotive  equipment  which  is  geared  for  a 
speed  comparable  to  that  of  a  passenger  car  will  impose 
a  power  demand  which  is  too  great  for  the  substation 
and  feeder  system  of  the  average  road.  A  large  propor- 
tion of  the  time  a  freight  train  is  on  the  road  is  con- 
sumed in  terminal,  switching  and  standstill  time,  and 
the  actual  running  time  is  comparatively  snuUI.  A 
slight  reduction  in  running  speed  therefore  has  little 
effect  on  the  ser\'ice  rendered  shippers,  but  the  use  of 
low-speed  equipments  is  ver>'  advantageous  to  railwa)rs 
in  reducing  the  peak  demand  on  substations.  By  using 
slow-speed  motors  with  maximum  reduction  gearing  on 
locomotive  and  freight-car  equipments^  relatively  heavy 
trains  may  l>e  hauled  and  the  power  requirements  are 
so  low  that  in  many  cases,  with  proper  dispatching,  no 
additional  substations  or  feeders  are  required. 

From  the  foregoing  it  is  evident  that  the  feeder 
requirements  for  interurl>an  roads  will  var>-  between 
wide  limit.H.  One  600-volt  interurban  road  17J  miles 
in  length,  handling  comparatively  light  traffic,  has  only 
one  power  house  and  sulwtation  located  at  the  center 
of  the  line.  With  stub  end  feeding  distance  of  8}  miles 
only  the  No.  0000  trolley  is  used.  A  double-track  600- 
volt  road  in  one  of  the  eastern  states,  90  miles  in  length 
is  operating  multiple-unit  trains  on  a  40-min.  head- 
way.    The   substations   are   spaced   approximately    10 
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miles  apart,  and  two  No.  0000  trolleys  and  1,000,000 
circ.mil  of  feeder  extend  the  length  of  the  road  with 
several  miles  of  1,500,000-circ.mil  feeder.  Instances 
may  be  cited  of  roads  using  amounts  of  feeder  varying 
between  these  extremes.  Most  interurban  roads  have 
No.  000  or  No.  0000  trolley  and  from  300,000  to  600,000 
circ.mil  of  feeder.  However,  the  number  of  railways 
which  do  not  come  within  these  limits  is  so  great  that 
the  only  conclusion  which  can  be  drawn  is  that  the 
distribution  layout  of  each  road  must  be  considered 
separately  to  meet  the  local  requirements. 

A  number  of  interurban  roads  are  using  1,200  to 
1,500  volts  on  the  trolley.  The  effect  of  increasing 
substation  voltage  is  apparent.  The  same  factors  which 
enter  in  determining  substation  spacing  and  feeder 
capacity  for  low  voltages  apply  to  the  higher  voltages. 
•Due  to  the  decreased  current  in  transmitting  a  given 
amount  of  power  a  smaller  number  of  substations  of 
increased  capacity  and  less  feeder  may  be  used  with 
high  voltages. 

Good  Bonding  Is  a  Prime  Distribution  Necessity 

The  size  of  rail  for  an  interurban  road  is  deter- 
mined primarily  by  the  weights  and  speeds  of  the  cars. 
Ordinarily,  in  outlying  districts  where  electrolysis  is 
not  a  determining  factor,  the  rail  size  which  will  be 
most  economical  from  a  maintenance  standpoint  has 
sufficient  conductance  to  provide  a  return  circuit  with- 
out additional  negative  feeders.  In  recent  years  the 
importance  of  maintaining  a  return  circuit  of  low 
resistance  has  been  recognized. 

On  interurban  roads  it  is  seldom  that  traffic  is  so 
heavy  that  the  size  of  rail  bonds  is  determined  by 
continuous  current  capacity.  Ordinarily,  rail  bonds 
which  are  large  enough  to  keep  the  track  loss  within 
limits  have  sufficient  capacity  to  carry  the  current 
without  overheating,  provided  the  bonding  is  in  good 
repair.  For  instance,  a  No.  0000  bond  will  carry  a  cur- 
rent of  4.50  amp.  continuously  without  overheating,  and 
for  short  periods  will  carry  five  times  that  current. 
These  values  are  in  excess  of  the  demand  imposed  by 
average  interurban  road  traffic.  The  current-carrying 
capacities  of  bonds,  of  course,  vary  directly  in  propor- 
tion to  their  sizes.  The  resistance  of  the  return  circuit 
is  more  dependent  upon  having  all  joints  well  bonded 
rather  than  upon  the  use  of  heavy  bonds.  The  length 
of  bond  is  short  compared  to  the  length  of  rai',  and  the 
total  /  R  drop  through  the  bonds  is  a  small  percentage 
of  the  total  drop  in  the  return  circuit.  In  a  track  with 
70-lb.  rails  and  No.  0000  bonds  10  in.  long,  only  9.2  per 
cent  of  the  total  track  drop  is  in  the  bonds  if  good 
contact  is  made  with  the  rails.  By  the  use  of  500,000- 
circ.mil  bonds  the  loss  in  bonds  would  be  reduced  to 
4.6  per  cent  of  the  total  track  drop.  Putting  it  in  a 
different  way,  an  increase  in  first  cost  of  bonds  of  137 
per  cent  results  in  reducing  the  track  drop  by  less 
than  5  per  cent. 

It  is  impracticable  to  use  bonds  which  have  a  con- 
ductance equal  to  that  of  the  rail.  On  this  basis  a 
70-lb.  rail  would  be  bonded  with  795,000-circ.mil  cop- 
per, and  a  90-lb.  rail  with  1,020,900-circ.mil  copper. 
Since  .so  little  is  gained  by  the  use  of  large  bonds, 
their  higher  first  and  maintenance  costs  are  not  justi- 
fied. Mechanical  considerations  as  well  as  current- 
carrying  capacity  fix  the  minimum  size  of  bond  for 
electric  railway  use  at  about  No.  0.  Practically  the 
largest  bond  in  use  is  500,000  circ.mil.     Most  electric 


railways  use   expanded-terminal   or  welded   No.   0000 
bonds,  10  in.  to  12  in.  in  length. 

Up  to  this  point  the  effect  of  the  various  factors 
on  the  choice  of  feeders  and  bonds  has  been  considered 
on  the  assumption  that  the  locations  of  substations 
were  fixed.  While  the  location  of  manually-operated 
substations  may  be  determined  to  some  degree  by  the 
existing  freight  or  passenger  stations,  where  the  agents 
may  serve  as  substation  operators,  in  general  it  is  i)os- 
sible  to  choose  locations  which  will  permit  approximately 
the  most  economical  layout  of  substations.  For  a  given 
investment  a  relatively  large  number  of  substations  and 
little  feeder,  or  few  substations  and  larger  feeders,  may 
be  installed  with  the  same  loss  of  power  in  trolley  and 
track.  However,  the  sum  of  fixed  and  operating  charges, 
or  total  annual  charges,  will  be  very  different  with 
different  substation  spacings. 

With  the  automatically  operated  substation  the  elim- 
ination of  substation  attendance,  except  for  inspection, 
is  an  obvious  advantage.  In  many  localities  substation 
heating  is  eliminated,  and  in  some  cases  the  reduction 
of  no-load  losses  of  the  substation  effects  a  considerable 
saving  in  power.  Due  to  the  reduction  in  annual 
charges  per  substation,  automatic  substations  may  be 
more  closely  spaced  than  manually-operated  ones.  For 
the  conditions  of  traffic  which  obtain  upon  each  road 
there  is  combination  of  substation  spacing  and  feeder 
size  for  most  economical  operation.  These  spacings  are 
different  for  the  manually-operated  and  automatic  sub- 
stations. 

The  accompanying  curves  illustrate  the  variations  of 
annual  charges  with  both  manually-operated  and  auto- 
matic substations  with  various  spacings  for  a  set  of 
conditions  assumed  nearly  typical  for  a  high-speed 
interurban  line.  On  a  600-volt  road  having  75-lb.  rails 
and  No.  0000  bonds,  single  cars  weighing  60,000  lb. 
are  operated  on  a  one-hour  headway.  The  cars  are 
geared  for  a  schedule  speed  of  30  m.p.h.  with  an  average 
of  one  stop  in  2  miles.  With  these  conditions  the  cars 
are  spaced  30  miles  apart,  and  with  normal  operation 
there  is  never  more  than  one  car  moving  in  each  direc- 
tion between  substations.  It  is  assumed  that  the  mini- 
mum voltage  permissible  with  one  car  starting  and  one 
car  running  midway  between  substations  is  350  volts, 
and  the  feeder  requirements  for  each  substation  spacing 
are  based  on  these  assumptions. 

In  the  diagram  the  abscissae  represent  miles  spacing 
between  substations.  Curves  A  and  B  show  the  total 
annual  fixed  and  operating  charges  on  the  complete 
distribution  system,  except  track,  for  manually  operated 
and  automatic  substations  respectively.  Curve  C  shows 
the  amount  of  trolley  and  feeder  in  circular  mils 
required  for  each  substation  spacing  to  keep  the  mini- 
mum of  350  volts  on  the  trolley  at  the  car. 

The  points  at  which  curves  A  and  B  become  hori- 
zontal show  the  substation'  spacings  and  feeder  sizes 
which  are  most  economical  for  manually-operated  and* 
automatic  substations.  .For  this  assumed  case  the  proper 
spacing  for  manually-operated  substations  is  14  miles 
and  750,000  circ.mil  of  overhead  copper  should  be 
used.  With  automatic  substations  the  spacing  is 
decreased  to  12  miles,  with  590,000  circ.mil  of  overhead 
copper.  It  will  be  noted  that  the  total  annual  charges 
are  less  with  automatic  than  with  manually-operated 
substations,  and  that  the  greatest  saving  is  made  by 
increasing  the  number  of  substations  and  decreasing 
the  amount  of  feeder. 
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It  should  be  borne  in  mind  that  the  exact  relation 
of  the  curves  depends  upon  the  nature  and  volume  of 
traffic,  and  that  these  curves  are  applicable  only  to 
the  particular  case  set  forth.  However,  the  general 
relation  of  substation  spacing  for  manually-operated 
and  automatic  substations  is  that  illustrated. 

The  advantages  inherent  in  automatic  substations 
have  only  recently  been  recognized  by  railway  operating 
men,  and  it  is  to  be  expected  that  most  future  substa- 
tion installations  will  be  of  the  automatic  type.  The 
interurban  electric  railway  of  the  future  will  have 
single-unit  automatic  substations  closely  spaced,  and 
relatively  small  feeders. 


Some  Bonding  Results* 

By  R.  J.  Custer 

Engineer  Maintenance  of  Way  Interstate  Public  Service 
Commission.    Indianapolis.    Ind. 

BETWEEN  May  1  and  Sept  30,  1918,  we  installed 
6,084  new  No.  0000  bonds  between  the  Indianapolis 
City  Limits  aild  Taylorsville  with  an  electric  arc  bonding 
machine.  This  track  is  laid  with  60-lb.  A.  S.  C.  E.  rail 
and  has  been  bonded  with  three  or  four  different  types 
of  bonds  including  those  with  compressed,  soldered  and 
brazed  terminals,  the  greater  proportion  of  which  had 
finally  failed  on  account  of  broken  strands  or  of  having 
been  knocked  loose  entirely. 

Two  men  were  used  with  the  machine.  At  first  they 
pushed  it  ahead  on  the  rails  from  joint  to  joint.  Later 
when  the  locations  requiring  rebonding  became  widely 
separated,  the  machine  was  placed  on  the  line  car  and 
these  places  were  bonded  as  the  car  passed  over  the  road 
on  its  regular  maintenance  supervision. 

The  cost  of  installation  of  these  5,084  bonds  wa.s 
$2,807.60  or  55  cents  each,  the  material  cost  per  bond 
being  40.2  cents,  and  the  labor  cost  14.8  cents. 

By  the  end  of  September  we  found  that  our  power 
consumption  had  been  reduced  0.76  kw.-hr.  per  car  mile 
which,  at  an  average  production  cost  of  2.2  cents  at  the 
d.c.  feeder,  shows  a  saving  of  1.67  cents  per  car  mile.  As 
production  conditions  at  the  power  house  remained  the 
same  and  the  same  class  of  equipment  was  operated  all 
through  the  period  of  bonding,  this  saving  is  undoubt- 
edly due  to  the  improved  conditions  produced  by  the 
new  bonds.  An  illustration  will  show  what  this  saving 
means.  In  September  our  car  miles  operated  were 
97,700  which  at  the  1.67  cent  reduction  in  cost  per  car 
mile  shows  a  saving  for  that  month  alone  of  $1,631.59. 
You  can  readily  see  that  the  entire  cost  of  the  installa- 
tion of  these  bonds  was  very  quickly  returned. 

Between  Aug.  19  and  Sept.  30,  1919,  we  installed 
8,600  bonds  on  our  track  between  Sellersburg  and  Jef- 
fersonvilJe.  This  track  is  laid  with  a  75-lb.  A.  S.  C.  E. 
rail  and  was  originally  bonded  with  two  CQncealed  bonds 
with  compressed  terminals.  The  condition  of  these 
bonds  became  so  bad  that  a  complete  failure  of  our  auto- 
matic signal  system  resulted. 

The  method  of  procedure  on  this  job  was  as  follow.^ : 
The  bonding  machine  was  placed  in  an  old  city  motor 
car,  properly  grounded  and  equipped  with  the  neces- 
sary operating  switches.  All  the  supplies  necessary 
were  kept  in  this  car.  The  bonding  crew  consisted  of  a 
motorman,  a  brakeman  and  the  bonding  operator.  The 
brakeman  kept  the  mould  clamp  loaded  and  adjusted 
•head  of  the  operator.    The  motorman  followed  the  oper- 


ator from  joint  to  joint.  During  the  last  week's  work 
on  this  job  this  crew  worked  at  night  and  installed  an 
average  of  200  bonds  in  eight  hours  actual  working 
time.  The  average  number  of  bonds  installed  per  day 
during  the  twenty-eight  working  days  was  124. 

The  cost  of  installation  of  these  3,500  bonds  amounted 
to  $1,616.50  or  46.2  cents  each,  the  material  cost  per 
bond  being  35.1  cents  and  the  labor  cost  11.1  cents." 

The  average  consumption  per  car  mile  for  the  three 
months  following  the  completion  of  this  job  in  compari- 
son with  that  of  the  three  months  previous  to  the  start- 
ing of  the  job  showed  a  reduction  in  power  consumed  of 
0.48  kw.hr.  per  car  mile.  The  power  on  this  portion  of 
our  line  is  purchased  at  an  average  cost  of  2  cents  per 
kw.-hr.  delivered  to  the  d.c.  feeder  so  that  our  saving 
is  here  shown  to  be  0.96  cent  per  car  mile.  As  51,192 
car  miles  were  operated  during  these  latter  three 
months,  our  saving  will  amount  to  $491.44  or  an  average 
of  $163.81  per  month.  In  this  instance  the  cost  of  instal- 
lation will  pay  for  itself  in  power  saved  within  ten 
months  after  the  completion  of  the  job. 

After  the  installation  of  these  bonds,  in  each  case,  it 
was  noticed  by  the  trainmen  that  it  was  easier  for  the 
trains  to  make  their  regular  running  time  and  this  fact 
was  often  called  to  our  attention  by  them. 


Keeping  Dust  Out  of  Armatures 

FEW  electric  railways  appear  to  realize  the  desirabil- 
ity of  covering  railway  motor  armatures  after 
rewinding,  to  protect  them  from  dust,  but  at  the  Salem 
(N.  H.)  shops  of  the  Massachusetts  Northeastern  Street 
Railway  all  armatures  stored  on  racks  are  covered  with 
diiicarded  car  curtains  as  shown   in  the  accompanying 


armatures    covered    WriH    I  i   KTAINS 

photograph.  The  curtains  are  wrapped  around  the 
armatures  and  fastened  in  place  with  tape,  and  this 
simple  expedient  is  undoubtedly  a  factor  in  reducing 
service  troubles. 


'Abatrart  of  paper  pr«cent*d  bcfora  Central   Electric   Railway 
Aaooclatton  ine«ttnc  at  L«iilsnU«.  Mar.   10. 


Richard  Sachse,  chief  engineer  Railroad  Commission 
of  the  State  of  California,  states  that  great  interest 
has  been  manifested  in  England,  France,  Germany, 
Sweden  and  Japan  in  the  report  on  inductive  interfer- 
ence, which  was  reviewed  in  the  issue  of  this  paper  for 
Feb.  28,  page  466. 
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Oklahoma  Utility  Men  Meet 

Publicity,  Mutual  Insurance  and  Franchises  Were 
Among  the  Subjects  Discussed 

THE  Oklahoma  Public  Utilities  Association,  the 
membership  of  which  is  composed  of  officials  of 
traction  lines,  electric  light  and  power  companies,  gas 
companies,  waterworks  and  other  public  service  cor- 
porations, which  met  in  an  annual  convention  in  Okla- 
homa City,  March  9-11,  adjourned  with  a  banquet  on 
the  night  of  March  11.  The  convention  elected  officers 
as  follows: 

J.  W.  Shartel,  vice-president  of  the  Oklahoma  City 
Railway  Company,  president;  C.  E.  Devin,  Apache, 
first  vice-president;  J.  M.  Gayle,  Oklahoma  City,  sec- 
ond vice-president;  William  Mee,  Oklahoma  City,  treas- 
urer; H.  A.  Lane,  Oklahoma  City,  manager.  The  new 
members  of  the  Executive  Commitee  are:  E.  W.  Smith, 
Okmulgee;  W.  H.  Crutcher,  Oklahoma  City;  W.  W. 
Lowe,  Bartlesville ;  C.  E.  Devin,  Apache;  J.  M.  Gayle, 
Oklahoma  City;  F.  B.  Hathaway,  Oklahoma  City;  J. 
G.  Cronin,  Oklahoma  City. 

R.  C.  king,  an  accountant  of  McAlester,  was  awarded 
a  prize  for  the  best  explanation  of  the  duty  of  a  pub- 
lic service  utility  to  the  people. 

A  committee  that  has  been  working  out  a  plan  for 
compensation  insurance  for  the  utilities,  reported  that 
the  details  of  the  plan  would  be  completed  within  a 
short  time  and  submitted  to  the  members  of  the  asso- 
ciation   for   their   consideration. 

The  Legislative  Committee  reported  that  it  had  no 
special  legislation  to  urge,  but  suggested  that  steps 
should  be  taken  soon  toward  securing  a  revision  of  the 
system  for  taxing  utilities,  and  also  that  provision 
should  be  made  for  indeterminate  franchises  for  all  pub- 
lic utilities.  This  is  important,  it  was  pointed  out, 
when  a  utility  faces  the  problem  of  securing  money 
with  which  to  make  extensions  and  improvements  to 
its  service. 

Bernard  J.  Mullaney,  general  manager  Peoples' 
Gas,  Light  &  Coal  Company  of  Chicago,  in  an  address 
declared  that  frankness  on  the  part  of  public  utilities 
in  presenting  to  the  public  its  claim  for  community 
support  was  important  because  the  people  should 
know  the  facts  concerning  the  operation  of  a  utility 
and  should  not  merely  be  fed  up  on  a  lot  of  propa- 
ganda. Absolute  frankness,  he  said,  would  go  much 
farther  in  getting  the  desired  results  than  any  other 
course  that  might  be  pursued.  Mr.  Mullaney  said  that 
this  idea  had  been  carried  out  in  Illinois  in  as  prac- 
tical a  way  as  could  be  arranged  up  to  the  present 
time.  The  home  paper,  he  told  the  convention,  was 
the  proper  place  for  the  manager  of  a  utility  to  appeal 
to  the  people  for  community  support,  but  he  added  that 
there  were  other  ways  in  which  this  could  be  aug- 
mented. 

A.  Hardgrave,  American  Public  Service  Company, 
Dallas,  Texas,  said  that  the  problem  of  operators  hav- 
ing to  appeal  to  the  money  markets  in  selling  stock 
could  be  obviated  somewhat  by  selling  the  securities 
locally  to  customers.  He  said  this  undoubtedly  would 
improve  the  attitude  of  the  public  toward  utilities. 

H.  S.  Cooper,  secretary  Southwestern  Gas  &  Electric 
A.ssociation,  Dallas,  Texas,  discussed  "current  steal- 
ing," and  told  how  effective  work  has  been  done  in 
Texas,  with  the  help  of  a  State  law,  in  discouraging 
this  popular  means  of  "beating"  the  electric  light  com- 


panies. Mr.  Cooper  was  requested  to  send  to  the  sec- 
retary of  the  Oklahoma  Association  a  copy  of  the 
Texas  law  which  would  be  used  as  a  model  in  framing 
a  bill  to  be  presented  to  the  Oklahoma  Legislature. 


Drilling  Square  Holes  in  Solid  Material 

A  DEVICE  for  drilling  a  square  hole  in  metal  with- 
out previous  preparation,  which  can  be  attached 
to  a  milling  machine  or  drill  press  is  being  marketed  by 
the  Fairbanks  Company  of  New  York  City.  The  trade 
name  for  the  attachment  is  "Radebore  Head." 

The  accompanying  illustrations  show  how  the  holes 
are  drilled.  The  attachment  end  of  the  drill  is  arranged 
for  a  swivel  connection  and  has  a  positive  drive  from 


FIG.  1  FIG.    2. 

Drill,  guide  and  cross-section  of  drill  shank 


FIG.  3. 


DRILLING  SQUARE  HOLES  IN  ROCKER  ARMS 

the  spindle  of  the  machine.  The  shank  of  the  drill 
follows  around  inside  a  square  guide  formed  by  the 
adjustable  jaws  of  the  head.  Cutting  edges  are  ground 
on  the  end  of  the  drill.  When  the  type  of  drill  shown 
in  Figs.  2  and  3  is  used,  square  holes  with  "filleted" 
corners  will  be  drilled.  To  make  a  hole  with  square 
corners  a  shank  as  indicated  in  Fig.  1  is  used  with  one 
cutting  edge  longer  than  the  other  so  that  this  will 
go  into  the  corners  to  square  them.  The  cutting  lips 
follow  a  path  determined  by  the  adjustable  jaws  of  the 
head  so  that  no  preliminary  round  hole  is  necessary. 

Drills  of  two  styles  are  manufactured,  one  producing 
a  hole  with  rounded  corners,  and  the  other  designed 
for  die  work  and  for  squaring  the  ends  of  keyways,  etc. 

The  heads  or  chucks  are  made  in  four  sizes  and 
two  different  styles.  The  range  of  drills  is  from  J  in.  to 
2  in.  x  Jj  in.  steps  for  the  type  of  drill  which  produces 
round  corners  and  from  J  in.  to  li  in.  x  -^  in.  sizes  for 
the  type  producing  sharp  corners. 
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Compressor  Overhauling  Practice 
in  Buffalo 

A  Definite  General  Overliaunng  Scliedule  for  Car 

Equipment  Assists  in  Keeping  Parts  in 

the  Best  Operating  Condition 

By  J.  W.  HULME 

Superintendent  of  Equipment  International  Railway,  Buffalo,  N.  T. 

THE  apparatus  necessary  for  compressing,  storing 
and  regulating  the  pressure  of  air  for  electric  cars 
is  becoming  more  and  more  a  vital  consideration  in  the 
efficient  operation  of  cars.  When  air  compressors  were 
first  installed  on  electric  cars,  their  sole  purpose  was 
to  provide  compressed  air  for  use  in  the  braking  system 
in  stopping  the  cars.  From  this  beginning  the  use  of 
air  has  extended  to  nearly  all  parts  of  the  equipment, 
and  when  we  look  at  the  situation  today  we  find  com- 
pressed air  used  for  operating  the  control  equipment 
which  starts  and  controls  the  car  while  it  is  running, 
for  operating  the  braking  system,  for  operating  the 


UEMOVINO   A  COMPRESSOR  FROM  THE  CAR 

entrance  and  exit  door  mechanism,  for  applying  sand 
to  the  rails,  and  in  some  cases  for  raising  and  lowering 
the  trolley  poles.  This  increased  use  of  air  has  mate- 
rially reduced  the  manual  labor  necessary  in  operating 
the  car  and  at  the  same  time  has  increased  the  schedule 
speed  for  the  line,  reduced  the  length  of  stop,  and  also 
decreased  to  a  great  extent  the  number  of  boarding  and 
alighting  accident.^. 

The  possibility  of  run-ins  due  to  air  failure  has 
increased  with  this  added  use  of  the  air  parts,  so  that 
those  responsible  for  the  maintenance  of  this  equipment 
have  been  forcibly  impressed  with  the  vital  importance 
of  efjuipping  all  cars  with  the  best  air-brake  equipment 
obtainable  and  then  keeping  it  ii>  first-class  operating 
condition  by  periodical  inspection  and  general  overhaul- 
ing. To  meet  these  conditions  the  International  Railway 
has  given  particular  attention  to  this  phase  of  its  equip- 
ment, and  as  now  arranged  a  regular  weekly  inspection 
is  provided  for,  with  a  definite  overhauling  schedule  in 
addition.  This  overhauling  schedule  provides  for  the 
cleaning  of  brake  cylinders  every  year,  and  the  general 
overhauling  of  all  electrical  and  mechanical  parts  of 
compressors,  motormen's  operating  valves,  governors, 
door  devices  and  sand  valves  every  two  yearn. 

The    overhauling    of    compreuora     requires     their 


removal  from  the  car,  and  the  complete  dismantling  and 
cleaning  of  all  parts,  together  with  their  renewal  and 
reassembling  with  proper  lubrication  for  the  wearing 
parts.  The  compressor  is  removed  from  the  car  by 
means  of  a  truck  which  has  an  adjustable  height,  as 
shown  in  an  accompanying  illustration.  By  the  use  of 
this  truck  one  man  can  perform  all  the  work  necessary 
for  removing  the  compressor  and  transporting  it  to  the 
air  room  for  thorough  overhauling.  In  the  air  room, 
before  any  attempt  is  made  to  dismantle  the  parts,  the 
compressor  is  thoroughly  cleaned.  For  this  purpose  it 
is  placed  on  a  specially  designed  table  25  in.  high  x  36 
in.  wide  and  96  in.  long.  This  table  is  covered  with  No. 
16  gage  sheet  iron.  A  solution  of  three  parts  of  kero- 
sene to  one  part  gasoline  is  used  to  clean  the  outside 
casing  of  the  compressor.  After  all  dirt  has  been 
removed,  the  oil  from  the  crank  and  gear  case  is  drained 
out  carefully  and  filtered  for  re-use  as  occasion  demands. 
After  the  compressor  has  been  thoroughly  cleaned  on 
the  outside,  it  is  taken  apart  and  the  armatures,  fields 
and  brush-holders  are  sent  to  the  electrical  department 
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AIR   DEPARTMENT  OF  THE   INTERNATIONAL   RAU.WAY 

for  test  and  overhauling.  The  work  in  the  electrical 
department  comprises  a  thorough  cleaning  and  any 
necessary  testa  to  determine  just  what  repairs  are  nec- 
essary. Of  course,  any  grounds,  short-circuits,  or  open 
circuited  connections  are  repaired  and  then  the  fields 
and  armatures  are  dipped  in  varnish  and  thoroughly 
baked. 

On  the  overhauling  bench  in  the  air  room,  the 
mechanical  parts  of  the  compre.s.sor  are  thoroughly 
cleaned,  the  crank  shaft,s  and  pistons  are  inspected  and 
repaired,  so  that  when  they  are  again  returned  to  serv- 
ice they  will  be  in  as  good  condition  as  when  new.  With 
all  parts  cleaned  and  repaired,  the  compressor  is  again 
assembled  and  tested.  To  provide  for  a  careful  running 
test,  a  testing  rack  has  l)een  fltte<i  up  to  which  the 
compressor  is  connected.  During  the  test,  careful  atten- 
tion is  given  to  make  certain  that  the  operation  of  the 
compressor  does  not  require  more  than  the  prede- 
termined current.  Also  the  air  gage,  which  is  con- 
nected to  the  storage  tank  into  which  air  from  the  com- 
pressor is  forced,  is  watched  closely,  and  the  hand  of  the 
gage  must  travel  smoothly  between  the  ranges  of  80  lb. 
at  which  the  governor  cuts  in  to  100  lb.  where  the  gov- 
ernor cuts  out  After  this  test  the  pressure  is  reduced 
to  60  lb.,  and  the  time  required  to  increase  the  pressure 
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from  this  amount  to  the  cutting-out  point  which  has 
been  previously  determined  is  measured.  Ordinarily, 
the  compressor  is  run  for  fifteen  minutes  continuously 
to  insure  that  the  electrical  equipment  is  in  first-class 
condition.  In  case  the  piston  cylinders  have  been  bored 
out,  and  bushings  with  new  piston  rings  have  been 
installed,  the  compressor  is  run  for  five  hours  with  the 
bleed  cock  open  so  that  the  governor  will  cut  in  every 
ten  seconds.  This  test  is  made  so  as  properly  to  "work 
in"  the  various  parts. 

The  governors,  gages,  jnotormen's  valves,  safety 
valves  and  door  devices  receive  an  equally  rigid  over- 
hauling as  do  the  compressors.  All  air  pipes  on  the  car 
are  blown  out  to  clear  them  of  scale  and  are  carefully 
tested  for  leaks. 
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Extension  for  Short  Poles 

^HE    advancing    cost    of    labor 

and    materials   has   led  to  the 

development   of   an    extension    for 

poles.     This  is  being  marketed  by 

S.  W.  Hull  &  Company,  Cleveland, 

1^  Ohio.    Two  main  compression  mem- 

w  J  bers    constructed    of    steel    angles 

■  ■  J    reinforced  by  steel   bars  comprise 

the  frame,  which  may  be  fastened 

to  the  top  of  a  pole  by  three  through 

bolts.    The  construction  permits  of 

a  large  number  of  cross  arms  being 

installed;  thus  one  can  be  bolted  at 

every  intersection  of  the  lace  bars. 

The    main    compression    members 

open   and  close  to  fit  any   size  of 

wood  pole  top. 

In  addition  to  this  extension  be- 
ing used  where  it  is  necessary  to 
increase  pole  height,  this  has  also 
proved  advantageous  where  poles 
have  become  butt-decayed.  The  old  pole  can  be  cut  off 
at  the  ground  and  reset  by  the  addition  of  a  Hull 
extension  frame,  so  as  to  give  the  original  height. 


POLE   KXTENSION 


New  Feature  in  Casing  for  Jet  Condensers 


A 


NEW  feature  in  the 
vertically  split  casing 
of  the  tail-pump  for  vertical 
jet  condensers,  as  manufac- 
tured by  the  Wheeler  Con- 
denser &  Engineering  Com- 
pany, Carteret,  N.  J.,  has 
been  brought  out,  and  is  il- 
lustrated herewith.  This 
feature  permits  easy  and 
quick  removal  of  the  pump 
rotor  or  other  internal  parts 
for  Inspection  or  repairs. 
The  improvement  is  being 
added  to  two  types  of  jet 
condensers  manufactured  by 
this  company,  the  vertical 
jet  condenser  and  the  rect- 
angular type  counter-current 
condenser.  Another  feature 
is  the  use  of  an  expansion 
joint  between  the  pump  and  the  condenser  body.  This 
joint  is  designed  to  take  care  of  changes  in  length  due 
to  temperature  variation. 


VERTICALLY    SPLIT    CAS 
ING  OP  PUMP 


Concrete  Stringer  Tieless  Track 
Construction 

Southern  Public  Utilities  Company  Has  Standard- 
ized on  Unique  Construction,  Believing  It  to  Be 
the  Most  Satisfactory  Type  of  Rigid  Track 

A  RIGID  type  of  track  construction  with  the  rails 
set  in  concrete  and  anchored  by  means  of  long 
hook  bolts  and  without  the  use  of  any  cross-ties,  has 
been  made  standard  construction  by  the  Southern  Public 
Utilities  Company,  which  operates  the  street  railway 
systems  Charlotte  and  Winston-Salem,  N.  C,  and  Green- 
ville and  Anderson,  S.  C.  This  construction  was  orig- 
inated by  E.  F.  Taylor,  formerly  general  manager  of 
the  company,  and  is  unique  in  many  respects. 

The  most  conspicuous  feature  of  the  construction  is 
the  absence  of  ties.  The  rails  are  fastened  by  Carnegie 
clips  directly  to  i-in.  x  8-in.  steel  plates,  and  the  bolt 
in  every  other  clip  extends  down  into  a  concrete  beam 
and  hooks  around  a  i-in.  corrugated  iron  bar  which 
is  laid  continuous.  The  complete  construction  details 
are  shown  in  the  accompanying  drawing. 

The  rail  used  is  70-lb.  standard  A.S.C.E.  section, 
and  the  longitudinal  plates  on  which  the  rail  bears  are 


appearance  of  the  surface  of  the  completed 
track  in  anderson,  s.  c. 

cut  the  same  length  as  the  rails  and  laid  with  the  joints 
staggered  so  that  they  come  at  the  center  of  the  rail. 
The  rail  clips  are  spaced  on  2-ft.  centers  except  at  the 
rail  joints,  where  they  are  much  closer  together,  as 
shown  on  the  drawing.  All  clips  at  the  joints  are 
fastened  with  the  long  hooked  bolts. 

The  rails  are  not  welded  at  the  joints,  but  A.S.C.E. 
angle  bars  are  used.  These  are  standard  except  for  the 
holes  and  the  notches  for  the  clips.  In  addition  to  the 
3-in.  X  8-in.  steel  bearing  plates  described  above,  a 
piece  of  10-in.  channel  iron,  42  in.  long  is  placed  beneath 
each  joint  further  to  increase  the  bearing  area.  The 
only  cross  connections  betwen  the  rails  are  the  i-in.  x  li- 
in.  tie  rods  spaced  2  ft.  either  side  of  the  rail  joints  and 
9  ft.  8  in.  apart  for  the  remainder  of  the  length  of  the 
33-ft.  rail. 

The  concrete  foundation  is  of  such  cross-section  as  to 
give  a  longitudinal  concrete  beam  or  stringer  under 
each  rail.  This  stringer  is  17  in.  deep  and  12  in.  wide. 
Between  the  rails  and  between  the  tracks  the  thickness 
of  the  concrete  decreases  to  5  in.  at  the  center.  An 
expansion  joint  is  provided  every  33  ft.  and  no  trouble 
has  been  experienced  from  cracking  between  expansion 
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joints.  S.  L.  Duckett,  engineer,  states  that  extreme  care 
must  be  used  in  placing  concrete  under  the  rail  joints 
and  the  joints  must  be  well  grounded.  It  will  be  noted 
in  connection  with  the  joint  construction  that  the  chan- 
nel iron  is  installed  with  the  edges  turned  up  in  order 
to  insure  that  the  concrete  shall  be  properly  placed 
beneath  it.  The  tie  rods  and  a  wire  net  reinforce  the 
concrete  between  the  rails. 

Reinforcement  in  the  longitudinal  beam  is  secured 
by  the  use  of  three  i-in.  corrugated  bars  under  two 
of  which  the  rail  clip  bolts  hook.  These  three  corru- 
gated bars  are  tied  together  by  a  wire  support  which 
holds  them  suspended  from  the  rail  clip  bolts  during 
the  pouring  of  the  concrete.  The  top  2-in.  surfacing  of 
the  concrete  is  in  the  proportion  of  one  part  sand  to 
one  part  aggregate,  while  the  remainder  is  a  1:2:4  mix- 
ture. The  concrete  is  allowed  to  cure  for  twenty-eight 
days  whenever  practicable,  as  it  has  been  found  to 
wear  better  when  given  plenty  of  time  to  harden. 


•Finish  againsl' form  and  use  edgtr ^dge  of  Company's  Paving^^ 


The  company  has  approximately  12  miles  of  this  type 
of  construction  in  use,  of  which  about  4  miles  has  been 
in  service  four  years  and  the  remainder  for  various 
shorter  periods.  The  cars  which  have  been  operating 
over  this  track  vary  in  weight  from  the  light  13,000  lb. 
safety  car  to  the  heavier  four-motor,  double-truck 
29,000-1  b.  cars. 

A  brief  signed  article  by  Mr.  Taylor  about  this  same 
type  of  construction,  recently  appeared  in  the  Concrete 
Highway  Magazine  which  is  published  by  the  Portland 
Cement  Association.  In  that  article  Mr.  Taylor  stated 
that  experience  had  shown  this  tj'pe  of  construction  to 
be  the  most  satisfactory  of  the  three  types  of  rigid 
construction  which  have  been  used  by  the  company, 
namely,  the  type  described  here,  the  familiar  6-in.  con- 
crete base  underwood  ties,  and  a  substitution  of  steel 
ties  on  4-ft.  centers  for  the  wood  ties.  Mr.-  Taylor  said 
further:  "We  have  found  that  concrete  is  the  most 
substantial  of  the  various  types  of  pavement,  present- 

C/fy/iiym 


■^gSottom  of  Concrete 
^■'whenhrickare 
y  //-"->-  -K-  used 


FULL  CONWTRUCTION  DVTAILa  OF  TmLBSS  CONCMOTB  BBAM  TRACK 


A— A.8.C.a.  70-lb.  rail.  It  ft.  lonr 

B — A.RCK    aollrr  barii  plinchrd  u  (hown  and  notchad  aa 

jihov  ■  •  ■    ,',    in.   rl*^r. 

C— l««l<  J -In.  track. 

D— illKl,  ■  .i-ln.  wMhw  for  l-tai.  bolt. 

B— CarncKU-  ruil  clip  No.  101.     Km  daUlL 
P — HHrHwood  or  niH-r  waiihvr.     9**  detail. 


n — I-ln.  X  t-ln.  atandard  bolt. 
II— I-ln.  anchor  bolt     Bt*  d<>tan. 

I — I-ln.   X   R-ln.  oonttnuoua  plate. 

J  -  J-ln.   corruBatod   bam,  contlnuoua 
K— wire  Kupport. 
I.,— 10  In.  IB  lb.  C.  under  JolnU. 
M — I-ln.  X  U-ln.  track  tic  rod. 
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ing  a  wearing  quality  in  connection  with  railway  work 
far  superior  to  other  types  of  pavement.  When  the  con- 
crete is  properly  installed  there  is  no  creeping  of  the 
rail,  and  practically  no  deflection  is  caused  by  the  action 
of  traffic  over  the  rail  because  of  the  rigid  contact 
throughout  its  length." 


Association  News 


Delegates  to  Chamber  of  Commerce 
Meeting 

THE  American  Electric  Railway  Association  has 
appointed  representatives  to  attend  the  annual 
meeting  of  the  Chamber  of  Commerce  of  the  United 
States  to  be  held  at  Atlantic  City,  April  27-28-29.  They 
consist  of  Lucius  S.  Storrs,  who  is  a  national  councilor, 
and  the  following  delegates:  J.  N.  Shannahan,  W.  A. 
Draper.  Britton  I.  Budd,  P.  J.  Kealy,  P.  H.  Gadsden  and 
Charles  L.  Henry.  If  any  officials  of  member  companies 
of  the  association  expect  to  attend  this  convention  as 
delegates  from  their  local  chambers  of  commerce,  they 
are  urged  to  notify  Secretary  Burritt  promptly  of  the 
fact. 

A  meeting  of  electric  railway  men  in  attendance  at 
Atlantic  City  will  be  arranged  to  insure  proper  atten- 
tion to  any  matters  affecting  the  industry  which  may 
come  up  for  consideration  at  the  general  meeting,  and 
information  as  to  representation  of  member  companies, 
railway  and  manufacturer,  who  will  be  at  Atlantic  City, 
is  necessary  so  that  this  meeting  may  be  arranged  for 
in  advance. 


Questionnaire  on  Curved  Head  Rails 

SECRETARY  E.  B.  BURRITT,  on  behalf  of  the  com- 
mittees on  way  matters  and  equipment  of  the  Engi- 
neering Association,  has  sent  to  member  companies, 
which  have  used  curved-head  rails  a  questionnaire 
designed  to  bring  out  the  facts  regarding  the  use  of 
these  rails.  The  list  includes  twenty-four  questions 
relating  to  rail  and  wheel  contours  and  to  the  results 
which  have  been  secured  with  curved  head  rails,  and  the 
committee  hopes  to  secure  operating  data  which  will 
permit  correct  deductions  to  be  made.  Inclosed  with 
the  questionnaire  form  was  a  blueprint  showing  a 
curved-head  design  as  applied  to  the  association  stand- 
ard 7-in.  grooved  girder  rail.  The  contour  shown  in 
the  print  is  one  that  has  been  in  satisfactory  service  on 
a  number  of  properties.  The  committees  hope  that 
returns  will  be  in  their  hands  not  later  than  April  15 
and  preferably  by  April  1. 


New  T.  &  T.  Committees 

PRESIDENT  W.  H.  COLLINS  of  the  Transporta- 
tion &  Traffic  Association  has  announced  the  mem- 
bership of  the  committee  on  merchandising  trans- 
portation. Some  changes  are  also  announced  in  the 
personnel  of  the  committee  on  express  and  freight 
traffic  facilities  and  costs  as  given  in  the  issue  of  this 
paper  for  Jan.  31.  The  full  personnel  of  these  two 
committees  is  as  follows: 

Committee  on  Express  and  Freight  Traffic  Facilities 
and  Costs:  C.  E.  Thompson,  Chicago,  North  Shore  & 


Milwaukee  Railroad,  Highwood,  111.,  chairman;  P.  P. 
Crafts.  Eastern  Massachusetts  Street  Railway,  Boston, 
Mass.;  J.  H.  Crall,  Terre  Haute,  Indianapolis  &  East- 
ern Traction  Company,  Indianapolis,  Ind. ;  E.  W.  Fowler, 
Illinois  Traction  Company,  Peoria,  111. ;  R.  B.  Hull,  Cones- 
toga  Traction  Company,  Lancaster,  Pa.;  F.  D.  Norviel, 
Union  Traction  Company  of  Indiana,  Anderson. 

Committee  on  Merchandising  Transportation:  W.  J. 
Flickinger,  Connecticut  Company,  New  Haven,  chair- 
man; J.  H.  Alexander,  Cleveland  (Ohio)  Railway;  J. 
S.  Bleeker,  New  Orleans  Railway  &  Light  Company;  W. 
H.  Boyce,  Beaver  Valley  Traction  Company,  New  Bright- 
on, Pa.;  F.  G.  Buffe,  Kansas  City  (Mo.)  Railways;  F. 
R.  Coates,  Toledo  (Ohio)  Railway  &  Light  Company; 
M.  B.  Lambert  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.;  Richard  Schaddelee, 
Grand  Rapids,  Grand  Haven  &  Muskegon  Railway,  Grand 
Rapids,  Mich. 


Coming  American  Committee  Meetings 

THE  Convention  Location  Committee  of  the  Ameri- 
can Electric  Railway  Association  is  scheduled  to 
hold  a  meeting  at  Atlantic  City  on  March  24.  The 
membership  of  the  committee  this  year  consists  of 
Thomas  W.  Casey,  National  Pneumatic  Company;  H. 
Fort  Flowers,  Differential  Car  Company;  John  M. 
High,  Pantasote  Company;  Martin  Schreiber,  Public 
Service  Railway,  and  George  Keegan,  Interborough 
Rapid  Transit  Company. 

The  committee  on  national  relations,  of  which 
Charles  L.  Henry  is  chairman,  has  scheduled  a  meeting 
in  Washington  for  March  19. 

F.  R.  Coates,  chairman  of  the  committee  on  com- 
pany membership,  has  called  a  meeting  of  that  com- 
mittee in  Toledo  on  March  30. 


Lawyer  Addresses  Public  Service  Section 

AT  ITS  meeting  held  on  March  10,  the  Public  Service 
l\  company  section  was  addressed  by  Howard 
MacSherry,  of  the  company's  counsel,  on  the  topic: 
"Questions  of  the  Hour."  The  speaker  took  up  a  rather 
unusual  line  of  thought  for  such  meetings,  but  it  proved 
to  be  one  very  instructive  and  stimulating  to  the  audi- 
ence. He  gave  a  general  picture  of  the  economic  situa- 
tion in  this  country,  which  has  come  about  on  account 
of  the  world  war,  which,  he  said,  had  not  settled  any  of 
the  great  world  problems.  These  problems,  in  the  speak- 
er's opinion,  could  not  be  settled  by  mass  movements, 
but  must  come  about  by  the  regeneration  of  the  indi- 
vidual, using  this  term  in  its  broad  meaning. 

The  causes  of  unrest,  said  Mr.  MacSherry,  may  be 
classified  as  follows:  First,  there  are  political  causes, 
which  ultimately  come  down  to  selfishness;  then  there 
are  economic  causes,  and  finally  there  is  the  manifest 
desire  to  make  people  better  by  passing  laws.  While 
the  picture  painted  by  Mr.  MacSherry  was  a  somewhat 
gloomy  one,  he  did  not  consider  it  a  legitimate  cause  for 
discouragement  but  urged  his  hearers  to  help  improve 
the  situation  by  diligence  in  their  work  and  loyalty  to 
their  employers.  He  sensed  a  changing  attitude  on  the 
part  of  the  public  toward  corporations,  and  in  particular 
to  the  Public  Service  Corporation,  as  people  appreciate 
more  and  more  that  it  is  only  through  union  and  co-oper- 
ation that  great  things  can  be  done. 

Following  Mr.  MacSherry,  H.  H.  Norris,  Electric 
Railway  Journal,  gave  a  brief  account  of  a  recent  visit 
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to  the  Toledo  section,  where  he  found  a  fine  spirit  and 
evidences  of  close  co-operation  between  the  Toledo  Rail- 
way &  Light  Company  and  the  members  of  the  section. 
For  the  membership  committee,  Mr.  Shepard  reported 
an  increase  of  seventeen  members  during  the  past  few 
months,  with  a  determination  to  push  toward  the  goal 
of  500.  Chairman  N.  W.  Bolen  reminded  the  section  of 
the  slogan  "A  full  house"  and  said  that  the  next  meet- 
ing would  be  "Past  President's  Night." 


Letter  to  the  Editors 


Rhode  Island  Company  Section  Active 

*T  THE  Jan.  8  meeting  of  the  Rhode  Island  section, 
./V  the  speaker  was  Zenas  W.  Bliss,  one  of  the  receivers 
of  the  company,  who  gave  a  talk  on  "The  Relations  Be- 
tween the  Street  Railway  and  the  Public." 

Mr.  Bliss  first  reviewed  his  twenty  years  of  service 
In  various  municipal  offices  and  his  connection  with  the 
public  along  financial  lines,  and  said  that  he  was  some- 
what inclined  to  thihk  that  electric  railway  transpor- 
tation had  not  kept  up  quite  with  the  times  in  all  cases. 
He  pointed  out  that  business  is  absolutely  dependent 
upon  transportation  in  these  days,  whereas  this  was  not 
true  some  time  ago.  Now  if  there  is  an  interruption  of 
transportation  service  vast  numbers  of  people  cannot 
get  to  work  and  great  suffering  is  the  result.  There  is 
a  mutual  responsibility  beiween  the  corporations  and 
the  public,  and  there  mi'st  be  some  way  of  properly 
adju.<«ting  their  relationship  by  a  properly  organized 
government  tribunal.  There  is  a  difference  between 
government  ownership  and  government  control. 

Mr.  Bliss  expressed  the  belief  that  it  is  possible  to 
get  the  benefit  cf  private  enterprise  with  entire  owner- 
ship by  IJiC  state,  which  should  lease  the  property  to 
individuals.  He  concluded  with  these  words:  "While 
this  problem  in  which  we  are  so  greatly  interested  is  a 
very  big  problem,  it  is  not  the  only  one  that  we  have. 
If  other  problems  which  are  confronting  us  are  not 
properly  solved,  our  own  problem  will  not  matter  much. 
The  very  foundation  of  our  government  is  at  stake. 
The  solution  of  these  problems  is  good  citizenship,  and 
without  it  none  of  them  can  be  solved." 

In  addition  to  the  address  by  Mr.  Bliss,  the  company 
of  100  persons  was  entertained  with  music,  dancing 
and  refreshmenta. 

At  the  meeting  held  on  Feb.  12  the  speaker  was  George 
H.  Martin,  Westinghouse  Traction  Brake  Company, 
Bo6ton,  Mass..  who  spoke  on  "The  Mechanical  Equip- 
ment of  the  Safety  Car."  This  talk  was  illustrated  by 
means  of  lantern  slides,  showing  the  construction  and 
operation  of  the  many  parts  that  go  to  make  up  the 
safety  devices  on  the  newest  type  of  car.  The  member- 
ship on  this  occasion  was  entertained  by  a  local  imper- 
sonator. A  nominating  committee  was  appointed  to  re- 
port at  the  next  meeting. 


According  to  the  National  Safety  Nnoa  In  1910  there 
were  400,0<K)  automobiles  in  the  United  States  and 
out  of  every  100.000  population  during  that  year,  two 
and  one-third  persons  were  killed  by  automobiles.  In 
1917  there  were  8,000,000  automobiles  and  nine  and 
one-sixth  persons  out  of  every  100,000  population  were 
killed  by  automobiles.  During  1920  9,000,000  auto- 
mobiles and  trucks  will  be  in  use.  The  Neio$  asks: 
"How  many  thousand  persons  will  be  killed T"  The 
answer,  it  says,  "depends  on  you." 


European  Relief  Through  Food  Drafts 

American  Reliep  Warehouses 

New  York,  March  1,  1920. 
To  THE  Editors  : 

I  am  sure  that  my  fellow  engineers  will  welcome  an 
opportunity  to  assist  in  practical  support  of  the  relief 
measure  for  the  civil  population  of  the  larger  cities 
in  Eastern  and  Central  Europe.  We  haye  inaugurated 
a  simple  method  by  which  it  is  possible: 

1.  For  an  individual  in  America  to  supply  a  relative 
or  friend  in  Europe  with  a  food  package  on  payment 
in  dollars  at  any  one  of  several  thousand  banks  in 
America. 

2.  For  anyone  desirous  of  helping  to  give  to  the 
unfortunate  without  naming  a  particular  relative  or 
friend. 

This  is  made  possible  by  a  "Food  Draft"  which  can 
be  bought  here,  mailed  abroad,  and  is  good  for  the 
equivalent  in  food  when  presented  at  any  one  of  our 
five  central  warehouses  in  Europe.  Some  four  mil- 
lions of  our  people  are  foreign  born  or  have  close 
foreign  affiliations.  A  large  proportion  of  these 
people  are  operatives  in  our  mines  and  large  technical 
industries. 

This  is  not  a  "charity"  in  the  ordinar>'  sense  of  the 
term  because  we  give  much  more  than  the  same  num- 
ber of  dollars  could  possibly  buy  in  Europe  if  remitted 
in  money  at  the  present  rate  of  exchange.  Further,  if 
the  transaction  is  not  completed  in  ninety  days  the 
purchaser  of  the  draft  is  entitled  to  a  refund,  less  a 
small  charge  for  handling.  Profits  which  may  be 
derived  from  these  operations  will  be  credited  to  the 
European  Children's  Fund  for  child  feeding  in  the 
country  where  the  draft  is  presented. 

HXBBEBT  HOOVEB. 

[Electric  railway  companies  with  any  considerable  num- 
ber of  foreign-bom  employees  might  very  well  call  the 
attention  of  these  employees  to  the  ease  which  this  plan 
affords  of  supplying  food  to  designaU^d  individuals  abroad. 
The  American  Relief  Administration  carries  stocks  of  staple 
foods  in  Hamburg.  Warsaw,  Vienna,  Prague  and  Budapest 
Out  of  necessity,  delieveries  can  be  made  only  at  these 
warehouses  but  further  shipment  can  be  arranged  locally 
by  the  recipient. — Kos.] 

Vienna.  March  1.  1920. 
To  THE  Editors: 

The  American  Relief  Administration  has  established 
an  American  Relief  Warehouse  in  Vienna,  Austria.  It 
is  possible  to  buy  at  any  bank  in  the  United  States 
American  Relief  Warehouse  food  drafts  and  send  them 
to  us  in  Vienna.  On  presentation  of  these  food  drafts 
at  the  warehouse  in  Vienna,  we  can  draw  American 
food.  We  are  in  great  need  of  food  in  Austria.  Indi- 
vidual food  parcels  sent  from  America  usually  do  not 
reach  us.  Money  does  us  no  good  when  there  is  no  food 
to  buy. 

Help  us  in  our  distress  by  sending  an  American 
Relief  Warehouse  food  draft — quickly. 

iLLtraTRIERTE   MONATSKACH, 

Zeitschrift  "die  Locomotive." 


News  of  the  EJedric  Railways 

FINANCIAL  AND  CORPORATE      .      TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Toledo  Vote  in  June 

Protest  Against  Delay  Until  August — 

City  May   Issue  General  Credit 

Bonds 

The  action  of  Council  at  Toledo,  Ohio, 
in  extending  until  Aug.  10  the  time  at 
which  a  franchise  settleijient  of  the 
railway  controversy  at  Toledo  is  to  be 
submitted  to  the  voters  has  brought 
forth  a  storm  of  protest  from  the  mem- 
bers of  the  commission  which  drafted 
the  cost-of-service  measure. 

Judge  John  M.  Killits  has  also  sug- 
gested that  the  date  for  the  submission 
of  the  ordinance  be  made  as  soon  as 
possible.  He  suggests  that  the  com- 
pany return  the  ordinance  with  ob- 
jections in  writing  not  later  than  April 
3  and  that  Council  and  the  franchise 
commission  go  over  the  measure  in  an 
attempt  to  harmonize  all  parts  of  it 
with  company  suggestions  within  three 
weeks  after  that  date. 

This  would  provide  for  an  election 
in  June  rather  than  on  Aug.  10,  the  date 
of  the  county  and  state  primaries. 
Council  may  be  asked  to  reconsider  its 
resolution   adopted   last   Monday  night. 

Henry  L.  Doherty  has  offered  to  pay 
the  expenses  of  a  special  election  rather 
than  have  the  proposition  go  to  a  vote 
at  the  presidential  primaries  on  April 
27,  before  he  would  have  time  to  make 
corrections  in  the  proposed  ordinance. 
Mayor  Cornell  Schreiber  and  Federal 
Judge   Killits    oppose   this   proposition. 

In  a  letter  to  the  Toledo  Railways 
&  Light  Company,  Federal  Judge  Kil- 
lits submitted  a  copy  of  the  ordinance 
prepared  by  the  cost-of-service  com- 
mission, which  was  appointed  as  an 
agency  of  the  court  to  help  solve  the 
railway  problem  after  the  cars  were 
brought  back  under  the  joint  auspices  of 
the  City  Council  and  the  federal  court. 

The  letter  to  the  company  follows: 

,  By  the  consont   of   the   city   of  Toledo   I 

I  am  submitting  to  you  herewith  copy  of  a 
;  servlce-at-cost  street  railway  ordinance,  the 
Bubmlssion  being  under  this  condition: 
That  you  return  the  measure  to  me  on  or 
before  April  3  with  your  comments  there- 
on In  writing,  containing-  (a)  a  clear  state- 
ment of  the  several  objections  of  the  com- 
pany to  the  draft  as  now  submitted,  and 
(b)  a  draft  of  the  several  modifications 
the  company  deems  necessary  to  meet  its 
I      objections   so  stated   above. 

Upon  the  receipt  of  the  draft  ordinance 
with  your  comments  upon  It  within  the  lines 
above  stated,  I  will  refer  the  matters  to 
the  commLssion  with  the  request  that  It  slve 
your  stated  position  careful  consideration, 
with  a  reasonably  limited  opportunity  for 
I  oral  discussion,  and  will  request  the  com- 
'  mission  to  submit  again  the  draft  ordinance 
to  me  with  such  modifications  of  the  present 
form  as  It  may  then  deem  advisable  within 
three  weeks  after  the  final  reference.  It 
is  my  Intention  then  Immediately  to  trans- 
mit the  commission's  conclusions  to  the 
Council,  without  any  consideration  thereof 
by  myself. 
I  You    will   Icindly    note    that    there    Is   no 

.      obligation    upon    the    company    to    consume 
I      all  the  time  afforded  it  by  this  submission, 
and   it  will   be  very  gratifying  if  the  com- 
pany  is   able   to   and   will   reduce   the  time 
of   Its  consideration. 


The  commission  appointed  by  Judge 
Killits  to  draft  an  ordinance  providing 
for  municipal  ownership  of  the  railway 
system  has  not  held  a  meeting  for  sev- 
eral weeks.  It  has  been  waiting  the  de- 
cision of  the  Supreme  Court  on  a  test 
case  involving  the  right  of  the  city  to 
issue  bonds  against  the  general  credit 
of  the  city  for  the  purpose  of  buying  a 
street  railway  property. 

The  Ohio  Supreme  Court  ruled  on 
March  16  that  the  city  of  Toledo  could 
issue  bonds  against  the  general  credit 
of  the  municipality  for  the  purchase 
of  a  public  utility.  This  decision  will 
allow  the  municipal  ownership  commis- 
sion to  proceed  to  draw  up  an  ordinance 
providing  for  the  purchase  of  the  street 
railway  property  of  the  Toledo  Rail- 
ways &  Light  Company.  The  written 
opinion  of  the  court  will  not  be  pub- 
lished for  several  days  but  Chief  Jus- 
tice Nichols  gave  out  this  statement: 

Municipalities  of  the  State  are  empowered 
by  constitutional  provisions  to  acquire  any 
public  utility,  the  product  or  service  of 
which  Is  to  be  supplied  to  the  municipality 
or  Its  inhabitants  and  they  may  Issue  bonds 
to  raise  money  for  such  purpose,  pledging 
the  general  credit  of  the  municipality  to 
their  payment  within  the  limits  prescribed 
by  the  Legislature  as  to  the  amount  of  In- 
debtedness for  local  purposes. 

No  legislative  grant  of  power  is  essen- 
tial. The  issuance  of  such  bonds  may  be 
limited  or  restricted  by  legislative  act  not 
as  to  purpose,  but  only  as  to  amount  of 
Indebtedness  the  municipality  may  incur. 

The  city  authorities  will  attempt  to 
have  both  the  cost-of-service  and  the 
municipal  ownership  ordinances  ready 
to  submit  to  the  voters  at  one  election. 
It  is  expected  the  date  for  election  may 
be  advanced  to  early  in  June.. 


Improvement  Plan  Precipitates 
Fight 

The  Dallas  (Tex.)  Railway  is  ham- 
pered in  its  program  of  betterments 
and  improvements  in  Dallas  by  contro- 
versies among  patrons  as  to  the  most 
desirable  routes  for  proposed  exten- 
sions. The  company  had  announced 
its  building  program  for  1920,  this  had 
been  approved  by  the  City  Commission 
and  requisitions  covering  the  improve- 
ments had  been  issued.  One  of  the 
extensions  covered  an  addition  in  Oak 
Lawn.  Residents  of  that  section  have 
become  involved  in  a  controversy  as  to 
the  most  desirable  routing  of  the  exten- 
sion. As  a  result  the  court  has  granted 
an  injunction  against  the  company  re- 
straining it  from  carrying  out  the  pro- 
posed extension.  The  company  will 
take  no  further  action  toward  building 
that  extension  until  the  injunction  is 
dissolved  and  the  action  against  the 
company  dismissed.  The  material  for 
the  extension  has  been  assembled,  as  it 
was  the  first  new  line  to  be  built  under 
the  1920  program.  This  material  will 
now  be  used  in  other  parts  of  the  city. 


Much  Ado  About  Nothing 

Kentucky  Interests  So  Conflicting  Noth- 
ing Is  Expected  to  Come  of  Utility 
Legislation 

There  are  three  bills  before  the  Ken- 
tucky Legislature  looking  toward  the 
regulation  of  the  public  utilities  of  the 
State.  One  of  these  bills  provides  for 
the  creation  of  a  Public  Utilities  Com- 
mission, but  in  its  present  amended 
form  the  measure  would  apply  only  to 
the  gas  companies.  The  second  bill 
would  put  the  gas  companies  under  the 
State  Railroad  Commission.  The  third 
bill  proposes  home  rule.  It  appears 
likely,  however,  that  nothing  further 
will  be  done  toward  regulating  the 
utilities  than  to  place  the  gas  companies 
under  the  jurisdiction  of  the  Railroad 
Commission. 

Governor  Pledged  to  Economy 

Governor  Morrow  was  elected  on  a 
platform  which  promised  that  there 
would  be  no  multiplication  of  state 
offices  so  that  it  is  probable  that  the 
first  bill  mentioned  above  creating  a 
new  commission  will  not  be  passed. 
Moreover,  if  the  proposed  bill  creating 
a  public  utilities  commission  is  consti- 
tutional, then  it  would  seem  that  the 
Railroad  Commission  might  already  be 
considered  to  have  jurisdiction  over  the 
public  utilities.  There  is  the  consid- 
eration also  that  such  a  bill,  according 
to  present  statutes,  would  have  to  in- 
clude jurisdiction  over  all  municipally- 
owTied  utilities.  This  fact  makes  it 
highly  improbable  that  the  commission 
will  be  created,  since  none  of  the  mu- 
nicipalities would  tolerate  the  idea  of 
having  an  outside  body  assume  jurisdic- 
tion over  local  waterworks  systems,  for 
example. 

Opinion  Not  Unanimous 

The  bill  giving  jurisdiction  over  utili- 
ties to  the  Railroad  Commission  may 
not  be  passed  because  neither  the  utili- 
ties men  nor  the  members  of  the  Legis- 
lature are  agreed  on  what  is  or  is  not 
wanted,  other  than  that  the  general 
object  of  all  of  the  proposed  bills  is  to 
provide  some  means  of  controlling  the 
gas  companies. 

There  is  also  believed  to  be  little  like- 
lihood of  the  third  bill  passing  because 
the  cities  already  have  adequate  juris- 
diction over  their  utilities  along  lines 
and  procedures  specified  by  law.  To 
open  the  control  to  a  free  hand  on  the 
part  of  the  cities  would,  of  course,  meet 
with  opposition. 

As  regards  the  proposed  bill  to  cre- 
ate a  public  utilities  commission,  there 
is  some  doubt  as  to  the  constitution- 
ality of  such  measure.  The  sentiment 
of  home  rule  is  also  very  strong. 
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Railway  Settlement  on  Business  Basis 

Kansas  City  Chamber  of  Commerce  Proposes  Service-at-Cost,  With 
Remission  of  Paving  and  Other  Charges 


The  business  men  of  Kansas  City, 
Mo.,  have  a  program  in  mind  for  the 
improvement  of  electric  railway  trans- 
portation in  that  city.  This  program 
provides  among  many  other  things  for 
service  at  cost,  the  entire  remission  of 
any  chargres  against  the  Kansas  City 
Railways  for  paving,  street  cleaning 
and  snow  removal  and  also  contains 
financial  details  largely  of  local  interest. 


That  looping  In  the  downtown  congested 
district    be    discontinued. 

That  the  city  provide  more  trafflc  police- 
men. 

That  the  company  undertake  an  educa- 
tional (Campaign  to  induce  patrons  to  pro- 
vide tickets  or  exact  fare  when  boarding 
cars  in  the  congested  district. 

That  the  chairman  of  the  board  of  direc- 
tors of  the  company  be  a  Kansas  City  man. 

The  committee  of  one  hundred  was 
appointed  on  July  17,  1919,  at  the  re- 
quest of  the  Real  Estate  Board.     The 


The  plan  for  future  action  is  'based    purpose    in    appointing   the    committee 

was  to  have  an  analysis  of  the  local 
railway  situation  made  by  business  men 
to  determine  what  the  troubles  were 
that  made  service  poor,  and  to  see  what 
solution  of  the  problem  could  be  found. 
The  committee  met  and  organized  on 
July  25. 

During  the  following  two  weeks  a 
number  of  meetings  and  hearings  were 
held  by  this  committee,  and  on  Aug.  6, 
a  preliminary  report  was  made  to  the 
committee  of  one  hundred,  in  which  it 
was  recommended  that  because  of  the 
great  amount  of  work  necessary,  va- 
rious sub-committees  be  appointed  to 
study  special  phases  of  the  problem. 
For  each  sub-committee  it  was  recom- 
mended that  a  member  of  the  executive 
committee  be  chairman. 

On  recommendation  of  the  executive 
committee,  these   sab-committees   were 


on  the  recommendations  contained  in 
a  report  by  the  executive  committee  of 
the  committee  of  one  hundred  of  the 
Chamber  of  Commerce.  The  full  com- 
mittee of  one  hundred  met  on  March  5 
and  approved  the  report  and  the  board 
of  directors  of  the  full  Chamber  then 
approved  the  recommendations.  The 
recommendations  are  summarized  as 
follows : 

That  the  franchise  be  amended  so  the 
servlce-at-cost  principle  will  be  Included 
and  providing  for  a  variable  fare  and  a 
variable  rate  of  return  on  capital  Invested. 

That  charges  such  as  licenses,  paving 
costs,  snow  removal,  street  cleaning  and 
■prlnkllng,  and  lighting,  be  remitted,  since 
these  only  increase  the  fare  and  have  no 
place   In   the  operation  costs  of  a  railway. 

That  the  section  of  the  franchise  requir- 
ing certain  prescribed  Investments  In  ex- 
tensions eUn  year  be  repealed,  and  that 
only  such  extensions  be  required  as  the 
board  of  control  deems  necessary  and  be- 
lieves will  be  self-sustaining. 

That  Kansas  City,  Mo.,  and  Kansas  City, 
Kan.,  co-operate  In  working  out  uniform 
franchises  for  both  cities. 

That  new  capital,  so  far  as  Is  possible, 
be  in  the  form  of  stock  Investments  Instead 
of  bonds,  since  the  present  financial  struc- 
ture Is  top  heavy  In  that  the  proportion 
of  borrowed  money  to  the  stockholders 
equity  Is  too  high. 

Vaktino  Rati  or  Rbtusn 

That  the  rate  of  return  provide  for  a 
minimum  of  <  per  cent  on  stockholders' 
equity,  the  normal  return  being  7  per 
oent  with   variations   up   and   down   In   0.6 


appointed:  Financial  transactions,  valu- 
ation, investigation,  in  other  cities, 
service  and  fares,  economies  and  effi- 
ciency, franchise,  labor,  jitneys  and 
other  sources  of  traffic  loss. 

The  work  of  these  sub-committees  in 
securing  information  and  preparing 
reports,  and  the  work. of  the  executive 
committee  in  correlating  and  preparing 
the  final  report,  were  shown  in  the  final 
report  submitted  to  the  committee  at 
the  meeting  on  March  5. 

The  final  report  is  a  9-in.  by  12-in. 
book  of  fifty  printed  pages.  The  first 
part  of  the  report  is  given  over  to-  a 
summary  of  the  findings  and  recom- 
mendations. Following  these  are  the 
detailed  data  on  which  the  final  recom- 
mendations are.  based.  The  summary 
includes  recommendations  on  valuation, 
financial  transactions  and  financial 
condition,  service  and  fares,  franchise, 
jitneys  and  miscellaneous  factors  in 
railway  operation. 

The  report  and  the  investigations  on 
which  the  committee's  report  is  based 
comprise  one  of  the  most  extensive 
pieces  of  work  ever  undertaken  by  the 
local  Chamber  of  Commerce.  The  eight 
sub-committees, and  the  executive  com- 
mittee worked  for  siic  months  getting 
information.  This  was  gathered  not 
only  in  Kansas  City,  but  from  variotu 
other  cities  in  the  country.  A  sub- 
committee even  made  a  trip  to  several 
of  the  large  eastern  cities,  getting  de- 
tailed data  on  their  railway  operation. 


Atlanta  Men  Strike 

Ignore  Their  Union  and  Tie  Up  City  for  Three  Days — National 
Body  Withdraws  Support 


er  cent  steps,  varying.  Inversely  with  the 
ires — the   higher 
return  on  capital 


fares — the   higher   the   fare    the   lower  the 


That  the  city  directors  publish  monthly 
or  quarterly  financial  and  operating  state- 
ments In  simple  form  for  the  Information 
of  the  public. 

That  the  franchise  valuation,  iilus  the  ad- 
ditions that  have  been  made  by  the  board  of 
control.  tM  made  the  basis  of  the  valuation 
for  the  "servlce-at-ooat"  plan.  (It  Is  not 
recommended  that  a  re-valuatlon  be  made 
at  this  time,  because  such  action  could 
only  result  In  a  greatly  Increased  capital 
value. ) 

That  the  company  provide  means  of  re- 
celvinc  and  acting  promptly  on  complaints 
and   Bunestlona   from   the   public. 

That  larser  and  better  trailers  be  used 
on  the  lines  where  physical  conditions  will 
permit  their  operation. 

That  service  In  the  outlying  districts  be 
adjusted  to  the  actual  demand,  by  turning 
back  cars  at  suitable  points  Instead  of  run- 
ning all  ears  to  the  end  of  the  line. 

That  the  board  of  control  be  charged 
with  the  duty  of  providing  good  service, 
making  frequent  checks  on  trafflc  to  pro- 
vide the  proper  number  and  distribution 
of  ears. 

That  the  headway  and  speed  of  cars  be 
Improved. 

That  trainmen  be  reqillred  to  exendse 
courtesy  and  forebearaace  toward  the 
public. 

That  upon  the  adoption  of  the  "serrlce- 
at-co«t"  plan,  the  Initial  fare  be  fixed  at 
a  figure  Kufflrlent  to  pay  the  oost  of  oper- 
ation plus  a  Just  return  on  capital  tavested. 

That  the  fiat  fare  with  the  universal 
transfer,  as  distinguished  from  the  sone 
system,   be  continued. 

That  the  present  good  feeling  between 
the  eompany  and  employees  be  foetarsd  and 
OPlltUllls<  as  far  as  poastble._ 

That  a  farther  study  of  tnJIle  oondttlons 
and  possible  rsnaedles  for  ooocestlon  be 
made. 


The  city  and  suburban  traction  lines 
at  Atlanta,  Ga.,  were  paralyzed  for 
almost  three  days  during  the  week 
ended  March  13  as  the  result  of  a  strike 
of  union  carmen  employed  by  the  Geor- 
gia Railway  &  Power  Company.  The 
men  left  their  posts  shortly  before  5 
a.m.  on  March  10,  and  remained  off 
duty  until  6  p.m.  on  March  12.  The 
decision  to  return  to  work  was  reached 
at  a  meeting  on  the  morning  of  Marcn 
12,  following  a  refusal  of  the  national 
headquarters  of  the  union  to  recognize 
the  strike  and  an  order  stating  that  the 
men  should  return  to  work  at  once. 

On  Tuesday  afternoon  a  board  of 
arbitration,  including  Luther  Z.  Rosser 
for  the  company  and  Madison  Bell  for 
the  men,  with  Judge  John  D,  Humph- 
ries, acting  as  umpire,  granted  the  men 
an  increase  of  16  per  cent  over  the  old 
scale  of  wages.  The  prevailing  scale 
was  .36,  38  and  40  cents  an  hour,  and 
the  increase  raised  this  scale  to  42, 
44  and  46  cents  an  hour.  This  was  not 
satisfactory  to  the  men,  and  in  spite 
of   their   previous   agreement  to   abide 


which  indicated  that  it  would  not  give 
up  this  time  to  the  demands  of  the  men. 
Public  opinion  was  decidedly  in  favor 
of  the  company.  At  first  it  appeared 
that  the  men  were  equally  determined 
not  to  return  to  work  until  they  were 
granted  an  increase  in  pay  considerably 
greater  than  that  awarded  by  the  board 
of  arbitration.  Doubtless  they  would 
have  remained  out  for  an  indefinite 
period  but  for  the  fact  that  the  national 
headquarters  of  the  union  refused  rec- 
ognition of  the  strike  on  the  grounds 
that  the  union  permits  the  settlement 
of  such  disputes  by  a  board  of  arbitra- 
tion. Furthermore,  the  men  realised 
that  public  opinon  was  against  them. 
In  a  large  paid  advertisement  in 
Atlanta  newspapers  the  Chamber  of 
Commerce  demanded  that  the  men  re- 
turn to  work.  The  chamber  declared 
that  the  men  had  violated  their  solemn 
word  in  leaving  their  posts.  The  Ro- 
tar>'  Club  of  Marietta,  Ga.,  served  by 
the  interurban  system,  called  upon  the 
company  to  leave  its  can  in  the  car- 
house  until  it  was  able  to  operate  on  an 


by  the  decision  of  the  board,  they  took    open -shop  basis.   All  this  had  its  effect 


a  strike  vote  and  left  their  posts.  The 
vote  was  taken  at  a  mass  meeting 
called  on  Tuesday  night  which  lasted 
until  morning.  The  vote  tftood  499  to 
149  in  favor  of  the  strike. 

During  the  three  days  of  the  strike 
no  cars  operated.  No  disorder  devel- 
oped.   The  company  had  taken  a  stand 


upon  the  men  and  doubtless  resnlted 
in  the  early  settlement  of  the  strike. 
It  had  been  stated  at  hearings  of  the 
arbitration  board  that  if  increased  tal- 
aries  were  granted  this  would  neces- 
sarily mean  an  increase  in  fares,  as 
the  company  is  already  operating  at  a 
loss.    Whether  the  increase  granted  by 
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the  board,  while  it  is  only  15  per  cent, 
will  result  in  another  raise  in  fares 
is  still  undetermined. 

During  the  progress  of  the  strike, 
retail  business  in  the  downtown  dis- 
trict was  seriously  interfered  with,  and 
while  means  were  found  to  bring  em- 
ployees to  work  and  get  them  home, 
there  was  no  satisfactory  transporta- 
tion for  customers  and  downtown  stores 
suffered  as  a  result.    The  Atlanta  Auto- 


mobile Association  had  called  upon  auto 
owners  to  help  out,  but  even  so,  thou- 
sands of  people  were  compelled  to  walk. 
Railroads  serving  suburban  towns  that 
are  also  served  by  the  electric  traction 
lines  of  the  Georgia  Railway  &  Power 
Company  put  on  more  trains  and  this 
helped  out  to  some  extent. 

It  was  late  Saturday  before  the  full 
schedules  were  in  operation  on  all  of 
Atlanta's  city  and  suburban  lines.    ' 


Railway  Makes  Counter  Franchise  Bid 

Detroit  Line  Unalterably  Opposed  to  Plan  for  Opposition  System 

Built  by  City 


A  statement  signed  by  President 
Frank  W.  Brooks  of  the  Detroit  (Mich.) 
United  Railways  brands  Mayor  Cou- 
zens'  proposed  piecemeal  plan  as  "not 
only  unfair  but  dishonest."  The  com- 
pany signifies  its  intention  to  fight  the 
Mayor's  plan,  and  to  endeavor  by  all 
legitimate  means  to  prevent  his  policy 
from  being  imposed  upon  the  company. 
It  has  also  made  a  counter  franchise 
proposal. 

Settlement  Ordinance  Offered 

The  company's  position  was  outlined 
and  a  plan  of  settlement  proposed, 
based  on  the  adoption  of  a  working 
agreement  between  the  company  and 
the  city.  An  ordinance  outlining  its 
plan  has  been  prepared  by  the  com- 
pany, which  will  be  immediately  sub- 
mitted for  the  consideration  of  the 
taxpayers  and  electors  of  the  city  of 
Detroit. 

In  his  letter  to  the  electors,  Mr. 
Brooks  states  that  no  ope  appreciates 
more  fully  than  the  company's  officials  ' 
that  the  service  they  have  been  able 
to  give  is  inadequate;  that  no  one  is  as 
vitally  interested  in  changing  this  sit- 
uation and  providing  adequate  service 
as  they  are,  that  the  city  authorities  are 
responsible  for  the  discomforts  car 
riders  are  suffering  and  the  inadequate 
service  with  which  they  are  provided. 

In  justifying  the  statement  that  the 
company  has  availed  itself  of  every 
resource  at  its  command  to  improve 
'  conditions,  it  is  pointed  out  that  within 
the  past  ten  years — and  since  most  of 
the  important  franchises  are  claimed 
to  have  expired — the  company  has  ex- 
pended in  betterments  and  extensions 
of  tracks,  equipment  and  facilities,  up- 
ward of  $13,000,000  in  reliance  upon 
the  belief  that  in  any  final  settlement 
of  the  railway  situation,  the  company 
would  be  treated  fairly,  and  its  stock- 
holders reasonably  protected  if  the  city 
should  conclude  to  engage  in  municipal 
ownership  and  operation. 

Company  Wilung  to  Sei<l 

To  this  end  it  is  contended  the  com- 
pany, in  recognition  of  an  alleged  de- 
sire on  the  part  of  the  taxpayers  and 

,  electors  of  the  city  to  engage  in  munic- 
ipal   ownership,   co-operated    with   city 

'  representatives  to  enable  them  to  do 
this  by  offering  to  sell  to  the  city  the 
entire  railway  system  at  its  fair  value, 
and  on  two  occasions  entered  into 
formal  agreement  to  that  end. 


Reviewing  the  details  of  the  plan 
which  the  company  assisted  in  giving 
the  electors  an  opportunity  to  ratify. 
President  Brooks  stated  that  in  the  first 
instance  it  was  agreed  that  the  fair 
value  of  what  was  needed  by  the  city 
should  be  fixed  by  three  of  the  Wayne 
County  Circuit  Judges,  and  in  the  sec- 
ond instance  a  fixed  price  was  agreed 
upon  at  least  $10,000,000  below  the  in- 
vestment of  the  company.  Mr.  Brooks 
adds: 

These  plans  having  failed,  Mayor  Cou- 
zena  now  undertaltes  to  force  upon  the 
people  tlie  so-called  "piece-meal"  plan  of 
acquiring  a  railway  system,  and  proposes 
to  create  a  second  railway  to  engage  In 
competition  with  this  company  To  accom- 
plish this,  the  Mayor  proposes  to  dismem- 
ber and  cripple  our  system  and  by  coercion 
compel  us  to  sell  important  parts  of  our 
system '  at  less  than  the  conceded  value. 
For  instance,  he  proclaims  publicly  that 
the  cost  of  construction  of  our  Woodward 
Avenue  and  Fort  Street  tracks  Is  about 
J70,000  per  mile  (it  is  actually  $100,000 
per  mile)  and  that  he  will  force  us  to  sell 
at  $40,000  per  mile. 

Twenty  million  dollars  is  the  estimate 
the  company  puts  on  the  cost  of  needed 
extensions,  cars  and  equipment,  and 
this  amount  can  only  be  secured  by  a 
reasonable  grant  of  authority  to  oper- 
ate the  system  under  fair  conditions. 

Conditions  of  Counter  Proposal 

The  company  filed  with  the  Corpora- 
tion Counsel  a  counter  proposal  to  the 
Mayor's  plan.  This  is  in  the  form  of 
an  ordinance  and  provision  is  being 
made  to  permit  the  submission  of  the 
ordinance  to  the  voters  as  soon  as  the 
City  Council  will  authorize  an  election. 
This  ordinance  cannot  go  before  the 
people  at  the  election  on  April  5  as 
there  is  not  sufficient  time  to  fulfill  the 
provisions  of  the  city  charter,  and  un- 
less a  special  election  is  called,  it  cannot 
be  voted  on  before  the  November  elec- 
tion. 

In  the  ordinance  the  company  pro- 
poses to  surrender  all  existing  fran- 
chises and  private  right-of-way  held  by 
the  company.  Control  of  service  will 
be  vested  in  the  City  Council,  giving 
the  city  the  right  to  regulate  the  opera- 
tion of  the  system  with  respect  to  main- 
tenance of  its  tracks,  frequency  of  serv- 
ice and  routing,  and  operation  of  in- 
terurban  cars  within  the  city  limits. 

The  ordinance  obligates  the  company 
to  begin  immediately  on  the  construc- 
tion of  200  miles  of  extensions  to  the 
present  line  and  to  complete  these  ex- 
tensions at  the  rate  of  50  miles  per 
year  for  four  years. 


Provision  is  also  made  for  adding  350 
new  cars,  comprising  200  new  double- 
truck  motor  cars  and  150  trailers  with- 
in the  first  year,  with  100  new  motor 
cars  and  100  new  trailers  to  be  added 
during  each  of  the  following  three 
years.  All  obsolete  cars  are  to  be 
replaced  with  modem  types. 

A  straight  5-cent  fare  with  universal 
transfers  is  specified,  to  apply  on  all 
lines  within  the  city,  including  lines 
now  outside  the  single-fare,  zone,  and 
is  to  be  extended  to  include  territory 
annexed  to  the  city  in  the  future. 

The  ordinance  provides  for  the  pur- 
chase or  lease  of  the  Detroit  United 
Railway  city  system  by  the  city  of  De- 
troit at  any  time  during  the  life 
of  the  thirty-year  agreement  at  a  price 
to  be  fixed  by  the  board  of  arbitra- 
tion, the  agreement  to  be  terminated 
by  the  exercise  of  the  city's  option 
to  purchase  or  by  the  failure  of  the 
company  to  carry  out  the  program  of 
extension. 

Under  the  ordinance,  the  price  for 
which  the  city  shall  purchase  the  lines 
or  lease  them  at  a  rental  of  6  per  cent 
of  the  valuation,  is  to  be  decided  upon 
by  the  appraisal  of  the  board  of  arbi- 
trators, this  appraisal  to  be  made  im- 
mediately after  the  passage  of  the  ordi- 
nance, and  from  year  to  year  as  long 
as  the  6  per  cent  return  is  made. 

Provision  is  made  for  the  use  of  the 
Ford  gas  car  or  any  other  system  of 
equipment  adaptable  to  Detroit's  needs, 
which  can  be  operated  more  economic- 
ally and  efficiently  than  the  present 
power  system.  Tracks  and  cars  will 
be  provided  for  a  subway  or  elevated 
rapid-transit  system  when  such  system 
shall  be  built  by  the  city. 

A  detailed  description  of  the  pro- 
posed extensions  which  the  company 
shall  be  required  to  build  under  its 
terms,  provided  the  ordinance  is  rati- 
fied,  is   attached   to   the  ordinance. 

The  Detroit  United  Railway  proposes 
to  form  a  new  company  to  take  over 
the  entire  business  of  the  city  lines  in 
order  to  differentiate  between  city  and 
interurban  accounts,  the  books  of  this 
proposed  new  company  to  be  opened 
for  inspection  and  examination  at  all 
times  by  city  officials. 


Promoters  of  Subways 
Must  Explain 

The  street  railway  committee  of  the 
Council  of  Cleveland,  Ohio,  has  decided 
to  give  the  Cleveland,  Akron  &  Canton 
Terminal  Railway  until  April  10  to 
agree  with  the  Law  Director  on  certain 
changes  to  be  made  in  its  franchise. 
This  company  has  been  authorized  to 
build  a  subway  under  East  Fifty-fifth 
Street  for  the  transfer  of  freight  cars 
from  the  southern  part  of  the  city  to 
the  lake  front.  Law  Director  Fitz- 
gerald desires  so  to  change  the  fran- 
chise as  to  compel  the  company  to 
build  at  a  depth  that  will  not  interfere 
with  the  proposed  municipal  subway. 
The  Hopkins  interests  were  allowed  one 
week  to  appear  before  the  committee 
and  show  cause  as  to  why  their  subway 
franchise  should  not  be  repealed. 
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Htv"  wMn**  .T"ir.M'P*!,  ""*  operation  become. 


City  to  Buy  Buses 

New   York    to   SUrt    With    an    IniUal 

Outlay    of    $1,140,000 

-Expects  a  Profit  It  is   estimated  that  the  buses  will 

The  Board   of  Estimate   of  the  city  «°**^ '5,500  each,  and  that  the  operation 

of   New   York   has    unanimously   com-  ,  200  buses  will  net  the  city  an 

mitted    the    city    to    an    experimental  """"?'  P'""*'*  °*  $275,064.     Buses  will 

municipal   bus   system.     Strange  as  it  ^!*    twenty-seven  passengers  and  oper- 

may  seem,  the  city  voted  an  appropri  °"  *  ^'*'®"*  ^^'"' 
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ate  on  a  5-cent  fare. 

It    is    expected    to    have    the    buses 
m  operation  not  later  than  May  16. 


Rhode  Island  Legislation 
Probably  Lost 

An  agreement  with  respect  to  the 
affairs  of  the  Rhode  Island  Company, 
Providence,  R.  I.,  upon  which  legisla- 
tive action  can  be  taken  at  the  present 
session  seems  remote.  March  30  is 
the  last  day  for  the  introduction  of  new 
business  except  by  unanimous  consent, 
and  some  of  the  Assembly  leaders  say 
there  is  no  chance  at  this  late  day  to 
take  up  such  a  big  problem  as  is  in- 
volved in  connection  with  the  affairs 
of  the  Rhode  Island  Company. 

It  will  be  recalled  that  on  Feb.  24 
the  receivers  of  the  Rhode  Island  Com- 


ation  for  buses  on  the  same  day  that 
the  receivers  of  the  surface  lines  in 
Manhattan  and  Brooklyn  withdrew 
their  appeal  for  an  increase  in  fare. 
In  some  quarters  it  is  believed  that 
buses  will  supplant  all  suspended 
trolley  routes. 

Commissioner  Whalen  in  Charge 

The  Department  of  Plant  and  Struc- 
tures has  been  supervising  the  oper- 
ation of  privately  owned  buses  over  5 
routes  in  Manhattan  since  last  Septem- 
ber, in  Brooklyn  7  routes  since  October, 
1919,  and  in  Staten  Island  5  routes 
since  Jan.  19,  1920.  Through  the 
efforts  of  Commissioner  Whalen,  of 
Plant  and  Structures,  the  Finance  and 

Budget    Committee    of    the    Board    of     — -'=  "^  -"c  xmuue  ismna  i..om- 

Estimate,  recommended  that  his  plan  Pa"y  presented  to  the  Legislature  a 
for  the  purchase  of  200  buses  be  ap-  P'""  ^o'  state  ownership  and  control 
proved.  On  March  12,  1920,  the  Board  *'**>  private  operation  for  all  lines  of 
of  Estimate  unanimously  voted  to  issue  *^^^  company.  The  results  which  it  was 
$1,140,000  in  tax  notes  to  cover  the  hoped  to  achieve  under  this  plan  were 
cost  of  these  buses.  Commissioner  summarized  in  the  Electric  Railway 
Grover  A.  Whalen,  who  is  the  general  Journal  for  Feb.  28,  page  445. 
manager  of  the  municipal  bus  lines  was  Meanwhile  bondholders  of  the  United 
directed  to  prepare  contracts  and  Traction  &  Electric  Company  and  the 
specifications  for  competitive  bidding  Rhode  Island  Suburban  Railway  have 
for  the  buses,  and  to  submit  these  "^reed  upon  a  plan  of  re-organization 
forms  together  with  a  full  description  °'.  **'*  properties.  The  conditions  of 
of  the  type,  style  and  size  of  vehicles  *his  reorganization  were  made  public 
to  the  board  as  quickly  as  possible.  during  the  week  ended  March  13.     Re- 

The  routes  on  which  the  buses  are  to  clivers  of  the  Rhode  Island  Company 
be  operated  has  not  yet  been  definitely  ^"^®  "'***  ^een  working  on  a  reorgan- 
settled,  but  Mayor  Hylan  has  directed    '=^tion  plan.    They  made  the  details  of 

their  plan  public  early  in  the  week 
ended  March  20.  Of  course  these  re- 
spective plans  are  only  tentative,  but 
the  terms  of  the  plans  are  so  different 
that  the  parties  at  interest  would  ap- 
per  to  be  farther  apart  with  respect  to 


settled,  but  Mayor  Hylan  has  directed 
that  some  of  the  bases  be  sent  to 
SUten  Island  for  use  along  the  routes 
on  which  the  SUten  Island  Midland 
Railway  suspended  service  last  Jan- 
uary. The  motion  of  President  La 
Guardia    of    the    Board    of    Aldermen. 


viuaiuia    oi    ine    uoard    of    Aldermen,     *^  loimci  ayaii,  wim  respect  uj 

however,  for  the  city  to  take  over  the    *  settlement  than  before  the  plan.s  were 

nr<»«Anf    KtiH    wm>»«    U..A. L_    oa.     ^  made    nuhlir.       Rnt.li    nlnn«    nmviAo    fm* 


present  bus  route  between  St.  George 
Ferry  and  the  Army  Base  hospiul  at 
Fox  Hills  was  adopted,  thus  overruling 
the  contention  of  President  Van  Name 
of  the  Borough  of  Richmond  at  a  recent 
hearing  that  the  privilege  was  held  by 
a  private  party  who  should  be  allowed 
to  reUin  it.  The  route  in  question  is 
approximately  3  miles  long  and  the 
fare  charged  is  16  cents  each  way. 


made  public.  Both  plans  provide  for 
the  reduction  of  the  securities  out- 
standing. 


The  Comino  Revolution 

In  commenting  on  the  action  of  the 
Board  of  Estimate  Commissioner 
Whalen  said: 

!5JSSr-?!S?"S"**'.  '*■""'  ">'  rnnrtway*.  It  will 
prrtM'm*  and  will  (h.  ,  ,ol.  many 

,  which    haa 

■  opl*», 
,,  ,  '  tKvtlon  with 

',       '     .  "  ■"  ■■<'»■    !<«'  "y^i.ni  will  bP  on- 
or    •...H;t..y    and    »fflcl«nt   aervlca.      It    will 

alj..,     .rr.nl    tn   Ihp  rlly  ah    nHclUlnnill   iiniirrs       --      — - 

••(    r  v.-„e    whirh    It    very    much    owMlacLation   by    Oct.    1 


Contract  Awarded  for  Power 
Improvements 

The  board  of  directors  of  the  Monon- 
gahela  Valley  Traction  Company,  Fair- 
mont, W.  Va.,  has  confirmed  the  action 
of  the  offlclals  in  signing  a  contract 
with  the  Fred  T.  Ley  Company,  con- 
tractors, for  the  installation  of  a  20,- 
000  kw.  turbine  in  the  Rivesville  power 
plant  of  the  company.  This  addition, 
costing  about  $700,000,  will  make  the 
local  plant  one  of  the  largest  in  the 
South. 
»  WIN  The  turbine  is  now  being  assembled 
traffic  by  the  General  Electric  Company.  It 
*""""  will  be  shipped  to  Fairmont  in  June. 
The  necessary  condenser  equipment 
has.  been  purchased  from  the  Alberger 
Condenser  Company.  It  is  expected 
to  have  the  new  unit  ready  for  oper- 


Trainmen  Force  Action 

Binghamton  Men  Strike  When  Council 

Again  PuU  Off  GranUng  Relief 

to  Railway 

Patience  has  ceased  to  be  a  virtue  at 
Binghamton,  N.  Y.  It  took  the  train- 
men in  the  employ  of  the  Binghamton 
Railway  some  time  to  find  this  out,  but 
when  they  did  jthe  men  took  things  into 
their  own  hands  and  went  out  on  strike. 
They  didn't  strike  against  the  company. 
They  struck  against  the  Council,  the 
members  of  which  they  helped  to  put 
into  office.  Binghamton  walked  while 
the  Council  talked.  It  walked  for 
several  days. 

Road  in  Receiver's  Hands 

The  Binghamton  Railway  has  had 
more  than  its  share  of  trouble.  It  has 
been  denied  a  square  deal  and  is  in 
hands  of  a  receiver.  On  a  5-cent  fare 
the  company  could  not  increase  the  pay 
of  its  men.  It  said  so  frankly.  The 
men  accepted  the  statement  The 
Council,  however,  paid  no  attention  to 
the  plea  of  the  company.  It  persisted 
in  watchful  waiting.  This  policy  of 
procrastination  the.  men  have  brought 
to  an  end. 

At  the  meeting  of  the  Council  on 
March  8  two  ordinances  were  intro- 
duced, both  of  which  aim  to  grant  the 
company  permission  to  petition  the 
Public  Service  Commission  to  esUblish 
a  6-cent  fare.  Introducing  a  measure 
and  passing  it  are  two  different  things. 
The  men  had  learned  this  by  experience. 
They  acted  while  the  Council  deliber- 
ated. The  next  morning  all  Bingham- 
ton walked.  The  men  believe  in  a 
policy  of  live  and  let  live.  They  an- 
nounced they  would  take  their  chances 
with  the  company,  but  that  they  wei« 
through  taking  chances  with  the  Coun- 
cil. They  did,  however,  arrange  to  run 
cars  at  rush  hours  so  that  the  working 
public  might  not  be  seriously  incon- 
venienced. 

At  first  some  members  of  the  Council 
were  inclined  to  become  belligerent. 
They  threatened  to  withhold  approval 
of  the  fare  measure  until  the  conductors 
and  motormen  returned  to  work.  The 
Council  soon  found  that  in  this  game 
the  trainmen  held  all  the  trumps.  Only 
when  the  railway  men  were  assured 
that  the  ordinance  would  be  passed  did 
they  announce  the  cars  would  again 
be  run.  The  present  wage  scale  is  34 
to  38  cents  an  hour.  The  new  rate  will 
probably  be  41  cents  to  46  cento  an 
hour,  although  the  men  have  made  no 
fixed  demands.  Thin  matter  n-mains  to 
be  adjusted. 

Company  Paying  the  Limit 

There  is  a  wage  agreement  in  Bing- 
hamton. The  company  is  now  paying 
in  excess  of  the  rates  prescribed,  but 
it  has  gone  the  limit  on  the  present 
fare.  The  men  understood  and  appre- 
ciatcil  this,  but  the  Council  did  not.  It 
was  necessary  to  bring  the  facts  home 
to  them  forcibly.  The  trainmen  suc- 
ceeded by  direct  action,  where  indirect 
appeal  fa  l.d. 


March '20,  1920 


Electric    Railway    Journal 


617 


News  Notes 


City  Petitioned  to  Take  Over  Rail- 
way.— M.  J.  Motley  is  conducting  a 
campaign  to  induce  •  the  Mayor  and 
Commissioners  of  Phoenix,  Ariz.,  to 
take  over  the  Phoenix  Railway.  More 
than  2,000  names  already  have  been 
signed  to  the  petitions  now  being  cir- 
culated among  residents  and  property 
owners. 

May  Retry  Mr.  Dempsey.  —  John  J. 
Dempsey,  former  director,  vice-presi- 
dent and  transportation  head  of  the 
New  York  Consolidated  Railroad, 
Brooklyn,  (N.  Y.)  Rapid  Transit  Sys- 
tem, will  probably  be  retried  on  a 
charge  of  second  degree  manslaughter 
in  connection  with  the  Malbone  Street 
wreck.  The  jury  in  the  first  trial  of 
Mr.  Dempsey  was  unable  to  reach  an 
agreement. 

$1,376,341    Is   Chicago's    Share.— The 

share  of  the  city  of  Chicago  in  the  prof- 
its of  the  Chicago  Surface  Lines  for 
the  fiscal  year  ended  Jan.  31,  1920,  will 
be  $1,376,341,  according  to  estimates 
made  on  March  14  in  the  City  Comp- 
troller's office  on  the  basis  of  the  trac- 
tion companies'  monthly  statements 
for  the  year.  With  this  addition  the 
traction  fund  in  the  possession  of  the 
city  will  be  $27,431,841. 

Union  Wants  Agreement  Modified. — 

The  members  of  the  local  division  of 
the  Amalgamated  Association  at  I'rovi- 
dence,  R.  I.,  have  voted  to  notify  the 
Rhode  Island  Company  that  they  in- 
tend to  reopen,  for  possible  revision,  the 
present  working  agreement  with  the 
railway.  This  agreement  expires  on 
May  31.  The  contract  as  it  now  stands 
requires  ninety  days'  notice  of  a  desire 
for  its  modification. 

Co-operative    Plan    for    Louisville. — 

Six  representatives  of  the  employees 
of  the  Louisville  (Ky.)  Railway  and 
six  oflicials  of  the  company  met  recent- 
ly to  perfect  a  Co-operative  Welfare 
Association  seeking  betterment  of  mu- 
tual interests  and  improvement  of  car 
service.  Details  of  the  Stotesbury- 
Mitten  plan  in  operation  in  Philadel- 
phia were  studied  and  its  principles 
adopted  as  the  basis  for  the  working 
plan  of  the  organization. 

Objection  to  One-Man  Cars  With- 
drawn.— End  of  the  opposition  to  the 
lailway  system  in  Muscatine,  la.,  has 
rorne  with  the  abrogation  by  the  City 
uncil  of  an  ordinance  demanding  two- 
iii  car  operation.  The  Clinton, 
Davenport  &  Muscatine  Railway,  oper- 
ating the  city  lines,  installed  one-man 
IPS  some  time  ago.  The  city  fought 
I  lie  one-man  car  bitterly  at  first,  but 
has  now  repealed  the  ordinance  and 
withdrawn  its  action  from  the  State 
Supreme  Court. 


Carhouse  Held  Up.  —  More  than 
$1,000  was  taken  from  the  Starr  Ave- 
nue carhouse  of  the  Toledo  Railways  & 
Light  Company,  Toledo,  Ohio,  when  two 
armed  bandits  held  up  the  dispatcher 
and  receiver  late  Friday,  March  12.  The 
robbers  came  about  an  hour  before  the 
night  run  conductors  turn  in  their 
funds.  They  unceremoniously  kicked 
in  the  door  and  directed  their  guns  at 
the  men  on  hand,  grabbed  the  money 
and  whisked  away  in  an  automobile. 
The  police  have  found  no  clues  in  con- 
nection with  the  hold-up. 

Strike  on  Williamsville  Line.— Elec- 
tric railway  service  between  Buffalo 
city  line  and  Williamsville  was  sus- 
pended on  March  3  when'motormen  and 
conductors  employed  by  the  Buffalo  & 
Williamsville  Electric  Railway  struck 
for  higher  wages.  The  men  at  present 
receive  35  cents  an  hour,  it  is  said, 
and  are  seeking  an  increase  to  50  cents. 
The  strike  does  not  involve  more  than 
a  dozen  men,  but  the  walkout  will 
greatly  inconvenience  commuters.  Two 
cars  are  operated  on  the  line  during 
the  day,  and  two  or  three  more  during 
the  rush  hours. 

Seattle  Elects  New  Mayor.  — Hugh 
M.  Caldwell,  formerly  Corporation  Coun- 
sel of  Seattle,  Wash.,  has  been  elected 
Mayor  of  the  city  over  James  Duncan, 
the  labor  candidate,  by  a  margin  of 
17,098  votes,  the  largest  majority  ever 
given  a  mayoralty  candidate  in  the 
history  of  Seattle.  Mr.  Caldwell  polled 
50,875  votes  while  Mr.  Duncan  received 
only  33,777.  Only  88  per  cent  of  the 
city's  registered  strength  participated 
in  the  election.  Mr.  Caldwell  made  the 
conduct  of  the  Seattle  Municipal  Rail- 
way one  of  the  points  in  his  attack 
upon  the  existing  city  government. 

Scranton  Demands  Refused.  —  The 
Scranton  (Pa.)  Railway,  through  Jilson 
J.  Coleman,  general  manager  of  the 
company,  has  rejected  the  demands  of 
its  employees  for  an  increase  in  wages 
of  20  cents  an  hour.  Mr.  Coleman,  in 
refusing  the  increase,  stated  that  the 
additional  pay  and  the  reduction  in 
hours  asked  by  the  men  would  cost  the 
company  $450,000  annually.  He  pointed 
out  that  the  company's  net  earnings 
for  the  year  ended  Dec.  31,  1919 
amounted  to  $118,431.  Wages  were 
increased  on  Jdn.  1,  1920,  the  present 
scale  for  trainmen  being  from  46  to  50 
cents    an    hour. 

Wage  Advance  in  Reading.  —  The 
Reading  Transit  &  Light  Company, 
Reading,  Pa.,  on  March  5  announced  an 
increase  of  4  cents  an  hour  in  the 
wages  of  the  600  motormen  and  con- 
ductors employed  over  the  entire  sys- 
tem, comprising  Reading,  Lebanon, 
Norristown  and  Roxborough.  This  ad- 
vance, which  is  the  seventh  to  be  made 
by  the  company  in  less  than  three 
years,  increases  the  maximum  wages 
of  motormen  and  conductors  from  46 
to  50  cents  an  hour.  The  new  scale  will 
go  into  effect  on  March  16.  Since  fares 
were  first  advanced  in  January,  1918, 
the  wages  of  the  men  have  advanced 
a  total  of  22  cents  an  hour — from  28 
cents  to  the  present  rate  of  50  cents. 


Court  of  Industrial  Relations  Sug- 
gested.—Senator  White  of  Atlantic 
County  has  introduced  a  bill  in  the 
New  Jersey  Legislature  to  set  up  a 
Court  of  Industrial  Relations  to  take 
the  place  of  the  Board  of  Public  Utility 
Commissioners.  The  new  body  would 
be  fashioned  along  the  line  of  the  re- 
cently created  Kansas  court  and  would 
handle  utility  and  all  transportation 
and  industrial  matters.  The  new  or- 
ganization is  to  be  composed  of  three 
judges  to  be  appointed  by  the  Governor 
with  the  advice  and  consent  of  the 
Senate.  The  members  of  the  court 
would  hold  office  for  three  years.  The 
salary  would  be  $5,000  a  year.  Upon 
the  court  would  be  conferred  the  same 
powers  that  are  now  vested  in  the  Pub- 
lic Utility  Commission. 

Newspaper  Man  Gives  Live  Facts. 
— Jonathan  C.  Dill  has  an  interesting 
story  "Are  Trolley  Cars  Extinct?"  in 
the  Utica  Saturday  Globe  for  Feb.  28. 
It  describes  in  a  chatty  way  some  of 
the  things  which  the  electric  railways 
are  "up  against".  One  of  these  is  not 
the  automobile,  according  to  an  inter- 
view which  Mr.  Dill  had  with  a  local 
railway  manager.  In  spite  of  the  in- 
crease in  the  number  of  automobiles 
during  the  past  eight  years,  the  rail- 
way is  carrying  a  constantly  larger 
number  of  passengers.  This  proves 
that  the  electric  railway  is  not  obsolete 
or  being  seriously  affected  by  auto- 
mobile competition.  It  is  only  faced 
with  the  situation  which  every  indivi- 
dual has  had  to  meet,  namely,  increased 
expense.  This  is  a  serious  matter  when 
income  does  not  go  up  in  like  ratio. 


Program  of  Meeting 

American  Railroad  Association 

The  American  Railroad  Association 
and  the  Railway  Supply  Manufacturers' 
Association  have  announced  plans  for 
the  annual  convention  to  be  held  in 
Atlantic  City,  June  9  to  16,  inclusive. 
The  reports  of  committees  of  Section 
III  —  Mechanical  —  investigating  loco- 
motive matters  will  be  received  and  dis- 
cussed on  Wednesday,  Thursday  and 
Friday,  June  9,  10  and  11,  and  reports 
of  committees  on  car  matters  will  be 
taken  up  on  Monday,  Tuesday  and 
Wednesday  of  the  next  week.  The 
sessions  of  the  Mechanical  Section  will 
be  held  in  the  morning  to  give  time  for 
viewing  the  exhibits.  The  Purchases 
and  Stores  Section  of  the  American 
Railroad  Association  will  hold  its 
annual  meeting  on  June  14,  15  and  16, 
in  the  Hippodrome. 

The  Railway  Supply  Manufacturers' 
Association  has  arranged  to  have  ex- 
hibits in  the  balcony  over  the  main 
building  on  Young's  pier,  which  will 
make  the  total  exhibit  space  approxi- 
mately 100,000  sq.ft.,  an  increase  of 
6,500  sq.  ft.  over  1919.  Applications 
have  already  been  made  for  practically 
all  the  available  booths  and  a  large 
number  of  new  companies  will  be 
represented.  All  entertainment  fea- 
tures will  be  held  on  the  pier,  as  was 
done  in   1919. 
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Net  Income  Increases 

Dallas    Interurban    Company's   Figures 
Show  Prosperous  Year — Some  Divi- 
sions Operated  at  a  Loss 

The  gross  earnings  of  the  Texas 
Electric  Railway  during  1919  amounted 
to  $2,951,511,  representing  an  increase 
of  23.9  per  cent  over  1918.  Operating 
expenses  and  taxes  increased  |302,- 
019.96,  or  21  per  cent  over  1918. 

The  net  income  of  the  company  after 
interest  charges  for  1919  was  $736,- 
454.68,  or  an  amount  available  for  divi- 
dends on  preferred  stock  at  the  rate  of 
2.8  times  the  annual  dividends  on  all 
preferred  stock.  The  balance  avail- 
able for  common  stock  was  $476,454.68, 
virtually  all  of  which  has  been  used  for 
increased  working  capital,  made  neces- 
sary by  the  higher  prices  of  materials 
and  for  betterments  and  improvements 
of  the  property. 

Dividends  Paid 

Refirular  dividends  at  the  rate  of  7 
per  cent  were  paid  on  the  first  and  sec- 
ond preferred  stock  and  an  initial  divi- 
dend at  the  rate  of  0.6  per  cent  on  the 
common  stock  for  the  quarter  ending 
Dec.  31,  1919,  has  been  declared  pay- 
able March  1,  1920. 

Of  the  six  street  railway  systems  op- 
erated by  the  Texas  Electric  Railway, 
Denison  reported  the  only  gain  in  in- 
come after  depreciation  values  had  been 
deducted.  At  that  place  the  gross  reve- 
nue was  $34,647  for  the  year.  Operat- 
ing expenses  and  taxes  were  $22,286, 
and  depreciation  was  assessed  at  $6,783, 
or  an  income  after  depreciation  of 
$5,678.  The  gross  revenue  from  the 
Waco  street  railway  system  was  $341,- 
618  for  the  year,  with  operating  ex- 
penses and  Uxes  placed  at  $287,404. 
Depreciation  was  given  at  $75,780,  or 
m  deficit  in  income  of  $21,666.  The  de- 
ficits at  Waxahachie,  Corsicana,  McRin- 
ney  and  Sherman  were  given  as  $7,767, 
$6,820,  $6,107  and  $720,  respectively. 


HudHon  Valley  Operating  at 
Deficit 

Additional  detailed  evidence  covering 
the  operation  of  the  Hudson  Valley 
Railway,  Glens  Falls,  N.  Y.,  was  pr»- 
■ente<l  to  Public  Service  Commissioner 
Frank  Irvine  on  March  12  on  the  com- 
pany's petition  for  permission  to  charge 
a  7-cent  fare  in  its  different  operating 
zones.  The  evidence  was  by  D.  C. 
Waters,  auditor  for  the  company.  If 
no  further  hearing  is  desired  the  case 
will  be  closed  for  decision. 

About  fifteen  statements  were  intro- 
duced by  Mr.  Waters.  They  covered 
the  operation  for  1914.  1918  and  1919 
of  the  Troy-Waterford  lone  and  the 
Glens  Falls-Fort  Edward  tone,  the  lat- 
ter divided   between   urban   and   inter- 


urban operation,  and  between  Ballston 
Junction  and  Saratoga  Springs,  tolls 
paid  over  the  Lansinburg-Waterford 
bridge,  rate  2i  cents  a  car;  rates  for 
electric  current  furnished  by  the  Me- 
chanicville  power  plant  and  details  of 
operation  of  the  latter.  There  was  an 
income  account  of  the  company's  freight 
department  for  1918  and  1919,  and  four 
months  in  191>,  the  net  income  in  1919 
being  $17,565  and  in  1918,  $28,550. 

An  income  statement  for  the  last  six 
months  in  1919  showed:  total  revenue, 
transportation,  $504,509;  revenue  from 
other  railway  operations,  $33,596;  total 
railway  operating  revenues,  $538,105; 
total  operating  expenses,  $440,931;  net 
operating  revenue,  $97,173;  taxes,  $24,- 
530;  operating  income,  $72,643;  non- 
operating  income,  $2,719;  gross  income, 
$75,362;  deductions  from  gross  income, 
$180,050.  The  deficit  in  net  income 
available  for  dividends  was  $116,085. 

Mr.  Waters  said  operations  for  the 
first  two  months  in  1920  showed  a  con- 
tinuing deficit,  the  net  deficit  for  Jan- 
uary being  $22,606  and  for  February, 
$31,407.  There  was  charged  for  taxes 
in  January  $4,500,  or  one-twelfth  of 
about  $54,000. 


If  Providence  Will  Let  Him 

With  the  injunction  to  run  the  road 
for  four  months  longer — "if  Providence 
will  let  him"— Harrison  B.  Freeman, 
receiver  for  the  Hartford  &  Springfield 
Street  Railway,  Warehouse  Point,  Conn., 
received  some  encouragement  by  Judge 
Lucien  F.  Burpee  of  the  Superior  Court 
of  Hartford  County  on  March  12  when 
the  court  granted  the  receiver  permis- 
sion to  borrow  $10,000  to  meet  extra- 
ordinary expenses  that  are  being  in- 
curred by  the  road,  the  major  part  of 
the  necessary  money  being  accounted 
for  in  cost  of  coal  and  for  removal  of 
snow. 

Francis  R.  Cooley,  chairman  of  the 
bondholders'  committee,  .supported  the 
stand  of  Mr.  Freeman,  telling  the  court 
that  the  bondholders  believed  that  the 
road  could  weather  the  financial  storms 
if  it  got  past  the  present  trying 
weather. 

The  road  has  bills  outstanding  for 
the  present  winter  of  $8,023,  one  half 
of  this  sum  being  represented  in  coal, 
and  it  has  no  money  to  meet  these 
obligations.  The  January  receipts  fell 
below  expenditures  by  $3,671,  and  cost 
of  snow  removal  in  February  pushed 
the  operating  deficit  for  that  month 
to  $6340. 

The  railroad  runs  on  both  sides  of 
the  Connecticut,  between  the  two  cities 
whose  names  it  bears  and  connects  thir- 
teen towns,  many  of  which  would  be 
almost  cut  off  from  each  other  and  the 
rest  of  the  world  if  the  trolley  failed 
to  run. 


Receiver  Discouraged 

Forced    to    Suspend    Operation    Repre- 
sentative of  Court  Decides  to  Apply 
for  Order  of  Sale 

George  Spalding,  receiver  of  the  Blue 
Hill  Street  Railway,  has  announced 
that  the  road  will  be  sold  for  junk. 
The  road  was  placed  in  operation  on 
Nov.  3,  1899.  It  is  the  only  route  to 
Great  Blue  Hill  from  Mattapan  Square, 
Boston.  The  road  runs  through  Canton 
to  Stoughton.  It  also  connects  with 
Sharon. 

The  road  has  never  paid  a  dividend, 
but  up  to  1918  it  was  able  to  earn 
operating  expenses.  There  are  twenty- 
one  cars,  12i  miles  of  track,  a  carhouse 
at  Canton  and  a  power  house  in  the 
same  place.  The  last  car  started  over 
the  road  was  reported  recently  to  be 
half  buried  in 'the  snow  at  Ponkapoag. 
It  had  been  sent  out  on  its  regular  run 
on  Feb.  5. 

The  company  shut  down  because  of  its 
inability  to  secure  delivery  of  coal  from 
the  New  York,  New  Haven  &  Hart- 
ford Railroad.  The  entire  force  of 
trainmen  has  been  discharged. 

Mr.  Spalding  was  appointed  receiver 
of  the  road  in'  April,  1919.  The  com- 
pany then  had  a  deficit  of  $101,000. 
Despite  the  efforts  of  the  receiver, 
he  has  been  unable  to  reduce  this.  In 
fact  the  deficit  at  the  present  time  is 
$110,000.  The  deficit  in  January  was 
$7,000.  There  have  been  six  zones  with 
a  5-cent  fare  in  each  zone. 

On  account  of  its  dependence  on  the 
Blue  Hill  Street  Railway  for  power, 
the  Norwood,  Canton  &  Sharon  Rail- 
way has  also  been  obliged  to  close 
down.  This  little  road  was  abandoned 
some  time  ago,  but  the  tracks  and 
wires  were  bought  from  a  junk  dealer 
by  citizens  who  put  the  property  in  ' 
repair  and  obtained  cars  and  power  i 
from  the  Blue  Hill  Street  Railway.         | 

Mr.  Spalding  says  that  he  will  apply 
for  permission  to  foreclose  the  mort- 
gage, but  as  the  sale  will  have  to  be 
advertised  four  weeks  before  there  is 
a  decree,  it  will  probably  be  some  time 
in  April  before  the  road  is  finally  put 
up  at  auction.  If  there  are  no  bidders 
for  the  road  Mr.  Spalding  will  sell  the 
property   for  junk. 

F.  A.  Prince,  a  resident  who  helped 
in  the  purchase  of  the  Norwood,  Canton 
&  Sharon  Railway,  is  reported  to  hav. 
statc<l  that  steps  will  be  taken  to  n 
sume  service  on  the  Norwood,  Canton  A 
Sharon  Railway  and  that  the  Blii' 
Hill  Railway  will  probably  be  raacue^i 


Cofit  of  CambridKe   Subway 
Declared 

The  cost  of  the   Cambridge  Subway 
has   been    declared    by   the    Massachu 
setU  Department  of  Public  Utilities  t 
be  $7368.000.     Under  the  provisions  <' 
the    Act    of    Legislature    whereby    tli' 
State  is  to  buy  the  Cambridge  Subway, 
$8,000,000  was  set  aside  for  purchase. 
Thirty   days   after   the    price   certifica- 
tion of  the  subway  by  the   State   De- 
partment of  Public  Utilities,  the  tube 
is  to  become  the  property  of  the  State. 
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Municipal  Earnings  Drop 

San   Francisco  City-Owned  Lines  Face 
Difficulties   Similar  to  Those  Con- 
fronting Private  Companies 

The  annual  report  of  the  Municipal 
Railway,  San  Francisco,  Cal.,  for  the 
fiscal  year  ended  June  30,  1919,  shows 
a  gain  in  operating  revenue  over  the 
previous  year  of  only  1.07  per  cent. 
But  due  to  a  13.85  per  cent  increase  in 


off  in  traffic  and  the  speed  of  cars  in- 
creased 2.66  per  cent  to  fill  the  gap 
caused  by  pulling  off  cars. 

The  several  comparison  charges  in- 
cluded cover  services  rendered  by  vari- 
ous city  departments,  insurance  on  cars, 
and  city,  state  and  federal  taxes'.  The 
"true"  net  income,  therefore,  is  greater 
than  the  comparison  net  income  shown, 
by  the  amount  of  the  comparison  or  so- 
called  charter  charges.     In  1918  these 


INCOME  STATEMENT  OF  SAN  FRANCISCO  MUNICIPAL  RAILWAY 

(iDcludee  all  cbargea  as  required  by  charter)  Per  Cent 

Change, 

4-  Inc., 

Year  EndedJune  30  1919  1918  —Dec. 

Revenue  from  transportation $2,391,176         $2,363,366       +      1.176 

Revenue  from  other  railway  operation 10,222  12,563       —   18.  65 

Total  railway  operating  revenue $2,401,398        $3,375,929      +     1.072 

Way  and  structures $63,331  $49,337  -|-    28.4 

Equipment 147,446  95,460  -(-54.50 

Power 327,687  284,433  +    15.10 

Conducting  transportation 1,045,704  899,764  -I-    16.28 

Traffic 264  339  —21.851 

General  and  miscellaneous. 70,612  68,305  +      3. 37 

Genera]  and  miscellaneous  (comparison  charges) 10,904  9,644  -t-    13.08 

Depreciation  ( 1 4  per  cent  of  passenger  revenue) 334,867  330,736  +      0.95 

.Accident  reserve  <4  per  cent  passenger  revenue) 95,676  94,535  -{-      1.21 

Total  operating  eipenses $2,096,491         $1,832,553       +    13.85 

Net  operating  revenue $304,907  $543,376       —44.10 

Taxes — (comparison  changes  required  by  charter) — 

.State  franchise  (5.25  per  cent  operating  revenue) $126,155  $124,602  -f-      1.248 

Muncipal  franchise  (3  per  cent  passenger  revenue) 71,757  70,878  -f      1.242 

^f  uncipal  car  license  ($15  per  car) 2,955  2,955  

Federal  taxes  ( 1  per  cent  net  income) 10,640  — 100.00 

Total  taxes $200,867  $209,075      —     3.92 

Operating  income 104,040  334,301       —68.80 

Non-operating  income 22,248  21,500       +      3.48 

Gross  income $126,288  $355,801       —64.50 

Bondinterest 243,093  248,214       —     1.66 

Net  income  transferred  to  profit  and  loss *    $116,805  $107,587       —208.80 

Surplus  at  beginning  of  year 216,916  109,329       +    98.20 

.Surphw  at  close  of  year $100,111  $216,916       —53.80 

•Deficit. 

operating  expenses,  the  net  income  for  charges  amounted  to  $218,719  while  in 

the    year    after    deducting    comparison  1919  they  had  decreased  3.17  per  cent 

charges  required  by  its  charter,  showed  to   $211,771  due,   to  the  fact  that   the 

a  theoretical  deficit  of  $116,000.    Actu-  net  income  of  the  company  was  a  deficit 

ally  the  balance  was   $88,965  as  com-  and  therefore  no  federal  income  taxes 

pared   with    $326,306  for   the   previous  were  payable. 

.STATISTICAL  INFORMATION  OF  SAN  FRANCISCO  MUNICIPAL  RAILWAY 

Per  Cent 
Change, 
-t-  Inc., 
Year  Ended  June  30  1919  1918  —Dec. 

Track  owned  and  operated  (miles) 58.23  56.28      +     3.46 

Track  owned  and  operated  co-jointly  with  United  railroad  (miles)  5. 15  1 .04         

Car  house  tracks  and  sidings  and  unused  spurs  (miles) 3 .  95  3.95         

Total  (miles) 67.33  61.27  +     9.90 

Average  total  miles  of  single  track  operated  at  end  of  year 63.38  57.32  -f    10.60 

Revenue  car  miles* 7,212,763  6,935,090  -f     5.45 

Revenue  car  hours* 779,746  766,997  +      1.66 

Revenue  passengers — 

Kve-centcaah 47,524,125  46.874,775  +      1.408 

Five-cent  Government  ticket 69,262  110,303  —37.32 

Two  and  one-half  cent  school  ticket 597,483  683,192  —12.53 

Two-cent  revenue  transfers 856,166  750,026  -f    14. 18 

Total  revenue  passengers 49,047,036         48,418,296       +      1.298 

Free  transfer  passengers 9,836,127         13,589,247       —27.50 

free  passengers,  employees,  police,  firemen,  etc 458,090  388,493      -f      1.7  9 

Total  passengers 59,341,253        62,396,036        —4.89 

•Includes  bus  mileage  and  hours. 


platform  labor  charges  have  increased 
12.5  per  cent  since  April  16,  1919, 
due  to  an  advance  of  6.25  cents  per 
hour  in  wages.  For  the  year  1919,  plat- 
form expense  totaled  $847,567,  an  in- 
crease of  17.18  per  cent  over  the  previ- 
ous year.  In  reality  for  every  revenue 
car-hour  operated,  platform  service  cost 
$1.09.  The  hourly  wage  paid  is  now 
56.25  cents  and  eight  hours  constitutes 
a  day's  work. 

Passenger  revenue  for  1919  increased 
but  1.17  per  cent  over  1918  due  to  the 
fact  that  the  number  of  revenue  pas- 
sengers increased  but  1.3  per  cent.  The 
average  fare  per  revenue  passenger 
also  slightly  increased  because  the  loss 
in  revenue  from  tickets  used  by  the 
government  and  from  the  sale  of  school 
tickets  was  offset  by  a  14.18  per  cent 
increase  in  the  number  of  2-cent  trans- 
fer passengers  and  a  1.4  per  cent  in- 
crease in  five  cent  cash  passengers.  The 
average  fare  of  passengers  lost  was 
3.3  cents  as  against  4.58  cents  from 
those  gained. 

Some  Operating  Percentages 

A  further  analysis  of  operating  ex- 
penses indicates  that  maintenance  and 
depreciation  took  22.7  per  cent  of  the 
operating  revenue  in  1919  as  against 
20.02  per 'cent  in  1918.  About  25  per 
cent  of  the  operating  expenses  go 
toward  maintenance  and  depreciation. 
The  amount  set  aside  for  depreciation 
represents  14  per  cent  of  the  passenger 
revenue,  and  is  equivalent  to  more  than 
5  per  cent  of  the  road  and  equipment 
account. 

Power  cost  takes  13.6  per  cent  of  the 
operating  revenue,  while  conducting 
transportion  takes  43.5  per  cent.  In 
other  words,  the  cost  of  operating  the 
cars  takes  practically  one-half  of  the 
total  amount  spent.  General  and  mis- 
cellaneous expenses,  when  considering 
all  comparison  charges,  consumed  7.38 
per  cent  of  the  total  operating  revenue 
which  is  equivalent  to  practically  8.5 
per  cent  of  the  total  operating  ex- 
penses. 

The  general  balance  sheet  shows  the 
plant  and  property  to  be  worth  $6,903,- 
758,  an  increase  of  $404,278  over  the 
previous  year.  This  is  because  of  three 
track  extensions  covering  6.06  miles  of 
single  track  that  were  made  in  the 
early  part  of  the  year  1919. 


year.  Which  is  equivalent  to  a  decrease 
of  $237,341  or  72.5  per.  cent  in  net 
income. 

Passenger  traffic  as  a  whole  fell 
off  4.89  per  cent  due  to  the  fact 
that  the  number  of  free  transfers  col- 
lected decreased  27.50  per  cent  and 
revenue  passenger  traffic  increased  only 
1.298  per  cent.  •  Schedules  were  also 
cut   to   some   extent   with   this    falling 


The  chief  reason  for  the  decrease  in 
net  operating  revenue,  as  shown  in  the 
accompanying  table,  for  the  year  1919 
is  the  increase  in  the  cost  of  operation 
which  is  13.85  per  cent  greater  than  in 
the  previous  year.  This  is  attributed 
to  the  greater  cost  of  labor  and  mate- 
rial an(l  is  especially  reflected  in  the 
maintenance  charges  for  equipment, 
which  increased  54.5  per  cent.    Hourly 


Public  Service  Makes  Common 
Payment 

Quarterly  dividends  of  1-  per  cent  on 
the  common  and  2  per  cent  on  the  pre- 
ferred stock  have  been  declared  by  the 
Public  Service  Corporation  of  New 
Jersey.  According  to  President  McCar- 
ter  the  electric  company  and  the  gas 
company  now  are  functioning  properly 
and  making  satisfactory  earnings, 
while  the  railway  has  been  allowed  a 
rate  sufficient  to  enable  it  to  pay  its 
operating  expenses  and  fixed  charges 
without  yielding  any  substantial  return 
upon  the  investment. 

The  company  did  not  declare  any 
dividend  on  the  common  stock  for  the 
quarter  ended  Dec.  31. 
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London  Traffic  Increasing 

Cost    of    Operation    of    English    Lines, 

However,   Offsets    Any   Gain   from 

Increased  Traffic 

A  study  of  the  operations  for  the 
year  1919  of  the  five  companies,  par- 
ties to  the  agreement  under  the  so- 
called  London  Electric  Railway  Com- 
panies Facilities  Act  of  1915,  discloses 
that  although  the  traffic  receipts  in- 
creased £2,156,078  or  31.0  per  cent  the 


The  full  effect  of  the  increases  in 
wages  since  the  termination  of  the 
World  War,  and  the  extra  cost  of  ma- 
terials, fuel  and  other  supplies  was  not 
felt  in  1919.  The  working  costs  in 
1920  .will,  therefore,  be  considerably 
higher  and  already  the  companies  have 
appealed  to  Parliament  for  the  right 
to  increase  their  fares.  Mention  of 
this  was  made  in  the  issue  of  Electric 
Railway  Journal  for  Feb.  7,  page  301. 

The  accompanying  tables  give  an  out- 


The  case  was  previously  decided  by 
the  Circuit  Court  in  favor  of  the  city. 
Appeal  to  the  Supreme  Court  of  the 
State  was  made  by  the  company.  The 
Supreme  Court  found  an  error  in  the 
judgrment  of  the  Circuit  Court,  but  it 
proved  one  that  could  be  corrected.  The 
modification  provides  that  the  city's 
percentage  of  the  earnings  should  date 
from  Sept.  31,  1913,  instead  of  Aug.  6, 
1913,  1262.78  being  adjusted  the  city 
for  this  period. 


INCXJME  STATEMENT  OF  ROADS  IN  LONDON  FOR  YEAR  1919 


MetropoUtAQ  London 

Distriet  Electric 

Railway  Railway 

TraffiorcMipU (o)  £2.131.938  £1.538.707 

OparatinceziMaMS 1,128.958  1,012.397 

Netr««eipU £1.002,980  £526.310 

MiMellaneousrecnpUdwt) 160,020  109,887 

Grow  income. £1,163,000  £636,197 

iBtarat.  rental*  and  oUuv  fixed  oharged 336.115  290,738 

Nat  inoome £826.885  £345.459 

RaMnre  for  contincencie*  and  murwab 45,000  45.000 

DWidend*  on  cuarantaed  and  pnfannoe  itoolo. (t>)  £124,930  126.947 

Total  deducUona £169,930  £171.947 

Surplus  paid  into  or  draws  from  conunon  fund £656,955  £  1 73.5 1 2 

Affloust  received  from  common  fund £59,566  £148,916 

PweaBtoftotal 12  30 

Add  balanee  from  laatyear'aaecottnU 21,332  23,603 

Total  amount  available  for  dividend*  and  further  reeervee £80.898  £172,321 

(a)  Including  $566,370  from  government  compensation  after  providing  for  adjustments. 
(6)  Exclusive  of  dividend  on  second  preference  stock, 
(c)  Deficit  drawn  or  met  out  ol  common  fund. 


City  and  South 
London 
Railway 

£314.402 
238.714 


£54,330 


Central 
lx>ndon 
Railway 

£449.493 
318.945 


London  Oeneral 
Omnibus 
Company 

£5.242.299 
5.480.584 


£116,762 


£219.774 


Total 

£9.676.839 
8.179.598 


£75.688 
26.673 

£130.548 
59.356 

•£238.285 
207.694 

£1.497.2 
563,630 

£102.361 
47,203 

£189.904 
46.039 

•£30.591 
108,412 

•£139.003 
285.000 

£2,060.871 
828.507 

£55.158 
25.000 
42.500 

£143.865 
20,000 
21.600 

£41.600 

£1,232.364 
420,000 
313,977 

£67.500 

£283.000 

£735,977 

W  £12,342 

£102.265 

(c)  £425.003 

£496.387 

£29,783 

6 

24,567 

£99,278 

20 

17,48* 

£.5.,.44 
60.930 

£496.387 

100 

147,918 

£644.303 


operating  expenses  in  the  same  period 
jumped  47.8  per  cent,  with  the  result 
that  the  net  income  applicable  for  re- 
serves, contingencies  and  dividends  was 
10.32  per  cent  or  £115,303  less  than  at 
the  close  of  the  preceeding  year.  The 
fact  that  the  London  General  Omnibus 
Company  failed  to  earn  its  operating 
expenses  is  largely  responsible  for  this 


line  of  the  financial  operations  and  of 
the  traffic  of  the  roads  in  the  city  of 
London   for  the   year   1919. 


City  Wins  Tax  Fight 

The  city  of  Parkersburg,  W.  Va.,  has 
been  awarded  a  verdict  in  its  suit 
against  the  Kanawha  Traction  &  Elec- 


The  years  1914,  1915,  1916  were  used 
in  the  case  and  the  city  will  collect 
approximately  $1,000  for  the  period. 
In  addition  to  the  amount  for  these 
years  a  settlement  will  be  made  for 
the  years  1917,  1918,  1919.  It  is  ex- 
pected that  this  settlement  will  net  the 
city  several  thousand  dollars  addi- 
tional. 


8TATIBTICAL  INFORMATION  OF  ROADS  IN  LONDON  FOR  YEAR  1919 


Metropolitan 
Dis&ict 
Railway 

27.82J 

26.97$ 

ToUl-«U  tnKiks 70  80 

Avsrage  total  milss  enewtad 70  80 

Train  miles-aetlvs 4,700.398 

Idle I5».»25 

Total  train  mflas  opstatad i 4,l4a0il 

Total  sarBUasaptratad... 16,868.610 

Ranaa*  paaaaavs  eaRiad: 

Ordiaanr<eMk)... W  94.946.736 

Workmn. W  22,095.147 

Ssasoa  -.- <t>  13.401.190 

Totalm         em (»)  142.443,073 

Owp— a^wiirMus £1.360,000 

Average  fare  p«pMMas»(ptaMt 2.2* 

Car-mile  statiatiai:  •  d 

TiaOeraedpta ,...  2  6.12 

Opsraliiw  cipaMaa I  16.03 

Netlneeota. 0  11.7* 

Paa**a«ar«naa. •.41 

<a)  Opamlad.br  BasWe  LnioMaU*!. 


London        City  and  South 

Eleetrie  London 

Railway  Railway 

41.03  7.32) 
7.323 

15  680 

15  680 

1.345,305 

22.642 

1.367.947 

23.225.196  6.726.308 

120.848,798  28,240.792 

31,130.608  1 1.380.985 

13.604.260  2,282.4)6 

167.383.666  41.904.213 

£1.338.707  £314,402 

2.19  I.I 

id  *          d 

I       1.47  0       11.24 

0      9.65  0        8.32 

0      ).U  0         1.97 

*.*  6.2) 


Central        London  Oenetal 

I.iODdon  Omnibus 

Railway  Company                TotsI 

6  823         

6.764         

21   375         

21   J75  400         

1,523.237         

15.917        ;... 

1,5)7,1)4         i-    -.lii 

6.725.389  7).4)l.)34         Hi.m.Hi 

39.500,855  673,1)9,709        956,696.890 

).896.348         6t.503,28« 

4,904.484         4«,I92,370 

48.301.887  673.1)9.709   1.073.392.348 

£449,493  £3.242.299  (M  £8.900.000 

2.2  1. 87        l.*9 

(    d  *    d      s    d 

I   16  03  I   4.68     I   3.76 

0   II  4  I   5.71     I   3.12 

0    5.09  0  •4.4)    0   2  26 

6.2)  ».n                 8.22 


in  net  income  for  the  other  four 
compMiiee,  namely  th*  Metropolitan 
Distriet  Railway,  tha  Loadon  Eleetrie 
Railway,  the  aty  A  Sooth  London  Rail- 
way, and  tba  Cantral  London  Railway, 
an  earned  a  profit  for  dividend  dlstri- 
botion. 


trie  Company  arising  out  of  the  pro- 
vision that  the  city  shall  receive  a  cer- 
tain per  cent  of  the  earnings  of  the 
company.  The  company  held  that  the 
city  was  not  entitled  to  participate  in 
any  returns  from  lines  running  into 
the  sabarbs. 


CarhouHe  and  Cars  Burned 
Loss  estimated  at  between  $50,000 
and  $60,000  was  caused  by  the  burning 
of  the  carhouse  of  the  Danbury  & 
Bethel  Street  Railway  in  Danbury, 
Conn.,  on  March  TO.  Nineteen  cars 
were  destroyed. 
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Financial 
News  Notes 


Governor,   Treasurer   and   Comptroller  the  month  amounted  to  $218,725.     The 

for  the  purpose  of  making  an  independ-  operating  expenses  were  $180,628. 

ent  valuation  of  electric  railway  prop-  Abandonment     Petition     Allowed. — 

erty.     The  measure  carries  with  it  an  The  Public  Service  Commission  for  the 

appropriation  of  $100,000  and  permits  Second    District    of    New    York    has 

the    Commission    to    employ    electrical  granted  the  petition  of  the  Chautauqua 

and    mechanical    engineering    firms    to  Traction  Company  approving  a  declar- 

perform  the  work.     It  also  empowers  ation  of  abandonment  of  its  line  from 


Would  Sell  Part  of  Road. — Receiver 
Robert  W.  Perkins  has  applied  to  the 
Superior  Court  at  New  London,  Conn., 
for  permission  to  sell  so-called  dead- 
weight sections  of  the  Shore  Line  Elec- 
tric Railway. 

Mr.  McRoberts  a  Monongahela  Di- 
rector.— Samuel  McRoberts,  prominent 
New  York  banker,  has  been  elected  to 


the  commission  to  examine  the  books 
of  the  companies  as  a  basis  for  rate 
making. 

Ordered   to   Resume   Service.  —  The 


Westfield  to  Barcelona,  about  1  mile 
long.  The  commission's  order  follows 
an  investigation  by  Chairman  Charles 
B.  Hill,  who  in  a  memorandum,  shows 


Board  of  Public  Utility  Commissioners  t^iat  the  line  has  always  run  at  a  heavy 

of  New  Jersey  has  issued  an  order  di-  loss    in    operation,    the    loss    reaching 

recting    the    Public    Service    Railway,  several  thousands  of  dollars  each  year. 

Newark,  N.  J.,  to  improve  the  condition  The  objection  was  raised  that  because 

of    the    tracks    and    roadbed    on    Main  of    certain    provisions    in    consents    by 

Street,  Moorestown,  N.  J.  by  June  30.  local   authorities   the   company   has   no 

The  company  is  also  directed  to  resume  legal   right   to   abandon   under   section 


the  board  _of  directors  of  the  Monon-    tj,e  game  service  it  operated  previous    184  Railroad  Law,  and  that  the  section, 
~      '        "  "  so  far  as   it  assumes   to   extend   that 

power  to  the  company,  is  unconstitu- 
tional. This  is  not  sustained  by  the 
commission. 

Seek  to  Have  Service  Restored. — ^At 

a  hearing  on  March  15  before  Deputy 
Public  Service  Commissioner  Morgan  T. 
Donnelly  an  attorney  for  the  receiver 
of  the  New  York  Railways  stated  that 
the  service  had  been  discontinued  on 
the  Eighth  and  Fourteenth  Street  lines 


gahela  Valley  Traction  Company,  Fair- 
mont, W.  Va.,  to  succeed  the  late  Jere 
H.  Wheelvyright,  who  died  in  France 
last  January. 

To  Extend  Sales  to  Public. — Stone 
&  Webster,  Boston,  Mass.,  have  begun 
in  some  localities  the  offering  of  new 
issues  of  securities  to  the  public  served 
by  the  utility  in  question.  It  is  planned 
to  extend  the  scope  of  this  work  in  the 
future  as  new  capital  requirements 
arise  or  other  occasion  warrants. 

Notes  to  Cover  Paving  Cost. — De- 
claring that  it  is  unable  to  pay  $25,- 
204.63  in  cash  for  its  share  of  the  pav- 
ing on  Juniper  Street  in  Atlanta,  Ga., 
the  Georgia  Railway  &  Power  Company 
has  petitioned  the  Railroad  Commis- 
sion for  approval  of  the  execution  and 
issuance  of  three  promissory  notes  of 
approximately  $6,301.16  each,  dated  on 
or  about  March  13,  1920,  and  payable 
to  the  city  of  Atlanta  one,  two  and 
three  years  after  date,  with  interest 
at  7  per  cent. 

Charter  Amended.  —  An  Amendment 
has  been  filed  to  the  charter  of  the 
Louisville  (Ky.)  Railway.  It  provides 
that  the  affairs  of  the  company  shall  in 
the  future  be  managed  by  a  board  of 
directors  of  not  less  than  five  nor  more 
than  fifteen  members.  One  member 
shall  be  the  president  and  all  members 
must  be  stockholders,  under  the  amend- 
ments. This  is  in  accordance  with 
plans  for  charges  in  the  personnel  of 
the  company  referred  to  recently  in  the 
Electric  Railway  Journal. 

Inventory  Filed  in  Fare  Case. — The 
Omaha  &  Council  Bluffs  Street  Rail- 
way, Omaha,  Neb.,  has  filed  with  the 
State  Railway  Commission  an  inven- 
tory in  compliance  with  the  order  of 
the  commission.  This  inventory  does 
not  carry  any  valuations.  The  company 
is,  however,  working  on  a  valuation 
which  will  be  filed  with  the  commission 
when  completed.  The  inventory  and 
the  valuation  are  in  connection  vdth 
the  7-cent  fare  which  was  allowed  the 
company  last  summer.  The  increase 
in  fare  went  into  effect  about  Aug.  10 
of  last  year.     It  is  still  in  force. 

State  Valuation  Commission  Suggested 
— Senator  Collins  B.  Allen,  of  Salem, 
N.  J.,  has  introduced  a  bill  in  the  New 
Jersey  Legislature  for  the  establish- 
ment of  a  commission  composed  of  the 


to  discontinuing  operation  some  time 
ago,  owing  to  the  condition  of  the 
tracks  the  railway  last  November  dis- 
continued operation  and  failed  to  pro- 
vide for  transportation  of  patrons  upon 
cars  of  the  Burlington  County  Transit 
Company. 

San  Francisco  Reorganization  Ap- 
proved.— Announcement  has  been  made 
that  the  California  Railroad  Commis- 
sion has  approved  plan  of  reorgan- 
ization for  the  United  Railroads  of  San  by  direction  of  Federal  Judge  Mayer, 
Francisco,  submitted  by  the  committee    but  that  the  receiver  would  be  willing 


of  holders  of  first  mortgage  four's,  1927 
Under  the  plan  of  reorganization  the 
new  company  will  be  called  the  Market 
Street  Railway  and  the  4  per  cent 
certificate  holders  will  receive  15  per 
cent  of  par  value  in  first  mortgage 
bonds  of  reorganized  company;  50  per 
cent  in  6  per  cent  prior  preference 
cumulative  stock;  5  per  cent  in  first 
preferred  6  per  cent  stock;  10  per  cent 
second  preferred  stock;  20  per  cent 
common. 

New  Trustee  at  Dallas. — The  Dallas 
(Tex.)  Railway  announces  that  the 
Equitable  Trust  Company,  New  York, 
has  been  appointed  trustee  to  fill  the 
vacancy  caused  by  the  resignation  of 
the  Scandinavian  Trust  Company,  ap- 
pointed trustee  under  a  mortgage  and 
deed  of  trust  given  by  the  railway  on 
June  15,  1918,  securing  an  issue  of 
notes  issued  by  it  and  designated  as 
its  secured  gold  notes.  These  notes 
were  issued  in  the  refinancing  of  the 
company  in  connection  with  the  carry- 
ing out  of  its  program  of  improve- 
ments and  betterments  pledged  under 
its  service-at-cost  franchise  granted 
by  the  city  of  Dallas. 

Dallas  EJoing  Better.  —  The  Dallas 
(Tex.)  Railway  shows  a  net  return  of 
5i  per  cent  on  invested  capital  of 
$8,771,905,  according  to  figures  for 
February  given  out  by  Richard  Meri- 
wether, vice-president  and  general 
manager.  Cars  of  the  company  in 
Dallas  carried  more  than  4,500,000  peo- 
ple, of  whom  639,362  or  13.4  per  cent, 
were  transfer  passengers.  Cars 
traveled  a  total  of  575,530  car-miles, 
and  trainmen  worked  a  total  of  62,872 
car-hours.  The  average  number  of 
passengers  carried  per  mile  was  8.2, 
and  the  average  miles  traveled  by 
each  car  was  9.1.     Gross  earnings  for 


to  consider  any  reasonable  suggestion 
which  could  be  made  for  the  operation 
of  service,  provided  the  service  could 
be  rendered  at  less  than  ruinous  loss. 
The  hearing  was  adjourned  to  March 
22.  In  the  meantime  the  commission 
will  engage  in  negotiations  to  deter- 
mine if  it  is  not  possible  to  work  out 
a  plan  for  resumption  of  service.  The 
lines  cut  off  on  March  6  were  the 
Eighth  Street,  Fourteenth  Street,  Four- 
teenth Street-Tenth  Avenue  and  the 
Fourth  and  Madison  Avenue  Lines. 
Substitute  service  on  two  of  the  lines 
— the  Eighth  and  Fourteenth  Street 
routes — was  furnished  by  motorbuses 
which  are  being  supplied  and  operated 
by  the  city. 

Rainier  Line  Rejects  City's  Ap- 
praisal.— Figures  on  which  it  is  pro- 
posed to  base  negotiations  for  the  pur- 
chase by  the  city  of  the  Seattle  & 
Rainier  Valley  Railway  have  been  sub- 
mitted to  the  utilities  committee  by 
Councilman  W.  H.  Moore  of  the  Council 
of  Seattle,  Wash.  Mr.  Moore's  report, 
places  a  value  of  $765,760  on  the  prop- 
erty. This  does  not  include  a  sum  the 
company  spent  in  raising  the  tracks 
and  filling  the  right-of-way  to  the  pres- 
ent grade.  Councilman  Moore  said  he 
considered  it  a  legitimate  item  of  the 
valuation  and  the  report  was  accepted 
with  the  understanding  the  sum  would 
be  added  as  soon  as  it  could  be  esti- 
mated. Councilman  Moore  was  author- 
ized by  the  Council  to  make  an  ap- 
praisal of  the  line  after  residents  of 
Rainier  Valley  had  filed  a  petition 
asking  the  city  to  purchase  the  prop- 
erty. The  figures  were  telegraphed  to 
E.  W.  Sampsell,  president  of  the  com- 
pany, at  Chicago  and  a  reply  stated 
emphatically  they  would  not  be  con- 
sidered. 


622 


Electric    Railway    Journal 


Vol.  55,  No.  12 


L 


Traffic  and  Transportation 


Fare  Petitions  Withdrawn 

Three  New   York   Companies  Give  Up 

Hope  of  Aid  from  Board  of  Estimate 

— Inquiry  to  Continue 

Despairing:  of  obtaining  financial  re- 
lief at  the  hands  of  the  municipal 
authorities,  three  of  New  York  City's 


this   badgering  had   much   to   do  with 
Judge  Mayer's  decision. 

The  board  at  its  session  on  March 
19  decided  definitely  to  continue  the  in- 
quiry. Mr.  Burr  declared  that  he 
thought  the  city  would  have  no  trouble 
in  proceeding  with  the  investigation 
since,  under  a  resolution  of  the  board, 


trtin   Hkei   on    Ma'rT  12   withdre^    he  was  e-Power«i  to  Issue^^^^^^^^^ 
their  petitions  to  the  Board  of  Estimate    ij  ^-^i  JJ^J^I.^^  a' r^CU^ th^t 


and  Apportionment  for  an  increase  in 
fare.  The  companies  thereby  ceased  to 
be  voluntary  participants  in  the  boards 
inquiring  into  the  city's  transit  system. 
Nevertheless,  Corporation, Counsel  Burr 
announced  on  March  13  that  the  board 
would  continue  its  investigation. 

The  notices  of  withdrawal  of  the  ap- 
plications were  signed  by  Henry  L. 
Stimson,  counsel  for  Job  E.  Hedges,  re- 
ceiver   of    the    New    York    Railways; 


the  board  designate  a  committee  to  con- 


fer with  representatives  of  the  security 
holders  with  a  view  to  arriving  at  a 
solution  of  the  traction  problem. 

Corporation  Counsel  Burr  on  March 
17  asked  the  Public  Service  Commission 
to  notify  the  Interborough  Rapid  Tran- 
sit Company  that,  unless  it  takes  im- 
mediate steps  to  improve  its  service, 
the  city  will  take  steps  to  seize  and 
operate  the  company's  subway  lines  at 
the  end  of  ninety  days.  The  terms  of 
the  subway  .contract  give  the  city  the 
right  "to  enter  upon  and  as  agent  of  the 
lessee,  -  to  operate  the  railroad  and 
equipment  *  *  *  at  the  rate  of  fare 
and  in  the  manner  provided  in  the  lease 
for  the  remainder  of  the  term."  Mr. 
Burr  charged  that  the  quality  of  the 
service  justified  the  city  in  carrying  out 
this  provision. 


$6,000,000  Houston  Value 

Special  Master  Holds  Texas  Property  Is  Denied  Fair  Return  Under 

Five-Cent  Rate 

The    Houston    (Tex.)    Electric    Com-  charged  by  the  company  depend  much 

pany  can  not  earn  a  fair  return  on  its  on   the   co-operation   of  the   people   of 

.     ,             property    valuation    with    the    present  Houston  and  the  company,  he  said. 

James  R-Sl'effield  trustee  of  the  Inte^^^    ,^^^^  ^,  5  ^^^^^  f„r  adults  and  2J  cents  case  Long  in  Courts 
borough  Consolidated  Corporation,  the    ^^^   children.     This    is   the   finding    of 

holding    concern    of    the    Interborough    ^^.^   j^    jjgnjbUn    special   master,   ap-  The  litigation  between  the  city  and 

Rapid   Transit  Company  and  the  New        i^^g^'by  Federal  Judge  J.  C.  Hutche-  the  company  has  been  before  both  the 

York  Railways,  and  Lindley  M.  Gam-    ^^^  ^  ^^^^  hearings  and  fix  the  valu-  State   and    Federal   courts.     The   com- 

ation   of   the   company's   property   and  Pany  in  its  original  petition  to  the  City 

report  on  the  adequacy  of  the  return  Council   to   increase   fares   represented 

eaVned  by  the  company.  that    fares    then    authorized    were    in- 

Judge    Hamblin    in    his    report    sub-  adequate  and  would  not  afford  a  fair 

mitted  to  Judge  Hutcheson  places  the  return  to  the  company.  After  extended 


son,  receiver  of  the  surface,  elevated 
and  subway  lines  of  the  Brooklyn  Rapid 
Transit  Company.  No  notice  was 
served  by  the  Interborough  Company, 
because  the  inquiry  into  its  affairs  by 
the  board  is  ended,  and  because  it  is 
not  bankrupt  It  was  stated  that  if  the 
board  reopened  its  inquiry  into  this 
company  that  it  also  would  notify  the 
board  that  it  was  not  seeking  any  finan- 
cial help  from  the  board. 

Judge  Mayxr  Takes  Action 
In  withdrawing  the  petitions  for  re- 


valuation of  the  company's  property 
at  $6,000,000.  He  further  reports  that 
the  company  is  now  earning  only  li 
per  cent  on  its  property  valuation  over 
a  depreciation  of  4i  per  cent,  and  con- 
cludes that  this  rate  of  return  is  in- 
adequate and  is  in  effect  confiscatory. 
Judge  Hamblin  says  the  company 
should   be   allowed   a  return  of  8   per 


Hef,  the  receivers  acted  upon   instruc-    ^^^^   ^^    .^^   valuation   of   »6,000,000. 
tions  from  Federal  Judge  Mayer,  who 


has  charge  of  the  companies'  affairs. 
Colonel  Stimson  sent  the  following 
letter  to  Mayor  Hylan: 


Mayor  Favors  6-Cent  Fare 


hearings,  the  City  Council  passed  an 
ordinance  authorizing  fares  of  6  cents 
for  adults  and  3  cents  for  children. 

This  ordinance  was  attacked  by  the 
organized  labor  interests  of  the  city, 
and  under  the  initiative  and  referen- 
dum provisions  of  the  city  charter,  a 
petition  to  refer  the  ordinance  to  the 
people  for  ratification  was  circulated 
and  the  required  number  of  signers 
secured.  At  the  referendum  election 
the  ordinance  was  rejected.     Thereup- 


Mator  John  F.  Htlak, 

Chairman  of  fho  Board  of  Batlmato:  u           u  wi       u       ..^.^        T»,» 

Blr:     By  direction  of  Jud.e  Mayer  of  th«  tlon    would    probably    be    ended.      The 

United  Suica  Dl»trlct  Court.  1  be»  to  Inform  Mayor  doubts,   however,   it   the   6-cent 

L%^?'Ur.;^,iV7oreTour''b«rd"u;Si;  fare   will    prove   adequate    if   the    city 

tha  Bubjact  of  the  alfalni  of  th«  N«w  York  demands  improvements   in  service  and 


■J   L     u  '"'  the  company  appealed  to  the  State 

Mayor  A.  E.  Amerman  said  he  be-  curte,  alleging  that  the  repeal  of  the 

lieved  that  a  6-cent  fare  would  provide  ordinance    was    accomplished    through 

a  fair  return,  and  that  the  fare  litiga-  nieg^]  means.     The  company  lost  this 


fight. 


Appeals  to  Federal  Court 


Itallwaya  By  th«  aamr  direction  the  peti 
tlon  nicd  with  you  on  Jan  7,  1920.  by  Mr. 
Hedma,  aa  racelvar  of  thr  company,  la 
baniby  withdrawn.  Such  furth»T  Inveatlca- 
tlon  Into  th«  affalni  of  that  oompany  aa 
your  board  may  daaira  to  make  will  not  be 
attended  by  oounarl  for  the  receiver. 

HINBT   L.    STIMaON. 


The  company  next  brought  suit  in 
the  Federal  District  court,  represent- 
ing that  its  property  was  being  confls- 


facilities. 

Judge    Hutcheson    will    review    the 

f\nding8  of  the  master  in  chancery  at  cated  by  the  low  fares  authorized  by 

an  early  date.     It  is  expected   he  will  the  city,  and  asking  that  the  court  fix 

approve   the   report.     If   he   doe*   this  valuation  of  its  holdings  to  be  used  as 

city    authorities    and    ofHcials    of    the  a  basis  for  fixing  fare*.    Judge  Hutoh- 

Two-and-one-half  months  have  paased    company    will    confer    and    if    possible  eson    then    appointed    Judge    Hamblin 

aince    Jad^e    Mayer    directed    the    re-    reach   agreement   on   improved   service  to  hold   hearings  and  fix  a  jnst  valu- 

eeivera  to  apply  to  the  board  for  a  tem-    and  facilities  and  also  on  a  higher  fare  ation  and  a  fair  return. 

porary  fare  increase.    As  yet  the  board    than  6  cents.  Judge    Hamblin    explained    that    the 

ha*  given  no  indication  of  an  intention        Luke    C.    Bradley,   district   manager  valuation  of  16.000,000  had  been  arrived 

to  aid    the   companies.     Although   nu-    for    the    Stone    A    Webster    Company,  at    after    exhaustive    investigation    in 

merous  hearings  have  been  held  there    which  operates  the  property,  said  the  which   representatives   of  the   city,   of 

has  been  little  progress  in  the  direction     people  of  Houston  were  not  getting  the  the    company,    disinterested    engineers 

of  Ifxing  a  valuation  of  the  lines.              service  the  city  deserved   because   the  and  valuation  experts  had  been  heard. 

Representatives  of  the  companies,  in    6-cent    fare    was    inadequate    and    the  In  the  hearings  Lamar  Lyndon,  valu- 

testifying  at  the  traction  inquiry,  have    company  was  being  starved   to  death,  ation  expert,  set  the  value  of  the  com- 

f  requently  been  taunted  with  unfairness    The  authorized  earning  of  8  per  cent,  pany's    properties   at   $6,300,000.     The 

and  otherwise  heckled  by  city  officials,    as    proposed    in    the    report    of    Judge  special  master  increased  this  figure  by 

including  the  Mayor.    It  is  believed  that    Hamblin,     and     future     fares     to    be  $700,000. 
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Parking  Dead  Line  in  Los  Angeles 

Ordinance  Effective  on  April  10  WiU  Relieve  Congestion  in  Business 
District — Three  Zones  Established 


A  "no-parkmg"  ordinance  will  go  into 
effect  in  the  business  district  of  Los 
Angeles,  Cal.,  on  April  10.  Under  it 
the  parking  of  automobiles  and  other 
vehicles  will  be  prohibited  within  cer- 
tain areas,  and  within  others  will  be 
restricted  to  a  definite  period  of  the 
day.  The  elimination  of  parking  within 
the  congested  area  will  leave  the  streets 
clear  for  the  operation  of  electric  cars. 

Adoption  of  some  form  of  restriction 
on  the  operation  of  vehicular  traffic  is 
generally  conceded  to  be  the  only  hope 
of  relieving  the  transportation  system 
in  Los  Angeles.  Portions  of  the  Los 
Angeles  business  district  are  considered 


are  exempted  from  the  parking  ban. 
Outside  of  this  "congested"  area,  but 
still  within  the  business  district  proper, 
is  a  section  in  which  the  automobilist 
may  park  his  car  for  a  period  of  two 
hours  without  interference  from  the 
police.  This  section  is  bounded  on  the 
north  by  Sunset  Boulevard,  on  the  east 
by  San  Pedro  Street  and  Central  Ave- 
nue, on  the  south  by  Pico  Street  and 
on  the  west  by  Georgia,  Bixel  and 
Buylston  Streets. 

Beyond  these  limits  unrestricted 
parking  will  be  permitted.  The  new 
ordinance  also  prohibits  the  use  of  the 
"left-hand  turn"  during  the  no-parking 


Heavy  Lines 


no  Ftirhin^ permiffec^,  bsfwe^n  9.XPAM.  anc/  6-lS  RM. 
■  Lig/hf  Lines  shotvs  Easiness  Disfr/cf  Ouisic/e  fhe  "No  fbrlrinof /frea" 


In   any    case   great   numbers    of   these 
autoists  will  use  the  trollies. 

The  company  will  thus  be  confronted 
with  a  daily  increase  in  the  number  of 
riders  of  approximately  80,000.  To 
meet  the  new  conditions  the  railway 
plans  to  provide  additional  equipment. 
It  will  also  be  in  better  shape  to  carry 
the  additional  burden  since  it  will  be 
able  to  operate  its  cars  on  a  faster 
schedule.  In  this  connection  it  plans 
to  reroute  its  cars  and  to  make  other 
operating  changes  proposed  by  the  com- 
mission. These  latter  measures  will 
become  effective  on  May  1.  It  is  esti- 
mated that  when  the  new  system  is  in 
full  swing  the  company  can  operate  its 
equipment  with  one-half  the  present 
headway. 

Referendum  Proposed 

The  carrying  out  of  the  no-parking 
plan  will  in  all  probability  alter  the 
course  of  the  city's  development.  It 
may  lead  to  the  growth  of  new  shop- 
ping and  theater  districts  to  cater  to 
automobilists.  The  plan  has  encoun- 
tered considerable  opposition  at  the 
hands  of  motorists.  More  than  15,000 
persons  have  signed  petitions  for  a  ref- 
erendum on  the  question  of  retaining 
the  parking  regulations. 

Several  large  garages  are  being 
erected  within  the  no-parking  area.  One 
of  these  has  already  been  completed. 
Another  is  to  be  put  up  immediately 
at  a  cost  of  $650,000  and,  when  fin- 
ished, will  provide  parking  space  for 
1,032  vehicles. 


DIAGRAM  OF  LOS  ANGELES  PARKING  PLAN 


the  most  congested  areas  of  the  sort 
in  the  entire  country.  The  Los  Angeles 
Railway  and  the  Pacific  Electric  Rail- 
way are  physically  unable,  because  of 
vehicular  congestion,  to  operate  their 
cars  on  schedule. 

Commission's  Recommendations 

The  State  Railroad  Commission,  after 
an  exhaustive  study  of  traffic  condi- 
tions in  the  city,  recommended  enact- 
ment of  drastic  anti-parking  legislation 
and  a  general  rerouting  of  cars.  Acting 
on  the  commission's  recommendations 
the  City  Council  recently  passed  an 
ordinance,  effective  on  April  10,  under 
which  the  operation  of  vehicles  within 
the  business  section  will  be  controlled. 
The  ordinance  divides  the  business  dis- 
trict into  three  zones,  a  "congested" 
or  closed  district,  a  semi-restricted  sec- 
tion, and  an  unrestricted  area. 

Within  the  first  of  these  the  parking 
of  automobiles  is  prohibited  between 
the  hours  of  11  a.m.  and  6.15  p.m. 
This  district  is  bounded  as  indicated  in 
the  accompanying  illustration.  Cer- 
tain street- sections   in  the  hill  region 


hours.  Commercial  deliveries  are  to  be 
made  from  alleys  whenever  conditions 
permit. 

The  enforcement  of  these  rules  is 
expected  to  react  on  the  electric  rail- 
ways in  two  ways.  First,  it  will  speed 
up  operating  schedules.  At  present 
30,000  automobiles  park  in  the  con- 
gested district  each  day.  Their  elimi- 
nation will  remove  the  greatest  ob- 
struction to  the  fast  operation  of  cars. 

More  Railway  Riders 

Second,  the  prohibition  of  parking 
in  the  heart  of  the  city  will  turn  a 
considerable  volume  of  traffic  now  taken 
care  of  in  other  ways  to  the  Los  An- 
geles Railway.  The  number  of  persons 
daily  entering  the  congested  district 
in  automobiles  is  estimated  at  82,000. 
Since  these  riders  may  not  leave  their 
machines  in  this  district  while  they 
are  attending  to  their  business  or  pleas- 
ure, the  vast  majority  of  them  will 
either  seek  other  parking  accommoda- 
tions, such  as  garages,  park  their  cars 
at  the  beginning  of  the  closed  section 
and  walk  in,  or  leave  them  at  home. 


Safetv  Bonus  Plan  Working 
WeU 

Results  of  the  first  month's  trial  of 
the  safety  bonus  plan,  recently  adopt- 
ed by  the  Dallas  (Tex.)  Railway  ^s  a 
means  of  encouraging  efficiency  and 
carefulness  on  the  part  of  its  em- 
ployees, have  proved  most  satisfac- 
tory. Richard  Meriwether,  vice-presi- 
dent and  general  manager  of  the  com- 
pany, reports  that  all  but  forty-two 
out  of  the  total  of  553  trainmen  in  the 
company's  employ  eligible  to  partici- 
pate in  the  system,  came  through  the 
month  with  perfect  service  records, 
and  that  508  received  the  additional 
2  cents  an  hour  as  bonus  for  perfect 
records. 

Data  on  the  bonus  plan,  as  submitted 
by  Charles  Swenson,  superintendent  of 
transportation,  to  Mr.  Meriwether,  in- 
dicated that  almost  one-half  of  the 
trainmen  who  failed  to  receive  the 
bonus,  lost  this  extra  pay  through  re- 
porting late  for  duty.  One  motorman 
lost  the  bonus  because  he  operated  his 
car  faster  than  the  schedule  called  for. 
Seven  trainmen  were  not  awarded  the 
bonus  because  of  collisions,  and  one 
motorman  lost  the  bonus  because  he 
turned  back  without  orders  and  talked 
to  a  woman  while  on  duty. 

The  safety  bonus  plan  was  announced 
by  the  company  to  take  effect  on  Jan. 
1.  It  will  be  continued  for  three 
months  as  a  test.  At  the  end  of  that 
time  the  company  will  probably  an- 
nounce the  general  results. 


624 


Electeic    Railway    Journal 


Vol  55,  No.  12 


Seven  Cents  in  Auburn 

This  Rate  Will  Prevail  for  Three  Years 

— Commission  Declares  Six-Cent 

Fare   Inadequate 

The  Public  Service  Commission  for    Many  Routing  Changes  Suggested 


vated  company  will  take  over  the 
handling  of  this  interchange  freight 
between  Wilson  Avenue  and  Evanston 
on  Oct.  1. 


the  Second  District  of  New  York  on 
March  9  directed  that  for  a  period  of 
three  years,  unless  changed  by  order  of 
the  commission,  a  7-cent  fare  shall  be 
the  maximum  fare  which  may  be 
charged  by  the  Auburn  &  Syracuse 
Electric  Railroad  on  cars  within  its 
Auburn,  N.  Y.,  zone,  including  all  lines 
within  the  city  and  between  Auburn 
and  Owasco  Lake  and  between  Auburn 
and  Soule  Cemetery.  The  new  fare 
becomes  effective  on  three  days'  notice. 

The  company  has  been  operating 
under  a  6-cent  fare  since  Dec.  31,  1918, 
and  on  Jan.  13  the  city  waived  fare 
restriction  in  certain  franchises  so  as 
to  permit  further  investigation  and  a 
fare  not  to  exceed  7  cents. 

Commissioner    Frank    Irvine,    in    a 

memorandum  accompanying  the  order, 

reviews   the   evidence   on   the   hearing. 

He  says: 

This  Bhowa  a  deficit  from  railroad  opera- 
tion under  tlie  6-cent  fare  of  }1,929.  a  de- 
flolt  after  paying  tnxes  of  til. 598  and  of 
income  applicable  to  capital  inveatment  of 
}t,912.  Interest  on  Iwnds  is  not  deducted. 
On  the  face  of  this  showing  no  inquiry  Into 
value  of  the  property  is  necessary.  The 
city  system  la  of  very  considerable  extent 
and  the  equipment  seems  adequate  and  In 
rood  condition.  It  is  certainly  entitled  to 
•am  some  return  and  more  than  can  be 
hoped  under  present  conditions  even  from 
the  proposed  increase  In  fare. 

The  city's  waiver  provides  that  the 
city  within  three  years  may  make  ap- 
plication for  a  reduction  in  the  rate. 
Commissioner  Irvine  in  conclusion  says: 

It  may  not  be  amiss  to  repeat  an  ad- 
monition Riven  already  to  some  other  com- 
panies under  similar  conditions ;  that  Is. 
that  as  there  seems  now  to  he  no  prospect 
of  early  return  to  conditions  formerly  con- 
sidered normal  In  llnance  and  prices.,  the 
bo*  efforts  of  the  company  should  be  given 
to  devising  means  of  reducing  exi>en*es 
without  Impairment  of  service.  Not  that 
the  commission  deems  the  present  expense* 
ex43e«sive  as  compared  with  other  systems 
operating  under  present  methods ;  they  are 
not  so ;  but  because  It  Is  felt  that  some  Im- 
provements In  the  methods  themselves  are 
imperatively  necessary. 


The  executive  committee  of  the  Louis- 
ville (Ky.)  Railway  is  being  flooded 
with  petitions  of  merchants  for  changes 
in  present  routings,  and  also  of  resi- 
dents of  certain  sections  of  the  city. 
Merchants  are  anxious  to  reroute  some 
of  the  East  and  West  lines  and  one  or 
two  North  and  South  lines  around  a 
downtovra  loop.  It  is  held  that  this 
would  eliminate  many  transfers  and 
give  better  service.  However,  a  similar 
plan  of  a  few  years  ago  did  not  prove 
satisfactory,  and  the  new  plan  would 
call  for  building  some  three  or  four 
blocks  of  additional  line  in  the  business 
district,  as  well  as  connections  in  other 
sections  of  the  city.  F.  A.  Sager,  who 
has  been  employed  by  the  railway  to 
aid  it  in  solving  various  problems,  has 
taken  all  of  these  suggestions  under 
advisement.  The  company  is  not  likely, 
however,  to  go  to  the  expense  of  build- 
ing additional  trackage  which  would 
probably  further  slow  up  traffic 


Transportation 
News  Notes 


Important  Freight  Interchange 

The  Northwestern  Elevated  Railroad, 
CbictLgo,  has  purchased  two  new  60- 
ton  electric  locomotives  which  will  be 
equipped  with  We»tinghou«e  567  mo- 
tors. These  are  the  same  type  motors 
which  were  specified  for  part  of  the 
last  all-steel  cars  bought  by  the  Ele- 
vated Lines. 

Tha  two  locomotives  will  be  tised  In 
connection  with  the  interchange  of 
freight  between  the  Chicago,  North 
Shore  *  Milwaukee  Railroad  and  the 
ChicaKO,  Milwaukee  A  St.  Paul  Rail- 
road. North-bound  freight  received  from 
the  steam  road  at  the  interchange  yard 
which  lies  between  Irving  Park  Boule- 
vard and  Wilson  Avenue  will  bo  hauled 
over  the  elevated  structure  from  this 
point  to  Evanston  and  sent  north  over 
the  North  Shore  Line. 

Three    steam    locomotives    are    now  .        ,     ^  , 

kept  busy  in  hauling  this  freight  over  the  113  transfer  poinU  is  to  run  only 
the  elevated  structure  paralleling  the  for  one  year,  when  the  commUsion  will 
Northwestern  "L"  to  the  present  inter-  decide  whether  to  extend  the  time  or 
cbauff*  point  in  Evanston.     The  Kto-    rwtore  the  frae  transfers. 


New  York  Transfer  Charge 
Upheld 

The  attempt  of  the  City  of  New  York 
to  restore  free  transfers  on  the  lines 
of  the  New  York  Railways  by  abolish- 
ing the  2-cent  charge  allowed  by  Public 
Service  Commissioner  Lewis  Nixon, 
was  defeated  on  March  16,  when  Jus- 
tice Greenbaum  of  the  Supreme  Court 
granted  the  motion  of  Terence  Farley, 
counsel  to  the  commission,  to  quash  the 
writ  of  certiorari  obtained  by  Corpor- 
ation Counsel  Burr. 

The  action  of  the  court  was  an  an- 
swer to  statements  made  by  Mayor  Hy- 
lan,  Mr.  Burr  and  other  representa- 
tives of  the  city  government  that  Mr. 
Nixon  exceeded  his  authority  in  per- 
mitting the  transfer  charge,  and  that 
it  was  in  effect  an  increase  of  fare 
which  the  Court  of  Appeals  had  decided 
could  not  be  allowed  by  the  commis- 
sion without  the  consent  of  the  Board 
of  Estimate. 

Justice  Greenbaum  explained  at 
length  the  rights  retained  and  granted 
by  the  city  under  the  franchises  of  the 
company,  and  in  reference  to  the  order 
of  Uie  commission  said: 

It  is  plain  from  the  reading  of  the  order 
that  In  permitting  a  J-cent  ehame  for 
transfers  no  rights  of  the  city  are  affected 
thereby. 

The  opinion  refers  to  various  valua- 
tions of  the  railway  to  show  the  need 
the  company  had  of  an  increased  in- 
come, and  referred  to  the  fact  that  the 
city  had  conceded  the  right  of  the 
commission  to  grant  the  company  the 
privilege  of  charging  for  transfers  at 
fourteen  out  of  the  ninety-nine  points 
where  a  charge  was  allowed. 

The  privilege  of  the  company  to 
charge  for  transfers  at  ninety-nine  of 


Would  AboUsh  Freight  Service.— The 

West  Virginia  Traction  &  Electric 
Company,  Wheeling,  W.  Va.,  has  ap- 
plied to  the  State  Public  Service  Com- 
mission for  permission  to  discontinue 
freight  service  on  its  line  between 
Wheeling  and  West  Alexander.  The 
company  asserts  that  to  continue  such 
service  it  would  require  additional 
equipment. 

Must  Segregate  Negroee.— The  South 
Carolina  Railroad  Commission  has 
ordered  the  Augusta-Aiken  Railway 
&  Electric  Corporation  of  South  Caro- 
lina, Augusta,  Ga.,  to  install  separate 
compartments  in  its  cars  for  the  ac- 
commodation of  negroes.  The  com- 
mission directs  the  company  not  to 
operate  its  cars  in  South  Carolina  with- 
out segregating  the  races. 

Seven    Cente    in    New    Castle. — The 

Pennsylvania  Public  Service  Commis- 
sion  has  authorized  the  Pennsylvania-  I 
Ohio  Electric  Company,  Youngstown, 
Ohio,  formerly  the  Mahoning  &  Shen- 
ango  Railway  &  Light  Company,  to 
charge  7-cent  cash  fares  on  its  New 
Castle  (Pa.)  city  lines.  The  company 
is  ordered  to  sell  six  tickets  for  40  cents 
and  twenty  school  tickets  for  $1.  Under 
the  order  the  new  rates  became  effective 
on  March  14. 

Increase  on  Fall  River  Line.  —  The 

Massachusetts  Department  of  Public 
Utilities  has  authorized  the  Union 
Street  Railway,  New  Bedford,  to  in- 
crease the  fare  between  New  Bedford 
and  Fall  Riv.er  from  20  cents  to  26 
cents.  The  company,  which  operates 
over  the  tracks  of  the  Eastern  Massa- 
chusetts Street  Railway  in  Fall  River, 
had  temporarily  discontinued  servii> 
within  the  limiU  of  the  latter  city  bo 
cause  of  the  demand  of  the  Eastern 
Massachtuetts  Street  Railway  manage- 
ment that  it  charge  lO-cent  fares  in 
Fall   River. 

Sis-Cent  Fare  SUnda.— The  Memphis 
(Tenn.)  Street  Railway  has  reached  an 
agreement  with  the  City  of  Memphis 
whereby  it  will  continue  to  charge  a  6- 
ccnt  fare  for  three  months  from  April 
1.  If  at  the  end  of  that  time  the  com- 
pany is  still  in  need  of  additional  rev- 
enue the  fare  will  automatically  ad- 
vance to  7  cents.  The  State  Railroad 
A  Public  Utilities  Commission,  which 
has  had  the  company's  application  for 
a  rate  increase  under  consideration,  has 
approved  the  agreement. 

Rerouting  in  Pittsburgh. — In  an  ef- 
fort to  improve  spacing  between  can 
using  Forbes  Street,  the  Pittsburgh 
(Pa.)  Railways  has  announced  new 
routing  for  several  of  its  lines.  In  a 
statement  explaining  the  changes,  the 
company  declares  that  since  the  num- 
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ber  of  riders  has  been  increased  the 
matter  of  spacing  is  much  more  impor- 
tant now  than  it  has  been  in  the  past. 
This  is  the  most  important  route 
change  made  by  the  Pittsburgh  Rail- 
ways in  many  years.  It  is  expected  to 
go  a  long  ways  toward  helping  to 
solve  Pittsburgh's  trolley  transporta- 
tion problem. 

Interurban  Increase  Protested.  — 
Mayors  Morris  of  New  Albany,  and 
Myers,  of  Jeffersonville,  have  filed  pro- 
tests with  the  Interstate  Commerce 
Commission  against  an  increase  of 
cash  fares  from  7  cents  to  10  cents 
between  Louisville  and  New  Albany 
over  the  line  of  the  Louisville  &  North- 
em  Railway  &  Lighting  Company.  The 
company  has  arranged  to  sell  ticket 
books  at  the  rate  of  7  cents  a  fare, 
with  cash  fares  10  cents.  The  increase 
becomes  effective  on  April  3,  unless  the 
schedule  filed  is  suspended  within 
thirty  days  by  the  Interstate  Com- 
merce Commission. 

'  Surplus  Accident  Fund  Divided. — 
An  average  of  about  $50  a  man  for 
those  who  were  in  the  company's  serv- 
ice all  of  1919  was  paid  recently  by  the 
San  Diego  (Cal.)  Electric  Railway 
when  the  surplus  in  the  accident  fund 
for  1919  was  distributed.  There  was 
$10,.369  in  the  fund  after  all  claims  for 
injury  or  damage  to  property  had  been 
paid.  This  was  distributed  to  the  men 
pro  rata,  based  upon  the  number  of 
hours  worked.  The  policy  of  distribut- 
ing this  fund  each  year  was  adopted  by 
the  company  several  years  ago  to  make 
the  men  careful  to  avoid  accidents.  It 
has  accomplished  this  result,  according 
to  the  officials.  Most  of  the  a,ccident3 
that  did  occur  were  caused  by  automo- 
biles, it  was  stated. 

Demand  for  Service  Improvements. — 
A  demand  that  the  Public  Utilities 
Commission  of  Illinois  take  immediate 
action  to  improve  service  on  the  Chi- 
cago Surface  Lines  was  made  in  a  pub- 
lic statement  issued  by  Attorney  Gen- 
eral Brundage  on  March  10.  The  State 
officials  urged  the  extensions  of  "turn- 
back" service  on  some  of  the  lines 
which  now  use  loops  in  the  congested 
district;  the  installation  of  trailers  to 
add  to  seating  capacity,  and  the  use  of 
all  available  cars  in  the  rush  and  non- 
rush  hours.  The  commission  replied 
with  a  statement  to  the  effect  that  all 
these  suggestions  had  already  been 
presented  to  that  body  and  were  being 
considered. 

Changes  in  Albany  Southern  Tariff. 
— The  Albany  Southern  Railroad,  Hud- 
son, N.  Y.,  under  changes  in  its  tariff, 
filed  with  the  Public  Service  Commis- 
sion for  the  Second  District,  proposes 
as  effective  on  April  5  these  changes: 
Local  one-way  fares  increased  from  8 
to  11  cents  from  Prospect  Heights  to 
East  Greenbush;  reduced  from  33 
cents  to  30  cents  from  Schodack  Cen- 
ter to  North  Chatham;  increased  from 
36  cents  to  39  cents  from  Merchants  to 
Albany.  Rules  relating  to  commuta- 
tion tickets  will  provide  that  in  case 
the  sale  price  of  a  ticket  is  lawfully 
changed  before  expiration,  the  ticket 
will  not  be  honored  for  transportation 


but    the    unused    portion    will    be    re- 
deemed. 

Municipal  Operation  for  Staten 
Island. — Grover  A.  Whalen,  Commis- 
sioner of  Plant  &  Structures  of  New 
York  City,  has  announced  that  the  city 
authorities  will  take  over  and  operate 
the  lines  of  the  Staten  Island  Midland 
Railway,  Richmond  Borough.  The 
company  suspended  operation  last  Jan- 
uary following  the  refusal  of  the  Board 
of  Estimate  to  grant  it  an  increase  in 
fare.  Commissioner  Whalen  stated  on 
March  13  that,  acting  under  instruc- 
tions from  Mayor  Hylan,  he  had  prac- 
tically completed  arrangements  for  the 
purchase  of  twenty  cars  from  the 
Emergency  Fleet  Corporation  for  use 
on  the  Midland  Company's  tracks,  the 
latter  company  having  transferred  its 
own  rolling  stock  to  the  lines  of  the 
Richmond  Light  &  Power  Company. 
The  Richmond  County  Grand  Jury  is 
at  present  investigating  the  situation. 
More  Safety  Cars  for  Terre  Haute. — 
The  Terre  Haute  Traction  &  Light 
Company,  Terre  Haute,  Ind.,  has  placed 
an  order  for  ten  additional  safety  cars 
for  use  in  Terre  Haute.  This  brings  the 
total  number  of  safety  cars  purchased 
by  the  company  up  to  sixty-six  and 
will  provide  for  100  per  cent  safety- 
car  operation,  including  rush-hour 
service.  All  sixty-six  cars  are  of  iden- 
tical design  and  equipment,  this  fact 
being  of  great  importance  from  the 
viewpoint  of  low  maintenance  costs 
because  of  the  complete  standardiza- 
tion. The  purchase  of  the  last  ten 
cars  was  financed  in  Terre  Haute. 
Three  local  bankers  were  induced  to 
purchase  the  cars,  the  company  obligat- 
ing itself  with  five-year  6i  per  cent 
equipment  notes.  The  bankers  will  pay 
for  the  cars  when  delivered  and  will 
give  the  company  a  bill-of-sale  for 
them  when  it  has  met  its  obligations. 
The  attitude  of  the  public  and  the 
newspapers  on  the  one-man  cars  in 
Terre  Haute  was  the  subject  of  an  ar- 
ticle in  the  Electric  Railway  Journal 
for  March  6,  page  495. 

Favor  Higher  Tube  Fare. — Resolu- 
tions favoring  an  increased  fare  on  the 
lines  of  the  Hudson  &  Manhattan  Rail- 
road, New  York,  N.  Y.,  have  been 
adopted  by  the  directors  of  the  Cham- 
ber of  Commerce  of  Jersey  City,  N.  J. 
The  company,  which  operates  the  tubes 
under  the  Hudson  River,  has  notified 
the  Interstate  Commerce  Commission 
of  its  intention  to  raise  fares  to  8 
cents  on  April  4.  The  8-cent  fare  is 
expected  to  yield  additional  revenue  to 
the  amount  of  $1,000,000  per  year.  On 
the  basis  of  the  1919  figures,  which 
showed  a  deficit  of  $1,301,753  in  the 
net  available  income  to  meet  interest 
on  bonds,  the  company  still  would  not 
be  meeting  this  item  in  full.  Oren 
Root,  president  of  the  company,  re- 
cently announced  that  although  the 
gross  revenue  of  the  road  had  increased 
64.82  per  cent  in  the  years  from  1915 
to  1919,  the  cost  of  maintenance  and 
operation  had  risen  in  the  same  period 
1S5.20  per  cent.  The  cost  of  operation 
per  car-mile  increased  from  18.21  cents 
in  1914  to  37  cents  in  1919. 


New 
Publications 


McGraw    Electric    Railway    List 

For  February,  1920,  284  pages,  published 
by  the  McGraw-Hill  Company,  Inc..  New 
York. 

The  issue  for  February  of  this  well- 
known  semi-annual  list  has  just  been 
published.  As  usual,  it  contains  the 
names  of  all  operating  electric  rail- 
way companies  and  municipal  lines  in 
the  United  States  and  its  insular  pos- 
sessions, also  in  Canada,  Mexico  and 
the  West  Indies.  A  list  of  officers  and 
a  brief  enumeration  of  the  equipment 
are  included.  In  this  edition,  which 
has  been  completely  revised,  are 
represented  approximately:  1,450 
changes  in  personnel,  650  changes  in 
power  plant  and  substation  equipment, 
500  changes  in  mileage  and  rolling 
stock,  500  additional  miscellaneous 
changes,  44  receiverships,  15  re-organ- 
izations and  other  valuable  statistics 
on  the  industry. 

Commercial  Research:    An  Outline  of 

Working  Principles 

By  C.  S.  Duncan,  Ph.D.  The  MacMIUan 
Company,  New  York,  N.  T.,  385  pages. 
Price  $2.25. 

It  is  sometimes  easier  to  accomplish 
progress  by  warning  people  of  impend- 
ing danger  of  falling  behind  in  the 
race  than  by  appealing  constructively 
to  man's  better  nature.  As  Mr.  Stein- 
metz  prophetically  said  during  the 
progress  of  the  war:  "Whichever  side 
emerges  victorious,  all  nations  must  of 
necessity  adopt  better  standards  of 
business  and  scientific  organization  as 
a  matter  of  self-preservation." 

As  Mr.  Duncan  says,  trade  persists 
through  multifarious  social  and  political 
changes.  The  new  age,  like  the  old, 
will  be  built  on  a  foundation  of  com- 
merce. What  this  commerce  is  to  be, 
what  rules  of  the  game  are  to  be 
adopted,  what  organization  for  trade 
vdll  result,  what  prevailing  spirit  will 
animate  it,  are  points  of  vital  interest. 

"Commercial  Research"  contains  a 
discussion  of  scientific  principles  for  the 
solving  of  commercial  problems,  and  is 
a  guide  to  their  application.  In  every- 
day, untechnical  language  there  are 
stated  the  devices  by  means  of  which 
the  manager  may  most  quickly  and  ac- 
curately visualize  his  problems;  the 
need  for  research;  character  of  com- 
mercial research;  sources  of  business 
facts;  methods  of  collecting  them; 
their  nature,  analysis,  presentation,  in- 
terpretation, and  organization  for 
research. 

All  this  material  is  intended  for  edu- 
cation and  especially  for  the  self-edu- 
cation of  those  already  in  the  midst  of 
the  game.  There  is  to  be  found  here 
a  discussion  of  principles  and  not  of 
historical  development.  The  book  is 
vrritten  for  the  business  man;  for  his 
use  and  not  for  his  entertainment. 
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Personal  Mention 


J.  C.  Nelson  in  Command 

Made  Head  of  Empire  State  Railroad, 

Succeeding  the  Late  H.  S.  Holden 

— L.  L.  Odell  Promoted 

J.  C.  Nelson,  vice-president  and  gen- 
eral manager  of  the  Empire  State 
Railroad,  Syracuse,  N.  Y.,  was  elected 
president  of  the  company  at  the  meet- 
ing of  the  board  of  directors  on  March 
9.  Mr.  Nelson  succeeds  the  late  H.  S. 
Holden.  At  the  same  time  L.  L.  Odell 
was  elected  assistant  general  man- 
ager. Mr.  Odell  will  continue  in  his 
capacity  as  treasurer. 

Mr.  Nelson  has  been  in  charge  of  the 
company's  affairs  since  the  death  of 
Mr.  Holden  in  November,  1918.     Since 


was  transferred,  in  the  following  year, 
to  Syracuse,  as  general  manager  of 
the  Empire  United  Railways.  When 
this  company  was  reorganized  in 
October,  1917,  Mr.  Nelson  became  vice- 
president  and  general  manager  of  the 
Empire  State  Railroad,  its  successor. 
In  March  of  last  year  he  was  elected 
vice-president  and  general  manager  of 
the  Ithaca  (N.  Y.)  Traction  Company, 
continuing  his  connection  with  the 
Syracuse  company. 


J.  c.  NELSON 


that  time  the  office  of  president  has 
been  vacant.  The  Empire  State  Rail- 
road, which  took  over  part  of  the  sys- 
tem of  the  Empire  United  Railways, 
sold  under  foreclosure,  operates  80 
miles  of  track  in  the  central  part  of 
New  York  State,  including  an  inter- 
urban  line  connecting  Syracuse  and 
Oswego  and  the  city  lines  in  Oswego 
and  Auburn. 

Mr.  Nelson  was  graduated  from  the 
University  of  Alabama  with  the  de- 
irre«  of  civil  engineer,  later  taking  a 
special  engineering  course  at  Cornell 
University.  In  the  year  1902  he  be- 
came connected  with  the  engineering 
Arm  of  Ford.  Bacon  &  Davis,  New 
York,  with  which  he  was  associated  for 
a  number  of  years.  H«  was  at  first 
employed  in  the  construction  depart- 
ment in  connection  with  the  develop- 
ment of  the  firm's  properties  in  the 
South,  and  was  later  transferred  to 
the  New  York  office,  where  he  was 
tnjragcd  on  construction  and  valuation 
work.  He  also  made  several  investi- 
gations of  public  utility  operation. 

He  was  appointed  general  manager 
of  tb«  Gary  A  Interurban  Railroad, 
Gary,  Ind.,   in   1016.     From   Gary   he 


Municipal  Railway  Head  Quits 
After  Election 

Thomas  F.  Murphine,  director  of 
public  utilities  of  Seattle,  Wash.,  and 
superintendent  of  the  Seattle  Munici- 
pal Street  Railway,  resigned  on  March 
16.  R.  M.  O'Brien,  assistant  superin- 
tendent, has  been  placed  in  charge  of 
the  public  utilities  department,  while 
D.  W.  Henderson,  superintendent  of 
transportation,  has  been  given  tempo- 
rary direction  of  the  municipal  rail- 
way. 

Mr.  Murphine  became  the  active 
head  of  Seattle's  extended  municipal 
railway  system,  with  its  trackage  of 
more  than  225  miles,  in  April,  I9I9, 
when  the  city  completed  the  purchase 
of  the  railway  lines  of  the  Puget  Sound 
Traction,  Light  &  Power  Company.  He 
was  formerly  superintendent  of  the  18- 
mile  municipal  railway  line  which  the 
city  had  installed.  He  was  graduated 
from  the  University  of  Washington 
in  1898  with  the  degree  of  A.B.,  and 
from  the  School  of  Law  of  the  same 
institution  in  1907.  He  was  a  member 
of  the  1913  and  1915  sessions  of  the 
State  Legislature,  where  he  was  a 
leader  of  the  Progressive  and  munici- 
pal ownership  forces.  In  1918  he  was 
appointed  superintendent  of  public 
utilities  by  Ole  Hanson,  then  Mayor  of 
Seattle,  during  whose  administration 
the  transfer  of  the  railway  to  the  city 
was  arranged. 

David  W.  Henderson,  who  has  been 
placed  in  charge  of  the  municipal  lines, 
has  been  superintendent  of  transporta- 
tion since  April,  1919.  Until  that  time 
he  was  head  of  the  transportation  de- 
partment of  the  Puget  Sound  Traction, 
Light  &  Power  Company.  He  had  been 
connected  with  the  latter  company  for 
seventeen  years. 

The  recent  municipal  elections  re- 
sulted in  the  choice  of  Hugh  M.  Cald- 
well as  Mayor  of  Seattle.  During  the 
campaign  Mr.  Caldwell  condemned  the 
public  utilities  department  and  munici- 
pal railway.  He  was  elected  by  an 
overwhelming  majority.  The  new 
executive  is  reported  to  be  preparing 
to  separate  the  municipal  railway  from 
the  public  utilities  department  and  to 
place  the  former  in  charge  of  a  super- 
intendent  of   transportation. 


R.  I.  Todd  Honored 

Choeen    President    of   Central    Electric 
Railway    .Association — His    Career- 
as  Railway  Operator 

Robert  I.  Todd,  president  and  gen- 
eral manager  of  the  Indianapolis 
(Ind.)  Street  Railway  and  the  Terr? 
Haute,  Indianapolis  &  Eastern  Trac- 
tion Company,  was  chosen  president  of 
the  Central  Electric  Railway  Associa- 
tion at  the  annual  meeting  of  that 
body  at  Louisville,  Ky.,  on  March  10 
and  11.  Mr.  Todd's  election  was  noted 
in  the  Electric  Railway  Journal  for 
March  13.  Mr.  Todd  has  been  asso- 
ciated with  the  work  of  the  Central 
Association  for  many  years  and  has 
already  served  as  first  vice-president, 
but  could  not  be  induced  to  accept  the 
presidency  until  this  year.  He  has 
now  taken  the  office  reluctantly,  but 
has  pledged  himself  sincerely  to  do  his 
utmost  in  promoting  the  interest  of 
the    member   companies. 

Mr.  Todd  was  bom  on  Nov.  29,  1869, 
at   Lakewood,  N.  J.     He  received   the 


R.  I.  TODD 


degree  of  electrical  engineer  from 
Johns  Hopkins  University  in  1893.  His 
connection  with  the  railway  field  be- 
gan while  he  was  still  a  student  at  the 
university,  his  summers  being  spent 
in  the  employ  of  the  traction  company 
at  Raleigh.  N.  C,  one  of  the  earliest 
electric  lines  in  the  country.  Subse- 
quently he  became  connected  with  the 
Washington,  Eckington  &  Soldiers' 
Home  Railway,  Washingrton,  D.  C, 
which  was  later  consolidated  into  the 
City  A  Suburban  Railway,  and  still 
later  into  the  Washington  Railway  A 
Electric  Company,  serving  as  superin- 
tendent and  electrical  engineer. 

He  left  this  position  in  1899  to  be- 
come connected  with  the  Compressed 
Air  Company  as  chief  engineer,  this 
company  having  undertaken  the  de- 
velopment of  compressed  air  motors 
for  the  Metropolitan  Street  Railway, 
New  York  City.  Later  he  became 
more  directly  connected  with  the  lat- 
ter road,  doing  engineering  work  for 
Mr.  Starrett,  who  was  then  chief  engi- 
neer of  this  company.  In  1900  he  went 
to  Pittsburgh  as  mechanical  engineer 
in  charge  of  shops  and  power  houses 
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of  the  Pittsburgh  Consolidated  Street 
Railway,  now  included  in  the  system 
of  the  Pittsburgh  Railways. 

In  the  latter  part  of  1901-  Mr.  Todd 
was  chosen  vice-president  and  general 
manager  of  the  Cincinnati  Traction 
Company,  leaving  this  position  early 
in  1903  to  assume  general  supervision 
of  the  engineering  work  of  the  electric 
railway  properties  of  the  United  Gas 
&  Improvement  Company,  Philadel- 
phia, Pa.  In  the  following  year  he  was 
appointed  general  manager  of  the 
Rhode  Island  Company,  Providence, 
R.  I.,  serving  in  this  capacity  until  1906, 
when  he  went  to  Indianapolis  to  be- 
come vice-president  and  general  man- 
ager of  the  Indianapolis  Traction  & 
Terminal  Company  and  the  Terre 
Haute,  Indianapolis  &  Eastern  Trac- 
tion  Company. 

Upon  the  death  of  Hugh  J.  Mc- 
Gowan  in  1911,  Mr.  Todd  was  elected 
president  of  these  two  companies,  the 
former  now  being  known  as  the  Indian- 
apolis Street  Railway.  Mr.  Todd 
served  a  term  as  president  of  the 
American  Electric  Railway  Trans- 
portation &  Traffic  Association  in  1912. 
He  is  now  the  fourth  vice-president  of 
the  parent  Association.  He  is  a  mem- 
ber of  the  American  Society  of  Me- 
chanical Engineers  and  an  associate 
member  of  the  American  Institute  of 
Electrical   Engineers. 


George  J.  Smith,  who  resigned  on 
Feb.  1  as  superintendent  of  equipment 
of  the  Kansas  City  (Mo.)  Railways, 
was  recently  tendered  a  dinner  by 
officials  of  the  company  at  the  Hotel 
Muehlebach,  Kansas  City.  On  this 
occasion  Mr.  Smith's  former  associates 
presented  him  with  a  gold  watch  and 
chain.  Arrangements  have  been  made 
whereby  Mr.  Smith,  who  is  now  en- 
gaged in  the  automobile  business  in 
Kansas  City,  will  act  for  the  company 
in  an  advisory  capacity. 

E.  T.  Goslin,  electrical  engineer  to 
the  Glasgow  Corporation  Tramways 
Department,  Glasgow,  Scotland,  has 
been  appointed  general  manager  of  the 
Clyde  Valley  Electrical  Power  Com- 
pany, to  succeed  Archibald  Page,  who 
has  been  appointed  a  technical  member 
of  the  Commission  under  the  Ministry 
of  Transport  for  the  control  of  the 
electrical  supply  of  the  kingdom.  Mr. 
Goslin  began  his  career  in  London  with 
Messrs.  Crompton  &  Company,  Ltd., 
the  well  known  electrical  engineers. 
Thence  he  went  to  the  Hove  Electric 
Lighting  Company,  after  which  he  was 
in  the  service  of  the  County  of  London 
Electric  Lighting  Company.  Mr.  Goslin 
entered  the  Glasgow  Corporation  Tram- 
ways Department  twenty  years  ago, 
and  during  eighteen  of  these  he  has 
been  the  chief  electrical  engineer.  He 
is  a  member  of  the  American  Institute 
of  Electrical  Engineers.  During  the 
war  he  was  lent  to  the  Coal  Controller, 
and  was  afterwards  appointed  to  the 
Ministry  of  National  Service  as  Deputy 
Director  of  Labour.  Mr.  Goslin  held 
the  rank  of  Major  in  the  City  of  Glas- 
gow Royal  Engineers. 


L.  J.  Drake,  President 

Head  of  Galena  Company  at  Thirty-Nine 

— An  Authority  on  Oil  and 

Lubrication 

Lauren  J.  Drake,  who  has  just  been 
elected  president  of  the  Galena  Signal 
Oil  Company,  as  mentioned  in  the  last 
issue  of  this  paper,  comes  from  a 
family  which  has  been  prominent  in 
the  oil  business,  his  father,  for  whom 
he  is  named,  having  been  president  of 
the  Standard  Oil  Company  of  Indiana 
at  the  time  of  his  death. 

The  present  Lauren  J.  Drake  is  a 
young  man  to  head  such  a  large 
organization  as  the  Galena  Company, 
being  only  thirty-nine  on  his  last 
birthday.  That  he  should  have  been 
selected  speaks  volumes  for  the  execu- 
tive ability  which  he  has  displayed  and 
the  work  accomplished  during  his  fifteen 
years'  connection  with  the  company. 

His  record  can  be  breifly  sum- 
marized. Bom  in  Keokuk,  Iowa,  on 
Aug.  27,  1880,  he  attended  the  public 
schools    in    Omaha    and    Chicago,    and 


I..    ,1.    DRAKE 


was  graduated  from  the  Shattuck  Mili- 
tary School  in  1899.  After  six  years' 
service  with  several  important  oil 
companies,  where  he  acquired  a  gen- 
eral and  broad  knowledge  of  the  oil 
business,  he  joined  the  •  Galena  Com- 
pany in  1905  as  representative  in  the 
Middle  West.  His  election  as  vice- 
president  and  director,  with  head- 
quarters in  New  York,  occurred  in 
1916,  and  as  president  of  the  com- 
pany on  Feb.  24  of  this  year.  Mr. 
Drake  is  also  president  of  the  branches 
of  the  Galena  Company  in  France, 
England  and  Brazil.  The  outstanding 
characteristics  which  have  led  to  his 
business  success  are  his  resourceful- 
ness, untirirlg  energy  and  personality. 
Mr.  Drake  is  a  member  of  the  Rail- 
road Club  and  Whitehall  Club  of  New 
York  City,  the  North  Hempstead  Coun- 
try Club  of  Long  Island,  the  Franklin 
Club  of  Franklin,  Pa.,  and  the  Wand- 
ango  Country  Club  of  Reno,  Pa. 


ton,  Del.  Mr.  Anderson  succeeds 
Charles  N.   Ryan,  resigned. 

Charles  M.  Kemp  has  been  appointed 
general  freight  and  passenger  agent 
of  the  Fort  Wayne  &  Northwestern 
Railway,  Kendallville,  Ind.  Mr.  Kemp 
was  formerly  station  agent  at  Kendall- 
ville. 

G.  B.  Cade,  secretary  and  treasurer 
of  the  Atlantic  Coast  Electric  Railway, 
Asbury  Park,  N.  J.,  has  been  appointed 
assistant  to  S.  F.  Hazelrigg,  president 
of  the  company.  Mr.  Cade  has  been 
connected  with  the  road  for  more  than 
twenty  years. 


H.  D.  Anderson  of  Philadelphia,  Pa., 
has  been  appointed  secretary  and 
treasurer  of  the  Wilmington  &  Phila- 
delphia   Traction    Company,    Wilming- 


J.  R.  Harrigan  Dead 

J.  R.  Harrigan,  vice-president  and 
general  manager  of  the  Kansas  City, 
Clay  County  &  St.  Joseph  Railway, 
Kansas  City,  Mo.,  died  on  March  16 
at  his  home  in  Kansas  City  after  an 
illness  of  ten  days.  Mr.  Harrigan,  who 
took  an  active  interest  in  the  life  of 
Kansas  City,  was  also  president  of 
the  Kansas  City  Interurban  Freight 
Terminal  Company. 

Mr.  Harrigan  entered  street  railway 
work  in  1886  following  his  graduation 
from  the  high  school  at  Eau.  Claire, 
Wis.  For  two  years  he  served  as 
manager  of  the  Eau  Claire  Street  Rail- 
road, operating  a  horse-car  line.  He 
then  went  into  other  business,  but 
returned  to  Eau  Claire  in  1897  to 
assist  in  the  electrification  of  the 
street  railroad  property  and  to  act  for 
four  years  as  general  manager  of  the 
new  line,  the  Chippewa  Valley  Electric 
Railway.  ,In  1901  he  was  appointed 
general  superintendent  of  the  Dayton, 
Springfield  &  Urbana  Railway,  Spring- 
field, Ohio.  In  the  following  year  he 
became  general  manager  of  the  Colum- 
bus, Buckeye  Lake  &  Newark  Traction 
Company  and  the  Columbus,  Newark 
&  Zanesville  Railway,  in  which  capac- 
ity he  continued  until  the  purchase  of 
the  roads  by  the  so-called  Widener- 
Elkins  syndicate  several  years  later, 
when  he  resigned. 

In  1906  Mr.  Harrigan  assumed  the 
management  of  the  Canton-Akron 
Railroad,  of  which  he  was  in  charge 
until  its  absorption  by  the  Northern 
Ohio  Traction  &  Light  Company,  when 
he  went  to  Buffalo,  N.  Y.,  as  assistant 
general  manager  of  the  Buffalo  & 
Lake  Erie  Traction  Company.  In  1908 
he  was  appointed  general  manager  of 
the  Columbus,  Delaware  &  Marion 
Railway,  Columbus,  Ohio.  He  resigned 
this  position  in  1910  to  become  vice- 
president  and  general  manager  of  the 
Des  Moines  (Iowa)  City  Railway.  In 
July,  1912,  he  resigned  to  assume  the 
duties  of  general  manager  of  the  Kan- 
sas City,  Clay  County  &  St.  Joseph 
Railway.  He  became  vice-president 
of  the  company  five  years  later,  con- 
tinuing to  serve  as  general  manager. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Wood-Pole  Market 
Improving 

White  Cedar  Poles  Advance  10  Per  Cent 

— Increase    in    Chestnut    Pole 

Prices   Expected 

Wood-pole  sales  are  improving.  Busi- 
ness is  encouragring  and  as  soon  as  the 
railroads  recover  from  the  eflfects  of 
the  storm  conditions  over  the  country, 
deliveries  will  be  much  better  than  for 
some  months  past 

Although  cutting  operations  have 
been  difficult  during  the  present  season, 
the  work  is  pretty  well  along,  and  were 
it  possible  to  get  transportation  at  the 
present  time,  the  distributing  yards  of 
the  different  pole  companies  would  be 
full  to  overflowing.  As  it  is  the 
poles  have  been  cut  and  are  on  the 
ground  waiting  to  be  shipped.  Car 
shortage  is  the  greatest  menace,  al- 
though in  some  instances  pole  interests 
have  built  their  own  flat  cars  for 
moving  poles  to  the  main  line  of  the 
railroads.  Some  stocks  already  have 
been  received,  and  a  large  amount  of 
poles  are  now  loaded  or  en  route. 

Prices  on  red  cedar  poles  have  not 
advanced  since  the  flrst  of  the  year, 
when  a  general  increase  was  made 
averaging  from  10  to  15  per  cent. 
White  cedar,  however,  has  advanced  10 
per  cent  during  the  past  week.  There 
ia  a  large  demand  in  the  East  and 
South  for  both  Northern  and  Western 
red  cedar  and  also  for  Northern  white 
cedar.  In  the  West  the  greatest  de- 
mand is  for  Western  red  cedar,  which 
is  cut  in  the  off  season  and  is  in  reality 
a  local  product  obtainable  on  short 
notice  at  almost  any  time  of  the  year. 
Chestnut  poles  have  not  advanced 
since  last  year,  but  an  increase  is  now 
looked  for  and  may  be  announced  at 
any  time.  Some  of  the  best  grades 
grown  in  parts  of  Virginia  and  Penn- 
sylvania have  been  destroyed  by  blight 
although  there  is  a  considerable  supply 
south  of  these  distircts  which  will  b« 
available. 


big  factor  in  the  sale,  in  addition  to 
more  settled  conditions  and  more  liberal 
buying  in  this  country  and,  particu- 
larly, the  demand  that  has  been  grow- 
ing abroad. 

Current  sales  show  an  increase. 
Since  the  time  to  manufacture  these 
devices  is  small,  shipments  can  be  made 


(iroundiiiK  Device  Sales 
PickinR  Up 

Soles  of  grounding  devices  for  a 
year  past  have  been  rather  spotty 
among  various  manufacturars.  Where 
lalvir  conditions  have  permitted  oper- 
ators to  work  their  plants  at  full 
caracity  an  increase  in  business  has 
be^n  shown  for  the  year.  Where  labor 
crnditions  hindcn-d  production,  in- 
quiries received  by  the  manufacturers 
indicate  that  the  business  of  the  year 
just  closing  would  otherwise  have  been 
above  that  of  the  year  previous.  Abil- 
ity to  furnish  the  grounds  has  been  a 


promptly,  or  up  to  three  weeks.  In 
some  cases,  however,  labor  conditions 
are  drawing  out  this  time  considerably. 
Railways  now  coming  into  the  mar- 
ket can  get  deliveries  in  ample  time  to 
do  their  spring  work  and  at  prices  that 
are  in  all  probability  much  better  than 
those  which  will  obtain  at  a  later  period. 


Heavy  Sales  Recorded  for  Track  Maintenance 
and  Reconstruction 

Girder  and  T-Rail,  Special  Work,  Track  Accessories,  Steel  Ties  and 

Otiier  Substitutes  for  Wooden  Ties  Have  Prosperous 

First  Quarter 


Sales  of  rail,  ties  and  other  materials 
for  track  maintenance  and  reconstruc- 
tion work  for  the  past  three  months 
have  been  better  than  for  any  corres- 
ponding period  during  the  past  three 
years.  As  the  representative  of  a 
large  special-work  manufacturer  ex- 
pressed it,  the  volume  of  business  has 
shown  a  considerable  improvement  over 
pre-war  sales.  Sales  of  one  of  the 
largest  manufacturers  of  special  track 
work  for  the  month  of  February  in  one 
central  district  were  larger  than  sales 
for  the  whole  year  of  1919.  In  the 
New  England  district,  railways  bought 
heavily  of  all  kinds  of  track  equip- 
ment and  supplies.  Much  high  T-rail 
was  contracted  for  although  the  volume 
of  orders  for  girder  rail  was  consider- 
ably greater. 

Buying  Is  GENEatAL 

Standard  sections  are  requiring 
much  mill  space  and  manufacturers 
agree  that  the  buying  on  the  part  of 
the  railways  has  been  very  satis- 
factory. It  is  known,  however,  that  the 
railways  are  in  need  of  large  quantities 
of  track  supplies  and  are  confident  that 
an  enormous  volume  of  business  will 
be  placed  during  the  year  although  it 
is  believed  that  the  buying  during  the 
second  quarter  vrill  not  be  as  large  in 
volume  or  as  well  distributed  as  dur- 
ing the  first  quarter. 

No  further  increases  in  rail  prices 
are  announced  with  the  exception  of  a 
slight  advance  in  prices  on  complicated 
layouts  of  special  work. 

Mills  are  in  shape  to  accept  further 
orders  on  both  standard  and  on  special 
sections  although  deliveries  are  sub- 
ject to  certain  conditions.  Double 
track  crossings  and  similar  pieces  can 
be  obtained  in  four  to  five  weeks.  For 
standard  sections,  conditions  depend 
largely  on  the  quantity  ordered  and 
arrangements  necessary  at  the  mill  to 
commence  the  rolling.  Orders  are 
pooled  with   the  result  that  a  number 


of  railway  companies  have  their  re- 
quirements for  new  rails  supplied  from 
a  single   rolling. 

Track  spikes,  bolts  and  nuts,  splice 
bars  and  miscellaneous  equipment  have 
been  very  active  for  the  past  two 
months.  Owing  to  heavy  purchasing 
by  the  steam  road,  deliveries  have 
lengthened  considerably,  sixty  to  ninety 
days    now    being    quoted. 

Demands  for  steel  ties  and  other  sub- 
stitutes for  wooden  ties  have  been 
particularly  active,  in  fact,  it  is  be- 
lieved that  the  principal  factor  now  is 
to  obtain  raw  material  enough  to  cope 
with  the  steady  demand  for  this  class 
of  goods. 


Insurance  for  Employees 

Commencing  March  1,  an  insurance 
policy  for  the  sum  of  $500  will  be  given 
without  cost  to  every  employee  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  who  has  been  in  the 
service  of  the  company  for  a  period 
of  six  months  or  more.  In  addition, 
the  employees,  after  April  1,  may  in- 
crease the  value  of  their  policies  to 
amounts  varying  from  $1,000  to  $2,000, 
depending  upon  their  length  of  service 
and  continuity  of  savings.  All  em- 
ployees who  have  been  in  the  com- 
pany's service  for  six  months  or  longer 
and  who  deposit  a  sum  each  pay  day 
in  the  employees'  savings  fund  equal 
to  2  per  cent  or  more  of  their  earnings 
will  not  only  receive  4i  per  cent»  in- 
terest compounded  semi-annually  on 
such  deposits  but  in  addition  will  auto- 
matically have  their  insurance  increasad 
to  amounU  up  to  $2,000,  depending  an 
the  length  of  time  they  have  bMn 
with  the  company. 

After  an  employee  has  maintained 
the  required  deposits  for  a  period  of 
five  years  he  may  discontinue  or  with- 
draw his  deposits  from  the  savings 
fund  without  in  any  way  affecting  the 
value  of  his  insurance  policy. 
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Lightning  Arrester 
Deliveries  Good 

Heavy  Demands  for  Oxide  Film  Type 

and    Increased    Production    Enable 

Manufacturer  To  Decrease  Price 

Manufacturers  are  better  able  to 
deliver  lightning  arresters  than  almost 
any  other  kind  of  equipment.  Although 
sales  have  been  fairly  heavy,  greatly 
increased  production  has  enabled  man- 
ufacturers to  get  some  stock  ahead. 
This,  however,  it  is  expected,  will  be 
swallowed  up  by  the  first  rush  of  or- 
ders. As  the  heavy  buying  of  the 
year  takes  place  during  the  spring 
months,  production  of  arresters  is  being 
pushed  to  the  limit  in  an  attempt  to 
keep  ahead  of  orders  placed. 

Distribution  lightning  arresters,  both 
of  the  compression-chamber,  multi-gap 
type  and  of  the  aluminum-cell  type  for 
2,300-volt  service,  are  in  fair  demand. 
Ample  stocks  of  each  kind  are  held 
ready  for  shipment.  In  the  larger 
sizes  of  compression-chamber,  multi- 
gap  arresters,  deliveries  are  four, 
eight  and  ten  weeks  respectively  on 
voltages  of  5,000,  7,500  and  15,000. 
Arresters  of  special  design  require  four 
to  six  weeks  additional. 

In  the  high-voltage  transmission  field, 
deliveries  on  both  aluminum-cell  and 
oxide-film  arresters  range  from  two  to 
eight  weeks,  depending  upon  size  and 
type. 

Direct-current,  aluminum-cell  arrest- 
ers, such  as  are  mounted  on  electric 
cars,  can  be  delivered  in  quantity  from 
stock  on  certain  sizes,  while  for  the  re- 
mainder, two  to  three  weeks  is  required. 
Magnetic  blowout  arresters  for  cars 
can  be  delivered  in  fairly  large  quan- 
tities from  stock.  The  maximum  de- 
livery, however,  being  four  weeks. 

Prices  have  not  changed  since  last 
fall  with  the  exception  of  a  small  in- 
crease on  compression-type  arresters. 
The  oxide-film  arresters,  however,  have 
been  decreased  in  price,  on  an  average 
5  per  cent.  According  to  the  manufac- 
turer, the  decrease  was  made  because 
of  greater  production  and  increased 
sales. 


tion.  Their  loss  will  be  felt  severely, 
especially  if  difficulty  is  experienced  in 
procuring  new  rolling  stock  before 
warm  weather  arrives. 


Nineteen  Cars  Destroyed  by  Fire 

Nineteen  cars  were  consumed  in  a 
fire  that  destroyed  one  of  the  buildings 
of  the  Danbury  &  Bethel  Street  Rail- 
way, Danbury,  Conn.,  on  March  16, 
causing  a  loss  estimated  at  between 
$50,000  and  $60,000. 

The  fire  destroyed  all  but  one  of  the 
lompany's  summer  cars.  Orders  will 
lie  placed  immediately  for  new  rolling 
stock. 

The  fire  department  succeeded  in 
saving  the  other  buildings  of  the  rail- 
way and  thus  prevented  the  complete 
crippling  of  the  road  by  the  destruction 
of  its  entire  rolling  stock.  The  closed 
cars  in  use  at  present  were  in  one  of 
the  neighbor-ng  buildings  and  escaped 
<lamage. 

The  eleven  single-truck  open  cars 
destroyed  were  purchased  many  years 
ago,  but  were   still   in   excellent  condi- 


Transformer  Prices  Advanced 
10  Per  Cent 

One  of  the  largest  manufacturers 
has  advanced  prices  on  all  trans- 
formers approximately  10  per  cent,  on 
account  of  increased  costs  of  raw  ma- 
terial. Deliveries  for  distribution  type 
range  from  delivery  out  of  stock  up  to 
four  weeks.  High-tension  transformer 
deliveries  are  quoted  from  ten  to 
twenty  weeks,  depending  on  size.  Two 
of  the  largest  manufacturing  com- 
panies report  a  good  supply  of  standard 
stock  sizes  coming  through  the  fac- 
tories which  will  be  available  for  de- 
livery as  soon  as  rail  shipments  im- 
prove. 

Factory  conditions  are  good  as  far 
as  labor  is  concerned  but  delays  in  get- 
ting raw  material  has  held  up  im- 
portant work. 


General  Electric  Leases 
War  Plant 

Announcement  has  just  been  made 
that  the  General  Electric  Company 
has  leased,  with  option  to  purchase, 
the  forty-acre  war  plant  of  the 
Remington  Arms  Company  at  Bridge- 
port, Conn.  This  transaction  provides 
the  company  with  1,500,000  square  feet 
of  floor  space,  available  almost  im- 
mediately, for  the  production  of  light 
rather  than  heavy  apparatus.  The 
plant  consists  of  thirteen  identical  unit 
buildings  easily  accessible  and  con- 
veniently interconnected.  According  to 
the  present  condition  of  business,  the 
company  could  utilize  this  space  for 
virtually  any  kind  of  apparatus,  the 
need  for  space  is  so  great.  It  is  ex- 
pected that  between  four  and  five 
thousand  employees  will  be  required 
to  man  the  plant. 


Pole-Line  Material  Prices 
Materially  Higher 

An  increasing  demand  is  felt  for 
pole-line  material  with  the  approach 
of  the  spring  construction  season.  Gen- 
erally speaking,  stocks  are  in  fair 
sh-ape — much  better,  in  fact,  than  stocks 
on  other  electrical  materials. 

Prices  have  advanced  on  almost  all 
line  material  except  wire.  White  cedar 
poles  are  up  10  per  cent,  cross-arms  8 
per  cent,  insulators  10  per  cent,  hard- 
ware 10  per  cent,  and  locust  pins  25 
per  cent. 

Cross-arms  appear  to  be  short  east 
of  the  Rockies.  It  is  reported  that  the 
Pacific  Coast  yards  are  piled  high  with 
cross-arms,  but  owing  to  a  local  short- 
age of  rolling  stock  it  takes  from 
three  to  six  weeks  to  make  a  shipment. 


vice-president  who  is  authority  for  this 
statement  says  that  the  company  has 
now  established  its  ovsm  safety  car 
sales  organization  and  that  its  engi- 
neers and  entire  sales  force  will  be  at 
the  disposal  of  railway  executives  to 
assist  in  solving  traffic  problems. 

Necessary  changes  in  shop  facilities 
have  been  made  and  arrangments  com- 
pleted at  the  St.  Louis  works  for  a 
greatly  increased  production  of  stand- 
ard safety  cars.  At  the  present  time, 
the  schedule  calls  for  a  production  of 
five  standard  safety  cars  per  working 
day,  but  the  company  is  prepared  to 
increase  its  output  if  the  occasion  de- 
mands. Previous  to  this  time,  safety 
cars  manufactured  by  the  company 
have  been  sold  entirely  through  agents. 


Rolling  Stock 


St.  Louis  Car  Sells  Direct 

Effective  March  20,  the  St.  Louis  Car 
Company  will  sell  safety  cars  direct 
to   the  railways.     Edwin   B.  Meissner, 


Boston   (Mass.)   Elevated  Railway  is 

in  the  market  for  seventy-five  center- 
entrance  motor  cars  in  addition  to  the 
100  cars  recently  purchased. 

Lake  Shore  Electric  Company,  San- 
dusky, Ohio,  has  purchased  sixteen 
safety  cars  for  use  on  the  Sandusky 
city  lines,  from  the  National  Safety  Car 
&  Equipment  Company. 

New  Orleans  Railway  &  Light  Com- 
pany, New  Orleans,  La.,  has  placed  an 
order  for  forty  safety  cars  with  the 
National  Safety  Car  &  Equipment 
Company. 

Interstate  Public  Service  Company, 
Indianapolis,  Ind.,  is  reported  to  be  in 
the  market  for  two  combination  din- 
ing and  parlor  cars  for  use  in  connec- 
tion with  its  limited  trains  running  be- 
tween Indianapolis  and  Louisville. 

Terre  Haute  Traction  &  Light  Com- 
pany, Terre  Haute,  Ind.,  placed  an  order 
on  March  4  with  the  American  Car 
Company,  St.  Louis,  Mo.,  for  ten  addi- 
tional safety  ears.  This  will  bring  the 
total  number  of  safety  cars  purchased 
by  the  Terre  Haute  company  up  to 
sixty-six,  all  of  which  are  of  absolutely 
identical  design  and  construction. 

United  Railways  &  Electric  Com- 
pany, Baltimore,  Md.,  noted  in  the  Feb. 
21  issue  of  the  Electric  Railway  Jour- 
nal as  placing  an  order  with  the  J.  G. 
Brill  Company  for  thirty-three  safety 
cars  and  for  100  center-entrance 
trailers,  has  specified  the  following  de- 
tails for  this  equipment. 

Number    3S 

Date  of  order   Feb.   13,   1920 

Date  of  delivery April   15,   1920 

Type     Safety 

Spating    capacity     •  -  .32 

Weight,  total Approx.,  16,000  lb. 

Length   over  all    28  ft.     Oi  In. 

Truck  vvheelbase 8  ft.      0     In. 

Width    over    all    7  ft.   10|  in. 

Rail  to  trolley  base   10  ft.     8     In. 

Body   All  steel 

Interior    trim    Cherry 

Roof     Arch 

Air  brakes Safety  Car  Devices  Co. 

Armature    bearings     Sleeve 

Car   signal   system    Faraday 

Car   trimmings    Bronze 

Control West.  &  G.  E. 

Fixtures    Curtain  Supply  &  National 

Lock  Washer 

Curtain    material    Pantasote 

Designation   signs Hunter  signs 

Door    mechanism    National    Pneumatic 

Fare  boxes   Johnson  DM-2 

Wheelguards     HB 

Oeara    and    pinions     Standard 
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Hand   braki«    Ackley   Adjustable 

Heaters     Consolidated 

HeadliKhta    Dayton    No.    1583    A 

Llshtnintr  arresters. G.  E.  M.  aluminum  cell 

Motors   West  (08  and  O.  B.  264 

Inside  bung 

Varnish   or   enamel    E^namel 

Reclsters     International    Single     Ry. 

Sanders    Ohio    Brass 

Sash    fixtures    Brill 

Seats     Brill 

Seatinir  material    Slat  cherry  seats 

Slack    adjuster     Gould 

Springs    Brill 

■Step    treads     Universal 

Trolley  catchers    Q.    P. 

Trolley  base U.  S.  No.  6 

Trolley   wheels    Kalamazoo    Stock 

5-ln.  wheel 

Trucks     Brill 

Ventilators     Brill 

Wheels  26-in.  Rolled  Steel 

Specifications    for    the    trailers    are 
given  below: 

Number    100 

Date  of  order   Feb.   IS,  1920 

Date  of  delivery   Sept.  1.  1920 

Type   . .  Double  end  centre  entrance  trailer 

Seating   capacity    62 

Weight,   total    26,000   lb. 

Bolster  centers,  length    24  ft.     0     In. 

L,ength  over  all    48  ft     21  In. 

Truck   wheelbase    5  ft     0     In. 

Width    over    all    8  ft.     44   In. 

Height    10  ft  111  In. 

Interior    trim    Cherry 

Koof     Monitor 

Air  brakes    Westlnghouse  trailer 

Bumpers Angle  iron  with  Antl  climbers 

far  siennl    nystem    Faraday 

Car   trimmings    Bronze 

Center   and   side   bearings Brill 

Couplers    .  . .  .Ohio  Brass  Tomllnson    No.    8 
Ctutain   fixtures.  ..  .Curtain  Supply  No.   88 

Curtain     material     Pantasote 

Designation  signs Hunter 

Poor    mechanism Manual    pneumatic 

National    Pneumatic 

Fare   boxes    Johnson   DM-2 

Hand  brake*  < Ackley  Adjustable 

Heater    equipment     Consolidated 

Paint,  varnish  or  enamel   

R.   P.   Johnson   Co. 

Registers International  Single  R-7 

Sash    fixtures    Brill 

Seats    Brill 

Seating    material     Cherry    Slab 

Slack     adjuster     Gould 

Springs     : BrIU 

Htpp  treads    Universal 

Trucks     Archbar 

Ventilators    Brill  Ventilator  openings 

Wheels   26-in.  Rolled  Steel 


Trade  Notes 


develop  its  lines  to  enable  it  to  more 
effectively  serve  its  customers  and  the 
industry.  The  Westinghouse  Company 
will  operate  as  sole  distributors  for  the 
Cutter  Company's  products. 

Ohio  Brass  Company,  Mansfield, 
Ohio,  has  accepted  the  resignation  of 
A.  L.  Wilkinson  as  vice  president  of 
the  company.  Mr.  Wilkinson  came 
with  the  company  in  1894  and  during 
the  twenty-five  years  since  that  date 
served  as  salesman,  general  sales  man- 
ager, secretary  and  vice  president,  hav- 
ing been  elected  to  the  latter  office  in 
February,  1919.  The  resignation  was 
accepted  by  the  directors  only  after 
Mr.  Wilkinson  had  urged  them  to  re- 
lease him.  For  some  time  he  has  felt 
the  need  of  a  complete  rest  for  the 
benefit  of  his  health  and  he  desired 
freedom  from  all  responsibility. 


Franchises 


Los  Angeles  (Cal.)  Railway:  The 
Los  Angeles  has  received  a  franchise 
from  the  Los  Angeles  City  Council  for 
extension  of  a  line  from  Pico  Street 
to  Tenth  Street. 

Los  Angeles  (Cal.)  Railway. — The 
City  Council  of  Los  Angeles  has  passed 
a  franchise  ordinance  authorizing  the 
Los  Angeles  Railway  to  install  an  elec- 
tric line  in  Broadway  between  Tenth 
and  Pico  Streets,  Los  Angeles. 

Santa  Fe,  N.  Mex. — L.  Britt,  repre- 
senting eastern  capitalists,  has  applied 
to  the  Santa  Fe  City  Council  for  a 
franchise  to  lay  car  tracks  and  build 
a  power-plant  in  the  city.  If  the  fran- 
chise is  issued  work  will  be  begrun 
within  the  next  few  months. 


The  Johnaon  Fare  Box  Company, 
Chicago,  has  received  an  order  from  the 
United  Railway  A  Electric  Company, 
Baltimore,  Md.,  for  133  registering  fare 
b<>xe8,  and  from  the  Memphis  Street 
Railway   for    100   additional   boxes. 

Wagner  Electric  Manufacturing  Com- 
pany, St.  Looia,  Mo.,  has  removed  its 
Buffalo  ofRce  to  16  Carlton  street.  Al- 
fred W.  Baldwin,  who  has  been  con- 
nected with  the  company  for  a  number 
of  yeara,  is  in  charge  as  branch  man- 
ager. 

Wheeler  Condenser  &  Engineering 
CMMpany,  Carteret.  N.  J.,  has  re- 
cently designed  a  vertically  split  casing 
of  the  tail  pump  for  vertical  jet  and  rec- 
tangular type  counter-current  conden- 
Mn.  The  feature  permits  quick  re- 
moval or  inspection  of  the  pump  rotor 
or  other  internal  part. 

George  Cutter  Company,  South  Bend, 
Ind.,  announces  the  acquisition  by  the 
Westinghouse  Electric  ft  Manufactur- 
ing Company  of  a  financial  interest 
in  that  company.  The  management 
and  the  commercial  policies  will  re- 
main unchanged,  but  advantage  will 
be  taken  of  the  Westinghouse  engi- 
neering and  other  facilities  to  expand 
the    Cutter    Company's    activities    and 


Power  Houses,  Shops 
and  BuiidinKS 


Pennsylvania  -  Ohio  Electric  Com- 
pany, Youngstown,  Ohio. — The  Penn- 
sylvania-Ohio Electric  Company,  form- 
erly the  Mahoning  &  Shcnango  Rail- 
way &  Light  Company,  will  shortly  be- 
gin the  construction  of  a  new  power 
plant  in  which  the  initial  installation 
will  include  two  30,000-kw.  turbo-gen- 
erator units.  This  plant  will  probably 
be  laid  out  for  an  ultimate  capacity  of 
100,000  kw.,  which  it  is  estimated  will 
be  needed  to  care  for  the  company'x 
business  within  ten  years. 


Track  and  Roadway 


Boaton  (Maaa.)  Bkrated  Railway.— 

The  Boston  Elevated  Railway  will 
equip  its  Washington  Street  tunnel  line 
with  a  system  of  three-position  colored 
light  signals  and  automatic  stops.  Alto- 
gether, 1.14  miles  of  double  track,  com- 
prising thirty-three  blocks,  will  be 
equipped.  The  system  will  be  run  by 
operating  current,  with  the  exception 
of  the  automatic  stops,  which  will  be  of 
the   pneumatic   type. 

Portland    lUilway,    Light    ft    Power 
Company,  Portland,  Ore. — The  Oregon 


Public  Service  Commission  has  refused 
the  application  of  the  city  of  Portland 
for  the  extension  of  a  line  of  the  Port- 
land Railway,  Light  &  Power  Company 
from  the  city  of  St.  Johns  to  the  St, 
Johns  terminal.  The  city's  application 
was  based  upon  an  agreement  with  the 
company  made  in  October,  1919. 

Dallas  (Tex.)  Railway.— The  Dallas 
Railway  has  been  ordered  by  the  Dallas 
City  Commission  to  rebuild  its  tracks 
on  South  Lamar  Street  from  Wood  to 
Alexander  Street. 

Texas  Electric  Railway,  Dallas,  Tex. 

— This  company  has  opened  a  passen- 
ger and  freight  station  at  McKinney, 
Tex. 

Seattle  (Wash.)  Municipal  Street 
Railway. — Mayor  Fitzgerald  of  Seattle 
has  refused  to  approve  an  ordinance 
authorizing  an  extension  of  the  Rav- 
enna Street  line  of  the  Seattle  Munici- 
pal Street  Railway,  because  the  terms 
of  the  ordinance  do  not  conform  to 
the  provisions  of  the  bond  ordinance 
appropriating  funds  for  the  extension. 

Pacific  Electric  Railway,  Los  An- 
geles, Cal. — This  company  will  lay  new 
tracks  on  East  Colorado  Street,  Pasa- 
dena.    Work  will  begin  on  April  1. 

Public  Service  Railway,  Newark,  N. 

J.— The  State  Board  of  Public  Utility 
Commissioners  has  directed  the  Public 
Service  Railway  to  improve  the  condi- 
tion of  the  tracks  and  roadway  in  Main 
Street,  Moorestown,  and  to  resume 
service  of  a  safe,  adequate  and  proper 
nature  by  June  30. 


New  Advertising  Literature 


Sangamo  Electric  (Company,  Spring- 
field, 111.:  Bulletin  45.  Description  of 
the  various  types  of  ampere-hour 
meters  made  by  this  company. 

Electric  Service  Supplies  Company, 
Philadelphia,  Pa.  A  pamphlet  en  gen- 
uine Shelby  seamless  cold-drawn  steel 
trolley  poles. 

Link-Belt  Company.  Chicago,  lU. 
A  pamphlet  on  the  Pratt  ballast 
cleaner  which  screens  all  dirt  out  of 
stone  ballast  between  tracks,  giving 
effective  drainage  that  reduces  rotting 
of  ties. 

Templeton,  Kenly  &  Company,  Ltd.. 
Chicago,  111.  Bulletin  9020,  "Track  Main- 
tenance. A  Problem  and  Its  Solution" 
presenting  recommendations  for  rail- 
way maintenance  with  demonstrated 
economies.  Details  of  construction  of 
No.  101  simplex  track  jacks  with  con- 
siderable data  also  are  given. 

(General  Electric  Company.  Scheaec- 
Udy,  N.  Y.  Bulletin  44470  on  its  GE- 
264  light-weight  railway  motor  the 
hourly  rating  of  which  is  26  hp.  on 
600  volts  with  input  of  37  amp.  De>  ' 
tails  of  construction  are  given  and  il- 
lustrations shown  of  armature,  pressefi 
steel  gear  case,  brush  holders,  exciting 
and  commutating  field  coils  in  addition 
to  data  concerning  weights,  trucks,  etc. 
Characteristic  curves  for  different  con- 
ilitions  of  operation  also  are  included. 
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Do  Your  Emergency  O 
Brakes*  Work  on  a  Hill  • 


The  Peacock  Type  G 


The  Peacock  StafFless 


An  Emergency  Brake  which  suc- 
cessfully works  on  the  level  may 
fail  when  put  to  the  extra  task  of 
stopping  a  car  on  a  hill.  This  failure 
may  result  in  a  serious  accident. 

Peacock  Brakes  never  fail  because 
they  are  designed  to  meet  the  most 
extraordinary  conditions.  Each  in- 
stallation is  carefully  analyzed  by 
brake  engineers  of  long  experience 
before  any  brake  leaves  our  factory. 

This  assures  the  user  the  proper 
brake  for  his  particular  problem. 

Maximum  safety  in  braking  is 
always  the  result  where  Peacock 
Brakes  are  used. 


"The  Brake  Book"  is  yours  on  request. 

National  Brake  Company 

Buffalo,  N.  Y. 
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jTorb,  Bacon  <^  Davia, 

Engtneers. 
115  BROADWAY 

New  Orleans  NEW  YORK  San  Francisco 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers  —  Contractors 

43  Exchanca  Place                                                 New  York 

A 

STONE  &  WEBSTER 

Industrial  Plants  and  BuildliiKn.  Sleam  Power  Stations.  Water 
Power  Developments.  Subotallons.  Oas  Plants,  Tranamisaion 
Ltoas.  Electric  aiid  Steam  Kallroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &  PORTER 

CNGINCER3 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-EUECTBIC  DEVELOPMENTS 

RAILWAY,    light  anJ  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Sails  Strsst 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 
woNcirrcR  polttecmnic  institute 
WORCESTER.   MASSACHUSETTa 


DwiGHT  P.  Robinson  and  Company 

lasorporslsd 

Design  —  Construct  —  Financm  —  Manage 
UTILITIES  INDUSTRLALS 

61    Broadwsy,    Nsw    Verk 
CUaaao  Plttaborth 


C.  E.  SMITH  &  CO. 

CsstiRlst    ElllMMI 

am-n  u»wti  tnutii  lui ,  u  iiih.  ■« 

till  lltiti  IKi  ,  C>i«l|« 

m  lit!  iiMi  Eitimi,  Kiiui  cit? 

tnnsUnU«aa.  Reports.  AiiwalsaU.  Bspart  TiettaMar.  Brldas  sad 
•tract vs]  WjHi.  Ballvar  rrnMwas.  IwiUUuaHua.  Orads  CrasitBC 
BllnlnstlOB,  Fevndatloas,  Hlfkwna  Dodka.  Watar  tapplr.  BIssr 
and  riood  ProtscUeo.  Draiasae  aad  IiallatVia.  Pes       ~  ~ 


Arrliltaotiirs. 


Plaata.  VbtsI 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CQNSTRUCTINQ  ENSINEERS 


VALUATIONS  AND  riNANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


n  WmI  Mwrw  St. 


CHICAGO,  ILL. 


JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


WOODMANSEE  &,  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 

rirst  Natlanal 

BankBMf. 


CHICAGO 

784  ContinsntsI   A.  ComnYsrclsl 
Nstlonsl  Bsnk   BIdg. 


ENGELHARDT  W.  HOLST 
Engineer 

Reporti,  Appraitah,  Reorganitationi 
683  Atlantic  Ave.,  Boston,  Maaa. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmiwion 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and  Reorganization 
Inveatigations 

Fort  Wayne,   Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 
Calualioni  ReporU  lnmjtit»liont 

Dftitni  Construction     Manattmtnl 

•0  BROADWAY.  NEW  YORK 


CLF.VElJkND,  OHIO 
lltualnsUn*  Bids. 


YOUNCSTOWN.  OHIO 
Msbnnlnf  lUnk  nidt. 


The  Most  Successful  Men  in  the  Dectric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 
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'\Manufacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuiLDlNGS 


Salts  Offices 


NEW  YORK.  N.Y.       .      .      30  Church  Street 

Philadalphia,  Pa Widerxer  Building 

^oston,  Mass.      .     .     .      John  Hancock  Building 

Baltimore,  Md.    .     .       Continental  Trust  Building 
PITTSBURGH,  PA.     ...     Frick  Building 

Buffalo,  N.Y..     .     ....  Marine  National  Bank 

Cincinnati,  Ohio       .     .    ' .     Union  Trust  Budding 

Atlanta,  Ga.        Candler  Building 

Cleoeland,  Ohio  .  '.  .  .  Guardian  Building 
Detroit.  Mich.  .  Beecher  Ave:  &  M.  C.  R.  R. 
CHICAGO.  ILL.    .       208  South  La  Salle  Street 


St.  Louis.  Mo.      .      Third  National  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah    .      .  Walker  Bank  Building 
Duluth,  Minn.     .     .  Wolvin  Building 

Minneapolis,  Minn.  .     .  7th  Ave.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Sted  Products  Co..  Pacific  Coast  Dept. 

San  Francisco.  Cal.     ...     .     .       Rialto  Building 

Portland,  Ore.         Selling  Building 

Seattle.  Wash.  4th  Ave.  So..  Cor.  Conn.  St. 


Export  Representative:  United  States  Steel  Products  Co..  30  Church  St..  N.  Y. 
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WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineers — Contractors 
220  Broadway,  New  York  City 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrical  and 

Mechanical  Testing, 

80th  Strvet  and   East  End  Ave.,   New  York,  N.  Y. 


Scofield  Engineering  Co.    SHi'ui:DApH7;?pr 


POWER  STATIONS 
HYDRAULIC  DEVELOPMENTS 


GAS  WORKS 
ELECTRIC  railways 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 

public  utilities 

finance  operation 

supervision  of  constrrction 

43   Cedar  Street,   New    York 


THE  p.  EDW.  WISH   SERVICE 

Suite  1710  DETECTIVES  Suite  1 102 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bldg.,  Boston 


When  writing   the  advertiser  for  Information   or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


J.  L.  JACOBS  &  COMPANY 

Engineera — Statittiant 

I  n vestigations — Reports — Expert    Testimony 

Management,   Organization   and   Cost   Control 

Industrial   Relations   Problems — Statistical    Analyses 

Monadnock  Building,  Chicago 
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Now  Ready 

McGraw  Electric  Railway  Directory 
for  February,  1920 


COMPLETE 


AUTHORITATIVE 


UP-TO-DATE 


This  valuable  reference  book  of  the  elec- 
tric railway  industry  gives  the  following 
important  data  regarding  925  electric 
railways  of  the  United  States,  Canada, 
Mexico  and  West  Indies. 

1.  The  correct  name  and  address  of  every 
electric  railway. 

2.  The  address  of  the  main  office. 

3.  The  names  of  affiliated  or  controlling 
corporations. 

4.  The  main  points  on  the  route. 

5.  The  correct  names  and  business  ad- 
dresses of  the  executives  and  chief 
operating  men. 

6.  The  power  plant  equipment. 

7.  The  location  of  the  power  station. 

8.  The  location  of  the  repair  shops. 

9.  The  parks  reached  and  whether  owned 
or  leased. 

10.  The  mileage  of  the  road. 

11.  The  number  and  kinds  of  cars. 

12.  The  Track  gage. 

13.  Whether  the  company  also  does  a  light* 
ing  and  power  business. 

14.  Whether  a  change  has  been  made  in 
the  company  since  the  last  edition. 


ADDITIONAL  FEATURES 

Statistics  of  the  Industry. 

An  alphabetical  list  of  8000  electric  rail- 
way officials  and  chief  operating  men  in 
the  United  States,  Canada,  Mexico  and 
West  Indies,  with  a  ready  reference  by 
number  to  the  road  with  which  each  man 
is  connected. 

An  alphabetical  index  to  all  companies 
listed,  including  those  also  that  are  either 
operated  by  or  consolidated  with  the  com- 
panies under  which  number  they  are  listed. 

A  list  of  all  electric  railway  associations 
with  the  names  and  business  addresses  of 
the  officers  of  each  society. 

A  list  of  National  and  State  Railroad 
and  Public  Utility  Commissions,  and  the 
personnel  of  each  commission. 

The  data  are  new,  correct,  complete,  de- 
pendable. The  book  is  a  distinct  and  valu- 
able service  to  the  industry. 

The  McGraw  Electric  Railway  Direc- 
tory is  published  semi-annually,  Febru- 
ary and  August;  $7.50  per  year;  $4.00  for 
a  single  copy. 


Order  now.     The  edition  is  limited 

McGRAW-HILL  COMPANY,  INC. 

lOth  Avenue  at  36lh  Street,  New  York 


March  20,  1920 
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Bates^One  -  Piece  Steel  Poles 


BATES  Poles  possess  in  the  highest  degree 
all  the  five  great  requisites  of  modern 
ideal  steel  poles:    Permanency — Relia- 
bility— Strength — Low  Cost  and  Beauty. 

Maintenance  Costs  of  Bates  Steel  Pole  Lines 
Are  Lowest.  The  poles  are  made  of  one  piece 
of  steel.  All  exterior  surfaces  are  easily 
painted  with  least  paint  and  labor.  With  only 
occasional  painting  they  will  last  forever. 
Bates  Steel  Poles  have  no  joints,  rivets  or  bolts. 

Trolley  Poles 

Bates  Steel  Poles  are  100%  stronger,  will  last  100% 
longer,  have  a  much  broader  range  of  adaptability 
and  are  much  more  artistic  than  tubular  poles. 
Tubular  poles  cost  50%  more  than  Bates  Poles. 

Bates  Steel  Poles  can  be  installed  for  trolley  serv- 
ice at  a  saving  in  cost  of  over  $2000.00  per  mile  as 
compared  with  tubular  poles.    Let  us  verify  this. 

Transmission  Poles 

You  can  actually  secure  a  permanent,  most  modern, 
ever  lasting,  highly  artistic  steel  pole  line  for  cross 
country  electric  power  transmission  at  a  lower  cost 
per  mile  than  a  substitute  power  line  constructed 
with  unreliable,  short  lived  and  ungainly  wood  poles. 
Why  not  secure  the  very  best  construction  at  the 
very  lowest  cost  by  co-operating  with  our  engineers? 

The  Bates  Steel  Pole  Treatise  gives  the  strengths  of 
the  various  steel  poles  and  wire  loads  for  various 
conditions  of  loading.  You  will  find  it  is  a  valuable 
contribution  to  your  engineering  library. 

Write  today  for  your  copy. 

Bates  Expanded  Steel  Truss  Co. 

Chicago,  111.,  U.  S.  A. 


Dps  Moines  City  Ry..  Des  Moines.  Iowa — over  2100  poles 
in  use  in  Des  Moines. 


Bates  One  -  Piece  Steel  Poles 
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Announcement 

Our  Wire  Mill  completed,  we  now  cast,  roll 
and  draw  Aristos  COPPERWELD  Copper 
Clad  Steel  Wire  under  one  roof  and  under 
our  own  supervision. 

Every  Coil  is  Inspected 
and  Guaranteed 

Aristos  COPPERWELD  is  especially  de- 
signed and  adapted  for  Railway  Signal  Work 
and  many  other  railroad  uses.  We  carry  a 
stock  of  bare,  weatherproof,  strand,  twisted 
pair,  bond  wires,  tie  wires,  ground  rods  and 
nails  in  our  Mill  and  Chicago  Warehouse. 

Made  and  sold  exclusively  by 

COPPER  CLAD  STEEL  COMPANY 

Mill  and  Main  Office,  RANKIN,  PENNA., 

New  York  Sales  Office'. 
Room  530—30  CHURCH  STREET 

tVestern  Sales  Rtprrsentaiive : 
STEEL  SALES  CORPORATION,  CHICAGO.  ILLINOIS 

Export  Sales  Office: 
Room  530—30  CHURCH  STREET.  NEW  YORK 
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SafetyCars 
DIPECTtothetrade 

Tne  Qua  lily  onops  are  now  sol  ling 
Safety  Csrs  d irect  to  th©  trade  having 
established  a  Safety  Car  Sales 
Organization  for  that  purpose. 

Send  us  your  inquiries  when  in 
the  market.      Let  our  Safety  Car 
Engineers  help  you  solve  your 
trafT7c  problems. 


StLouis  Car  Company 

St.Louis^  Mo. 
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Lincolnusodto 
tpllthpstor^of 


the  man  who  refused  to  mend 
a  hole  in  the  roof  of  his  house. 
When  it  rained  he  couldn't 
and  when  the  sun  shone  he 
didn't  need  to.  And  he  won- 
dered why  people  called  him 
a  failure. 

A  big  company  we  know 
refused  to  advertise  when 
business  was  bad — and  when 
business  picked  up  said  there 
was  no  need  to  advertise. 

Some  day  that  company  will 
be  wondering  why  they  failed 
to  keep  pace  with   their  com-   ^ 
petitors. 

The  point  is — 

KoppAdvortising  inthp 


I*!  SEARCHLIGHT  SECTION  -' 
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E.  R.  J. 
July  12,  1919 


Nachod  Signals— a  big  factor 

in  the  success  of  the  Safety  Car  at  Ft.  Wayne 

Fort  Wayne,  Indiana,  was  one  of  the  pioneer  cities  in  equipping  its  lines  with  the  Safety 
Car.  At  the  present  time  they  have  eighty-five  cars  operating  on  the  "Safety"  principle. 


From  Actual  Experience 

Sara  W.  Greenland,  General  Manager,  Fort  Wayne  and  North- 
ern Indiana  Traction  Co.,  of  Fort  Wayne,  lad.,  specifies  in  the 
Electric  Railicay  Journal  above  rules  for  remunerative  opera- 
tion of  the  Safety  Car. 

Fort  Wayne  is  following  these  rules.  In  carrying  out  the 
fifth  rule  they  have  equipped  their  lines  vfith  the  best  auto- 
matic signals  which  naturally  are  Nachod. 


Nachod  Spells  Safety 

They  arc  simple,  containing  only  ihree  parts:  the  signal  aspect 
consisting  of  lights  and  color  disks  combined  for  night  and 
day  indication;  the  intermediate  mechanism  or  relay,  which 
converts  the  transient  current  impulses  caused  by  the  passage 
of  the  car  under  the  contactor  into  the  signal  indications;  the 
controlling  device  or  the  trolley  contactor  in  the  overhead. 
Nothing  to  get  out  of  order.     They   are   positive   and   secure. 


Safeguard  your  Safety  Car*  with  Nachod  Signal* 

NACHOD  SIGNAL  CO.,  Inc. 

Louisville,  Kentucky 
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—the  Plant  thats  hack  of 

ANACONDA  ''%'!&' 


DOWN  from  the  mountains  come  great  freight  trains  carrying 
thousands  of  tons  of  ore  from  the  Anaconda  copper  mines. 
Daily,  these  immense  shipments  of  ore  are  delivered  to  the 
company's  smelters  to  be  refined  and  cast,  ready  for  conversion  by 
the  rolling  mills  into  wire  and  strand  for  the  markets  of  the  vforld. 

Every  step  of  the  manufacture  of  Anaconda  wire,  from  the  time 
tlie  ore  is  taken  from  the  mine  until  the  finished  product  leaves  the 
shipping  rooms,  is  carried  out  in  the  immense  Anaconda  plant  under 
Anaconda  supervision. 

The  rolling  of  the  copper  into  rods,  the  drawing  of  the  rods  into 
wire,  the  annealing,  the  stranding,  the  reeling — all  are  done  according 
to  rigid,  self  imposed  specifications. 

Think  what  this  great  plant  means  to  users  of  copper  wire.  It 
means,  first,  a  product  of  the  highest  quality;  supervision  during  man- 
ufacture insures  that.  It  means  reduced  costs  because  manufacture 
af  the  source  of  the  raw  materia!  supply  eliminates  expensive  freight 
shipments  to  and  from  the  rolling  mills  in  the  east.  And,  finally, 
It  means  the  prompt  delivery  of  all  orders.  Large  daily  capacity 
and  immense  stocks  of  standard  sizes  eliminate  the  possibility  of 
delay  in  shipment. 


UiNACoNDA    Copper  Minii^g    Co 

Rolling  Mills     Great  Falls,  Mont. 


Whatever  your  require- 
ments may  be,  the:  Ana- 
conda Mills  are  prepared 
to  supply  them.  When- 
ever you  think  of  copper 
wire  and  cable  think  of 
"Anaconda." 
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Overhead  Line  Material  and 


The  DREW 

Catenary  Trolley  Hanger 

The  Drew  Trolley  Hanger  is  a  lingle  unit  aMerobly, 
from  slock  room  to  installation.  By  slightly  loosen- 
inK  the  J/^-in.  bolt,  the  jans  spread  apart,  releasing 
one  end  of  the  strap  which  is  then  slipped  over  the 
messenger  wire.  The  jaws  are  then  re-clamped  on 
to  the  trolley.  There  is  at  no  time  any  loose  or  Sep- 
arable parts  to  be  lost  or  dropped  off  the  tower. 

The  strap  is  unusually  resilient  owing  to  the  flat 
cro«s-section  with  rounded  corners.  It  has  more  con- 
tact with  the  messenger— consequently  less  wear. 
When  in  a  free  position  the  ends  of  the  loop  are 
spread  apart  sufficiently  to  pass  over  the  messenger, 
therefore  not  requiring  any  manual  pressure.  The 
ends  of  the  strap  are  locked  inside  of  the  Clamping 
Ear.  They  cannot  become  loose  or  get  away..  As 
long  as  the  Vi-io-  carriage  bolt  remains  tight  enough 
to  hold  the  trolley  wire,  the  bolt  will  stay  in  place. 
The  bolt  is  located  far  enough  away  from  the  trolley 
to  make  this  type  of  hanger  suitable  for  both  panta- 
graph   and   trolley   wheel   operation. 

The  Drew  Trolley  Hanger  is  but  one  unit  of  our 
full  new  line  of  catenary  equipment  now  ready  for 
distribution.  Write  today  for  comprebensivc  blue- 
print catalog  and  samples. 

The  Drew  Electric  and  Mfg.  Co. 

Cleveland,  Ohio 
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Electric  Railway  Specialties 


ri*^ 


Drew 

Samson 

Splicer 


These  splicers  are  cast  of  a  special  bronze  and  are  non- 
arcing.  They  have  repeatedly  outworn  the  wire  in  which 
they  were  installed  under  the  most  severe  operating  con- 
ditions. 


Drew 

Clinch 

Ears 


Ma(le  of  bronze — cast  in  one  piece  with  a  deep,  Accurately 
gauged  groove.  The  concave  sides  of  the  boss  give  a  smooth 
wheel   movement  on   either   straight  line  or  curve. 


Drew 
Frog 


This  frog  is  especially  designed  for  interurban  and  high 
speed  roads.  It  can  he  furnished  in  either  bronze  or  mal- 
leable iron  and  is  guaranteed  to  withstand  the  strain  and 
stresses  of  the  most   severe  service. 


72 


^\wm\\\\\\\\\.mwx\\\\\\\\\\V; 


Electric    Railway    Journal 


March  20,  1920 


^\v 


fiissa 


I 


ftww""'':;vv\\\\\\w^«w.A\' 


MH 


w^ 


MP 


,^^^: 


■^e 


dAi 


Up  New  England  Way 

A  FEW  reara  m«o  a  promlnpnt   ODoratlnr  rampanr  In   New   Knc- 
iTiiil  hM]  oecMion  to  wlK-t  Inmilaloni  tor  Iti  38.200  Toll  Uiw*. 
rhp  pholo*  wu  nnl  haatllr  miulf.  »lnrc  the  faTomI  dmim  mnat 
iwrrorm    iin    PxoPDtional    fiinrtlnn.      Thi"   InnuUton   were   to   be   tn- 
»ian«l  on   hiiMi  ninnlnr  Ihrnuirh  a  tn-iitnrjr  nolrd  for  the  aeTOTitr 
and  iircvnlrnif  of  rlpctrirnl   iitorm«. 

"'"   ""■"'   »»»Btl»in  of  llrhlninr  came  on  July  4.   1918.     A  teirlHo 

T   ■.*'"'  "*f  throu»hou«  the  entire  ralley.    Hhlepbone  and  tela- 

"       '  ""t.?.       i"^"^*';^  mowed  down:   houiea  and  bama  were 

,    ..?*«'.■.  '"ilJ  "'  "'htnlnr  plajred  'round  about  aa  balMa  oo  Uia 

.itlf-nplil.     The  powpT  llnra  did  not  rnvape.     Craaa-anna  ware  torn 

r".'"?^'!?'   '*?''*  "Phntered.    bra<<e«    were   manvlad.    tica  charred 

;,  fool  bcdn  literallr  dliappcared.  but  the  "aerrlce"  waa  nnl 
r.,t«i.  Thp  Innulatora  had  atood  the  tent,  not  one  havlnc  beon 
I    nor  pvi*n  damaccO. 

"H  ?^*^  .,*"'">  another  tml<-al  New  Bndand  atorm  aaMlled  a 
nrtahborinr  line  of  the  aame  aratem.  Like  Inralatora  were  aaed  on 
Ihia  branrh  alao.  For  four  hoora  on  that  dar  crrerrthlnr  within  a 
flTP  mile  radlu*  waa  In  cotMtaot  dancer.  The  property  loaa  wa« 
•iiiiiillinr    the  deatmrtlon  araa  graMar  than  before.     In  aoma  oaari 

iihtninc  had  a<-luall7  ahatlared  tba  potaa.  PUttInc  them  off  al  the 
>M<p  luid  In  othera  oroMarma  were  lorn  looaa  and  tba  pole  top* 
-: 'inurrd  Into  bita     But  a«aln  the  mult  waa  lb*  aaaaa.   ■arrle*  had 

' '  n  iinlntrrruplPd  for  ihr  innulatora  had  raoM  thnniah  unaesthed. 
And  ihal  !•  onir  one  of  the  many  rp|>orU  whirh  Indleala  Iha  abao- 
lula  dKMadabllllir  of  Pin  Type  Inaulator  No.  SOftS.  on*  of  tba 

"Thomas  Quality"  tin*. 

Writ*  f»r  (mHhwr  Jttmtit  ml  |M«   remarkaMy  ,tmr4y  d—tgn. 

THE  R.  THOMAS  &  SONS  CO. 


v\A^ 


rio 


•  Tork 


Eaat  LWarpool,  Ohio.  U.  S.  A. 
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DOSSERT  CONNECTORS 

Save  Cost  of  Disconnecting 
Knife  Switches 


WEATHERPROOF   CABLES  USED   FOR 
LOW-TENSION  BUSES 

Leads   Joined    to  Them   by   Connectors   Which 

Permit  Changing  Circuits  without  Use 

of  Disconnecting  Switches 

By  the  use  of  weatherproof  cables  and  Dessert  con- 
nectors installed  in  the  manner  pictured  one  company 
has  been  able  to  reduce  considerably  the  cost  of  its 
low-tension  buses.  Disconnecting  knife  twitches  are 
not  needed  as  a  transformer  can  be  cleared  from  its 
low  tension  bus  or  connected  to  another  with  little 
effort  in  case  of  accident.  The  low-tension  buses, 
which  are  five  in  number,  are  hung  directly  over  the 
transformers  by  means  of  pipes  attached  to  the  ceiling 
and  by  porcelain  clamps.  Only  a  small  amount  of 
copper  is  needed  for  the  leads  from  the  buses  to  the 
transformers. 


Dos8ert  Cable  Tap 


LOW-TENSION  B0SES  ARE   FLEXIBLE  AND  ARE  HUNG 
DIRECTLY  OVER  TRANSFORMERS 


DOSSERT  &  COMPANY 

.  B.  LOGAN,  President  242  West  4l8t  Street,  New  York     | 


Electric    Railway    Joubnal 


March  20,  1920 


IT  S  SAFE ! 
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BVER- Creep 
The  Best 
Insurance 
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Ask  Your  (Jobber 


Nbver  Cdbbp 

► 

JDepl.£JR.dCerjtn3/ik> 
^  7^o.  USA 
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In  one  of  these  four  men,  perhaps,  you  wi//  find  a  man 

ivhose  position  and  income  viere  much  the  same  as  yours 

What  happens  to  the  incomes  of  men? 

FOUR     average     business     men,  300%;    and     every     one    of     them  in  the  General   Electric  Co.,  402;   and 

typical   of    thousands   of   others  states     in     his     own     handwriting  '"  °"  .'*°^"  «''?  ""  "^  ^^'  '''^S"'  =°"- 

who    enrol    for    the    Modern    Busi-  that    the   Alexander    Hamilton    In-  """'  '"  America, 

ness    Course    and    Service    of    the  stitute   has   been   one   of    the   most  ^^^  kind  of  men  enrolled 

Alexander      Hamilton      Institute—  important,   if   not   the   most   impor-  \/f  EN  who  have  reached  the  heights 

what    happens   to   the   incomes   and  ^.^^^   factors  in  his  success.  °f    executive     responsibilities    in 

the    business   positions   of    such    men  •      <    '          ■                             •  technical  industries  are  among  those  en- 

when  they  add  an  all-round   busi-  "Would  you  advise  other  ambi-  selvL  ^"    ""    '"""""    ^"""^    '"^ 

ness     training     to     their     practical  tiou<t  men  to  enrol?"  c-    ,                ■■■  r-    .,      •     r.     -j 

.      •                   ^-5                *^  itaui  men  lu  enroll  S^^l,  ^^^  ^^  p^,  p    Hams,  President 

busmess  experience?  3„j  General  Manager  of  the  Bethlehem 
.  tUe  answer  to  that  question  W/^  "*''*''  *'"^''  ""^  °  '''^™  '°  ^"'  Motors  Corporation;  Stephen  B.  Mam- 
need  not  be  left  to  truess-work  /  \  ^""  'h^t  question  m  complete  bert,  Vice-President  Thomas  A.  Edisoa 
necQ  "ot  DC  lert  to  guess  wo rK  frankness.  Industries;  I.  C.  L.  Fish,  Professor  of 
Ihe  Institute  has  the  record  of  "By  all  means,"  the  Vice-President  an-  Railway  Engineering,  Stanford  Univer- 
the    progress    of    these    four    men —  swered,    "because    the    knowledge    one  sity;    John    G.    Wood,    President    Mid- 

and    several    hundred    like    them obtains  is  practical  and  not  theoretical.  west    Engine    Company:    T.    H.    Bailey 

in  their  own   handwriting.  Especially  does  this   apply  to  men  who  Whipple  Publicity  Department  Westing- 

have  not  had  long  years  of  schooling  in  house    Electric   &    Manufacturing   Com- 

youth."  pany,      and     scores     of     others     gladly 

7  hese  are  the  facts  "Would   advise  to  enrol   at  once,"  the  testify   as  to   the  value   of  the   Institute 

A»,          .                   ,  .  General   Manager   answered.     "It   is   a  ^"^  service. 

■  ""^JtTnnn"           Ttt  ?■''""  ''"'  ^f^  '"  understanding  and  solving  "Forging  Ahead  in  Business" 

.    ing  ^j,UUU  a  year  at  the  time  everyday  problems." 

of  his  enrolment  with  the  Institute;  "Yes"    said    the    Department    Head  UOR  your  convenience  all  the  facts  you' 

today   he   is   Vice-President   and   his  "because,   other  things  being  equal,   ad-  "?"'  ^'f  published  in  a  116-page  book 

salarv  is  «7  200  vancement  depends  upon  a  broad  knowl-  'f  "<^^,  '>>'  '^«    "'"'"te  entitled     Forging 

salary  is  ^/,^0U.  ^^  ^^^.^P^^  ^^J  ^^^  ^  ^^^  Ahead   .n  Business."     It  tells  just  what 

A   purchasing   agent   was   earning  of  business   principles."  '}'^  Modern  Business  Course  and  Serv- 

$4,000;  today  he  is  General   Man-  "Ves  "  said   the  Sales  Manager,  "be-  Th';;  tne"fo7m:n' who^^'^oJem; 

ager,  and  his  salary  is  $12,000.  cause    I    feel    that    the    time    I    invested  were   like  your  own. 

A1XT    ^            n/T               I       •  in   the   Course   was  the   best   investment  tj:ii  •     .u                           -i   •.         j 

Western     Managers     income  j   ^^^^  made"  coupon,  mail  it,  and  your 

when    he    enrolled    was    $4,160    a  '  wi'lf  coL  "''""'^'"^  ^^"^  '"  ^"''""'" 

year;  and     this     year,     as     Sales  lOjOOO  are  technical  men 

Manager,  he  will  earn  $20,000.  •^lT-^■o,^  ,.0     t    u                  „  ..  Alexander  Hamilton  Institute 

f      '        •  X.iE.'aRLY    10%   of   the   men    enrolled  .01   a  •      m         xt       ■.-     ,   ^• 

A  chief  clerk  was  earning  $2,500  -l-^    for  the  Institute  Course   and  Serv-  ^^^  ■^^""  P'^"'  "^^^  ^°'^  ^ity 

when    he    decided    to    shorten    his  '"   ^^^   technical    men    who   sought   to  -------------------- 

..«oJ     »„    ^.. »_-    U       ..u       T      ..V    ..  >  advance     themselves     bv     learning     the  Send  me  without  obligation.   "Porgr- 

road    to    success    by    the    Institutes  fundamentals   of   industry.  .n.  Ahead  in  Bu«in.„." 

neip;    today    he    is    a    department  ~.                              ,      ,  jj._, 

L      1     ■               .           ^^11            ,  Thev      are      scattered      thru      every         •"«'>• - 

head    in    an    important    bank,    and  fieUi  of  industrv.    In  the  Standard  Oil  '""' "" 

his   income    is   $7,000.  Company   are   801    men;    in   the    United                           

The  combined  earning  power  of  ??^'."   ^'"'    ^Corporation.   545 ;    in   the        ^^'"1^  

■                    ,        .                ,                 ,  National  Cash  Register  Co.,  196;  in  the  „    . 

these  men   has  increased   more   thap  Winchester    Repeating    Arms   Co.,    167;  POTirson' 
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Whal  are  we  ^oing  \o  do 
aboul  the  electric  rail\va\js  ? 

THERE'S  one  habit  that  is  common  to  all 
McGraw-Hill  publications — and  the  men  who 
make  them  go.  They  make  it  their  business 
to  know  the  needs  of  their  respective  industries, 
and  having  learned  those  needs,  they  get  out  and 
hustle  to  satisfy  them. 

Electric  Railway  Journal,  for  example,  has  consis- 
tently championed  the  just  demands  of  the  field  it 
serves.  It  has  uplicld  the  electric  railway  as  an 
indispensable  factor  in  our  transportation  system. 
It  has  foreseen  the  shrinking  of  the  five-cent  piece 
and  advocated  every  fare  increase  which  has  been 
shown  to  be  square. 

It!  Icaderthip  in  electric  railwajr  thoufiht,  which  ii  frankly 
acknowledged,   hai   been   maintained   regardlcit  of  coit. 

Standing  aquarely  for  all  that  ii  permanently  conilructive  in 


ThellMcGrawM 
Publications 


CmUm 

tmttitm  HaMnKi 
■iMinMlWacM 
KlHtrlnl  M«rliw<U>lD( 
JmtmI  •#  Rkrttkllr 
Hmtiu  Kallw  Jonal 


McCraw-Hiil  Co..  Inc. 

TttA  Ammmt  ml  M<A  Sir— I 

CtmmlmX  a  M<ulhHii«l  KnclKMrlat 
■liw  a  MlaiiW  Jwnal 


iti  indu»trv,  the  Electric  Railway  Journal  hai  earned  the 
approval  of  it>  field,  which  it  indicated  by  the  fact  that  it  it 
read  by  the  executivit  who  control  98  ptr  ctnt  of  all  cart  and 
99  ptr  cent  of  all  ezitting  mileage  in  thii  country — by  actual 
count. 

The  electric  railwayt  mutt  go  forward.  Their  development 
it  a  part  of  the  development  of  the  nation.  In  order  to  pro- 
greit  the  electric  railwayt  mutt  have  tympathy  and  aupport — 
and  the  »ort  of  tympathetic  lupport  they  ne«d  moat  will  come 
from  reprctentative  engineert. 

We  urge  each  of  the  lf.8,000  engineer!  who  have  a  common 
bond  in  the  eleven  McCiraw-Hill  publication*!  'o  contider  the 
real  interettt  of  the  railwayt  in  hit  neiKhborh<u>d,  and  to  bring 
hit  influence  to  bear  on  the  proper  tolution  of  their  problcmt. 
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The  advertisement 

on  the  opposite  page 

is  appearing  in  the  current  issues 
of  the  eleven  McGraw-Hill  publi- 
cations, which  have  a  total  circu- 
lation of  168,000  engineers  and 
industrial  executives. 

Figure  for  yourself  the  effect  of 
168,000  influential  men  urging 
justice  for  the  electric  railways. 

Electric  Railway  Journal. 
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Save  your  rails  by  reducing  corrugation! 

ABBOTT  RAIL-JOINT  PLATES 

afford  a  much  needed  protection 


You  have  heard  the  expression — "The  life  of  the  joint 
is  the  h'fe  of  the  rail,"  and  you  know  that  nowadays  you 
must  make  that  h'fe  long. 

The  cost  of  rails  today  in  comparison  with  preceding 
years  is  well  brought  out  in  J.  A.  Emery's  data  before 
the  Federal  Electric  Railways  Commission.  Between 
1902  and  1915,  the  base  price  of  girder  rail,  per  gross 
ton  at  the  mill,  was  $36.00;  in  1916  it  was  $42.00;  in 


Inslallalion  of  Abbott  Piatt  vilth  hook 
lug-  Joint  held  by  common  ipikti  and 
plate   by  ttrnii  tpikts. 


1917,  $60.00;  in  1918.  $90.00  and  in  1919  post-war 
conditions  have  permitted  bringing  down  the  price  of 
girder  rail  only  to  the  level  of   1917. 

Further,  any  considerable  reduction  in  price  is  hardly  to 
be  looked  for,  when  British  municipal  tramways  are 
compelled  to  buy  in  America  because  our  prices,  high  as 
they  necessarily  appear,  nevertheless  are  below  those  of 
British  makers. 

The  actual  increase  in  the  cost  of  girder  rail  is,  of  course,  greater  than 
the  increases  in  cost  per  ton  because  the  weight  per  yard  has  gone  up  with 
the  years,  aside  from  the  cost  of  heavier  foundations  and  higher  prices 
for  track  fittings.     But 

Heavier  Rail  Sections  and  Firmer  Foundations  Have  Not 
Prevented  the  Shortening  of  Rail  Life  From  Corrugation 

Although  no  one  cause  is  wholly  responsible  for  rail  corrugation,  it  is 
certainly  promoted  by  any  break  in  continuity  or  smoothness  of  runninj:. 
whether  this  be  due  to  hard  spots  in  the  head  of  the  rail  or  to  ridges 
at  battered  rail  ends.  Every  bump  is  a  starting  point  for  the  series  of  hill- 
ocks and  valleys  that  under  the  general  name  of  corrugation  are  liable  to 
produce  rapid  destruction  of  track  and  foundation,  let  alone  the  dis- 
comfort to  passengers,  the  noise  to  neighbors  and  the  deterioration  of  roll- 
ing stock. 

To  approach  the  ideal  of  having  your  rails  wear  out  instead  of  bein>; 
ground  out  in  one  fourth  the  time,  you  must  begin  with  bumpless  track : 
and  a  bumpless  track  must  begin  at  the  joints. 

Abbott  Rail-Joint  Plates  Minimize  Corrugation 
By   Assuring   Stronger,    Smoother   Rail    Joints 

The  reinforcement  given  to  ordinary  angle  or  bar  joints  through  the  ad 

dition  of  the  Abbott  Plate  i 
so  great  that  rail  deflection  or 
distortiort  under  load  is  imme- 
diately corrected  :  the  stretch- 
ing of  bolts  and  the  loosen- 
ing of  nuts  is  minimized 
by  relief  from  excessive 
strains;  the  joints  are  pre- 
vented from  creeping  off  ttu 
ties;  and  the  ties  thcmsclvc 
are  protected  by  wide  flat 
end  bearings  which  serve  as 
tie  plates. 


SUpJanJ  pattrrn  Abbott  Rail-Joint  Plaits  initalltd  v-ith  iO-lb.  raih  and  24-fif.  anfit  ban. 
htadt  to  fit  nny  Itnfth  tplirti  from  22-in.  tn  JO-ta.  and  any  vieifht  of  rail  from  iO-lb.  to 
IWhU.  ptr  yard. 


^/pUTRAIlJOIKTPIAJf 


'MMJUnABRDCr' 
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An  installation  of  the  Abbott  Joint  Plates  •with  hook  lugs,  sho<uAng  ho<w  the  hook  lugs  engage 
the  gauge  side  of  rail  {beloiv).  Note  absence  of  contact  betiveen  the  four  plate-holding  spikes 
and  the  angle  bars.  The  rail  is  of  lOO-lb.  section,  with  24-inch  joint  and  the  plate  has  about 
90  square  inches  of  fiat  bearing  on  each  joint  tie. 


In  fact,  this  plate,  which  is  a  deck  girder  bridge  in  minia- 
ture with  the  two  joint  ties  acting  as  piers,  gives  to  every 
joint  a  degree  of  strength  that  will  long  postpone  the 
loosening  of  the  joint  structure  even  if  corrugation  should 
arise  from  some  other  cause  such  as  car  trucks  out  of 
square. 


Send  for  our  book  on  "Improved  Track  Appliances" 
which  not  only  describes  the  Abbott  Rail-Joint  Plate  in 
all  its  forms  but  also  other  Lackawanna  specialties  of 
interest  to  every  way  engineer  and  electric  railway  man- 
ager. ' 


Other  Lackawanna  Aids  to  Better  Track 


he  Lackawanna  Safety-Head  Angle  Bar 


overcomes  liability  to  wear  and  fracture 
by  preventing'  cutting'  of  the  bnr  at  the 
too  from  back  action  or  upward  thrust 
of  the  rail  ends.  This  is  accomplished  by 
a  alig^ht  depression  in  the  head  of  the 
angle  bar  for  a  short  space  at  the  center 
where  the  rail  ends  meet. 


["he  Lackawanna  Hook-Shoulder  Tie  Plate 

is  simple,  strong,  durable,  convenient  for  in- 
stallation, and  by  holding  the  rail  with  great 
security  prevents  undue  wear  and  destruction 
of  material,  saves  repair  costs  and  reduces 
maintenance  labor. 

Two  ribs  on  top  form  a  channel  in  which 
the  rail  base  rests.  One  of  the  ribs  is  plain 
and  the  other  hooked  to  make   a  holder.      One 

.  —       or  two  plain   spikes  on  the  plain  rib  complete 

Dond  between  plate  and  both  rail  flanges.  The  plat«  is  fastened  to 
tie  by  independent  plain  or  screw  spikes.  The  rail  may  be  removed 
tout  disturbinc  the  plaie. 


The  Lackawanna  Deseaming  Process 

to  which  all  our  rails  are  subjected,  leaves  the  rail  head  and  baao  frM 
from  the  cracks  and  weak,  streaky,  laminated,  partially  decarburizad 
metal  thac  under  the  ordinary  manufacturing  processes  is  an  Inhermt 
cause  of  undue  surface  wear  and  rail  fractures. 


Lackawanna  Track  Bolts  and  Spikes 

CT^ "m4^ 


I- 


Our  track  bolta  and  splkm  of  all  standard 
sizes  for  liffht  or  heavy  rails  enjoy  an  envlabl* 
reputation  for  careful,  accurate  workmanship 
and  finish. 


Write    for    our    booklet*,    "Lackawanna    Deaeamed    RtdU," 

"Lackawanna  Improved  Track  Appliance;"  and 

"Lackawanna  Track  Bolt*  and  Spike*." 


lackauionno  Steel  Cmpany 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 


Atlanta         Boston  Buffalo  Chicago         Cincinnati  Cleveland  Detroit         New     York         Philadelphia         St.     Louis 

Sole  Exporter  of  Our  Commercial  Products:    Consolidated  Steel  Corporation.    185   Broadway.   New  Tork. 


San     Francisco 
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H.  C.  B.  Switch 


SWITCHES 
MATES !  .1 
FROGS    " 
CROSSINGS 


Solid 

Manganese 

Steel 

and 

Manganese 

Steel 

Insert 


.i'^l 


Converter  and  Electric  Steel  Castings 
Hammer  and  Press  Forgings      Seamless  Steel  Gas  Cylinders 

WM.  WHARTON,  JR.  &  CO.,  INC. 

EASTON,  PENNA. 

"Originators  of  Manganese  Steel  Track   Work" 

SALES  OFFICES: 
BoBton,  Mat:  Philadelphia.  Pa. 

Chicago.  III.  Pitttburgh.  Pa. 

Denver,  Colo.  San  FranciMCo.  Cat. 

New   York  City  Scranton,  Pa. 


i<^^ 


^ 


i'^-] 


«> 

-v;^^ 


I/- 
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"GIANT  HEEL"  Switch 

The  illustration  below  gives  a  comprehensive  view  of  our 
large  Layout  Yard,  where  Special  Track  Work  is  assem- 
bled and  carefully  fitted  together,  to  avoid  any  possibility 
of  trouble  during  installation.  No  piece  of  work  leaves 
our  plant  without  such  careful  fitting. 

Our  extensive,  modern  plant,  illustrated  on  the  preceding 
page,  is  equipped  to  fabricate  track  work  of  all  construc- 
tions. Solid  Manganese  Steel,  Manganese  Steel  Insert, 
Plain  Bolted  and  Manganese  Steel  "T"  Rail,  etc.,  which' 
coupled  with  our  long  experience,  places  us  in  a  position 
to  supply  your  needs  efficiently. 

Subsidiary  of  Taylor- Wharton  Iron  &  Steel  Co. 

High  Bridge,  N.  J. 

Other  Plants: 

TAYLOR-WHARTON  IRON  &  STEEL  CO.,  High  Bridge,  N.  J. 

PHILADELPHIA  ROLL  &  MACHINE  CO.,  Philadelphia 

TIOGA  STEEL  &  IRON  CO.,  Philadelphia 
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MAINTENANCE 

Maintain   Your  Service 
Provide  Against  Interruptions  to  Your  Power 


Sectionalize  Your  Lines — 

Use  Type  "B"  Air  Brake  Switches 

Provide  Lightning  Protection  for  Your  Power  Circuits — 

Use  "WB,"    "WBR"   Lightning 

Arresters 

Provide  Lightning  Protection  for  Your  Trolley  Feeders — 

Use  New  Form   4  Type   "S"  for 
600-Volts  D.C. 

Have  a  Stand-by  for  Your  Converter  Equipment — 

Use  Portable  Sub-stations 

Bulletins  on  Request 


RAILWAY  &  INDUSTRIAL  ENGINEERING  COMPANY 

Main  Office  and  Works:  Greensburg,  Pa. 

NEW  YORK  PITTSBURGH  CHICAGO 

2  Rector  Str««t  PsopU*  Bank  BIdg.  602  Monadnock  BIdg. 
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C  R  @»W,I^ 


Showing 

Installation  of  4/0 

Solid  Crown 

Rail  Bond 

Applied  Around 

the  Joint 


i 


_J:Mude  by 

American  Steel  &  Wire  Compan 

Chicaiio  New  York  Cleveland  Pitlsburifc^^ 

United  States  Steel  Products  Companf^ 

]lhj<Lpast  Dept.i     San  Francisco.  Los  Angeles.  Seattle.  Portland    -• 
'''  Export  Department:     30  Church  St..  New  York  *"-  . 


Denver 
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CKe  RESILIENT  RAILWAY  TIE 

Builds  Track  with  no  come  Back  -^ 


1  O  Avoid  Both  Noise  and  Destruc- 
tion You  Must  Attain, 

Jiesilioncy 

It  is  a  well-known  fact  in  accoustics 
that  diversity  of  materials  breaks  up 
the  transmission  of  sound  waves  and 
so  diminishes  noise.  That  is  one  rea- 
son why  the  blend  of  steel,  concrete, 
wood  and  asphalt  used  in  the  Dayton ^ 
Mechanical  Tie  helps  to  give  a  quiet 
track. 


THE     DAYTON     M  K  C  H  A  N  I  C  A  L     TIK     CO.,    704     C  O  M  M  F  R  C  I  A  I-     BLIXJ.      IJAYT0N,»JHI 
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CKe  RESILIENT  RAILWAY  TIE 

i 


Builds  Track  with  no  come  Back  "H" 


If  the  elimination  of  noise  is  not  a 
sufficiently  good  reason,  consider  that 
this  very  noise  is  evidence  that  de- 
structive forces  are  at  work.  A  noise- 
less impact  means  an  impact  whose 
destructive  powers  have  been  ab- 
sorbed exactly  as  its  audible  manifes- 
tation has  been  absorbed.  In  brief: 
A  noiseless  track  is  a  long-lived  track, 
because  the  materials  of  which  it  is 
composed  possess  the  necessary 

Jiesiliency 

•HE     DAYTON     M  K  CH  A  N  I  C  A  L     TIE     CO.,    704     COMMERCIAL     BLDG.     DAYTON,     OHIO 
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A  4  Folc 


Apex  Rail  Joints 

Conductivity  38%  greater 
than  unbroken  rail. 

Maximum  deflection  under 
maximum  wheel  (Robert 
W.  Hunt  &  Co.  test.)  only 
.018  inch. 

These  figures  are  backed  up 
by  satisfactory  installations 
on  more  than  100  electric 
railways. 

No  Boh*— No  Bonda — 
No  Maintenance 

Indianapolis 
Electric  Welder 

Maximum  amount  of  weld- 
ing at  minimum  cost. 

Furnished  on  the  "pay-as- 
you-save  plan." 


"APEX-  Joial 
for    Ciuutl    and    Cird«T    Rail 


Indianapolis  Switcl 


Springfiel 
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Indianapolis  Composite  Eye  Lenses 


Composite  eye  lenses — the  latest  development — absolutely 
excluding  all  violet  rays. 

Indianapolis  Fluxated  Welding  Steel 

Claims  for  highest  efficiency  backed  up  by  laboratory  and 
government  tests.  Perfect  welds  an  asset — poor  welds  a 
liability. 

TEST  RESULTS 

No.  1— I.  S.  and  F.  Fluxated  Welding  Steel. 

Tensile  strength  56,000  pounds  per  sq.  in.,  weld  very  good. 

No.  2—1.  S.  and  F.  Fluxated  Welding  Steel. 

Tensile  strength  70,000  pounds  per  sq.  in.,  weld  very  good. 

No.  3—1.  S.  and  F.  Fluxated  Welding  Steel. 

Tensile  strength  39,000  pounds  per  sq.  in.,  weld  good. 

No.  4—1.  S.  and  F.  Welding  Steel— Not  Treated. 

Tensile  strength  35,000  pounds  per  sq.  in.,  weld  fair.     ' 
No.  5 — Commercial  Welding  Wire. 

Tensile  strength  23,000  pounds  per  sq.  in.,  weld  poor. 

No.  ft— I.  S.  and  F.  Welding  Steel— Not  Treated. 

Tensile  strength  32,000  pounds  per  sq.  in.,  weld  coarse. 

No.  7 — Commercial  Welding  Wire. 

Tensile  strength  27,000  pounds  per  sq.  in.,  weld  very  coarse. 

fe  Frog  Company 

Ihio 
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"S^.  LOUIS 
LfROC&SWIOiCO 


Successful 

Track  Construct/ol 

and 

fbonomical 
Maintenance 


St.  Louis  Frog  &  Switch  Co, 

St.  Louis,  Mo. 


nioc  a.s»moi  co^^^ 
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Information  That  Can't  Be  Bought 

Our  280  page  handbook  of  Track  Construction  and  Maintenance  contains  original 
data  and  tables  to  be  found  nowhere  else.  In  addition  there  is  provided  material 
from  standard  works,  making  it  the  most  complete  reference  work  for  a  wide  range 
of  track  problems. 

Convenient  size,  5x7  inches,  cloth  bound,  with  over  200  designs,  diagrams  and 
illustrations. 


Write  for  your  copy  today,  mentioning  your  company  name 
Sent  Free,  Postpaid 


[ 
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THE      SPEEDSTER     for    very 

continuous  tervice  rehandlinf . 

THE  BULLD(X«.  the  most  powerful  standard  clanishell 

n  the  market,  for  excavating  and  for  hancilins  slag  and  other 

refractory  material*.     THE  POWER  WHEEL  of  the  bull-wheel 

type  for  general  rehandling  and  digging.     Made  only  in  smaller 

•»*«».     THESI^4GLE  LINE  for  continuous  or  intermittent 


Blaw-Knox 

Company  manufac- 
tures clamshell  buckets  for  every 
kind  of  service  in  which  clarashella  can 
be  used  with  economy, 
for    very     rapid 


service  on  single  or  multiple  drum  rigs  and 
cableways.     Made  in    various    sizes    and  styUa 
for  digging  and  handling  all  kinds  of  materials  from 
sand  to  skull  cracker  pit  slag. 

Put  your  bucket  problems  up  to  the  Blaw-fCnox  engineers. 
They  will  study  them  snd   recommend    the   bucket  which 
meets  your  particular  requirements.   Write  for  literature 


BLAW-KNOX  COMPANY 

605  Farmers  Bank  Bldg.,  Pittsburgh,  Pa. 

NEW  YORK  BOSTON  CHICAGO  DETROIT 

1S5  Broadway     Little  Bld(.  Peoplu  Gu  BIdi.  Lincoln  Bids. 
SAN  FRANCISCO:  Monadnock  Bldg. 


BLAW  BUCKETS  FOR  EVERY  KIND  OF  SERVICE' 


V 
'« 

1 

-^>f|llg|||||||| 

! 

These  Products  are  Built  and  Trade-Marked  by  Blaw-Knox  Company 

HI  AW  STEEL  FORMS  ior  all  kiada  a(  coMrata  conatrue-  KNOX    PATENTED    WATER-COOLED    APPLI- 

if.ii.  (reanaawara  toavbwaj^  from  aidawalka  toakyaefapara  ANCES  fof  «p«k-baartb,  gUaa,  coppar 

BLAW   CLAMSHELL   BUCKETS    and     Automatic  and  attaal  and  pair  hinuMaa. 

Cablawar     PUaM    ior    «fl«fa>t   »»A     kandliai  ^^^^  PLATE   WORK  —  Riralad    and   aatdad 

F  ABR I  GATED  STEEL  -  Maavfactormg  ^^^^^^^^^  ^"^^  l"'^»«'»  '*  •*"''  «••«»*««»• 

pl.au.  briJgaa.  at— r— ar«|>».  try.  ,^^^    |    |     ^^^^  TOWERS 

•tartdardiaad  wciImmI  a*nl  bvild- 
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Raa^v'EtS-^O  TOWNS-^"**^BRE -^ 


HERMIT  INSERT  RALWEIDING 


r 


The  New  Englander  is  characterized  by  his  thrift, 
and  other  sterling  qualities  which  make  him  wear 
well. 

The  THERMIT  INSERT  RAIL  WELD  is 
also  characterized  by  the  thrift  in  rail  maintenance 
which  its  installment  in  paved  track  produces,  and 
for  its  smoothness  and  high  mechanical  strength, 
which  make  it  wear  well,  without  cupping. 

Birds  of  a  feather  flock  together!  That's  why 
an  initial  installment  of  400  Thermit  Insert  Welds 
was  ordered  last  Fall  for  the  track  of  the  Eastern 

Send  /or  Rtdlwldbtg  Famphltt  taSt 

MEIAL&^THERMIT 


Massachusetts  Street  Railway  at  Fall  River,  and 
elsewhere  on  its  system,  this  being  about  as  many 
welds  as  they  could  make  before  the  cold  weather 
put  an  end  to  the  welding  season. 


San  Francisco 
TovorsXo 


"Next  Stop,  Baltimore  1" 
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Thermit- Welded  Special  Work 
Will  Reduce  the  Highest  Item  of  Your  1920^Budget 

When  you  made  up  your  budget  for  1920,  many,  many  thousands  of  dollars  went 
into  contemplated  renewals  of  special  work — anywhere  from  $2600  for  a  simple, 
hard-center  cross-over  that  you  paid  onlf  $1200  for  before  the  Great  War  to  such 
a  staggering  sum  as  $50,000  for  a  complicated  layout. 

But  now,  with  our  five  years  of  experience  in  Thermit-Welding  special  work  to 
back  us  up,  we  are  going  to  ask  you  to  scan  that  budget  again  for  a  welcome  revi- 
sion downward! 


With  the  Promise  That 
Thermit-Welded  Special  Work 
Will  Reduce  Later  Budgets,  too 

The  cheering  fact  is  that  it  is  no  longer  neces- 
sary for  you  to  buy  extremely  costly  yet  un- 
certain special  work  or.  failing  that,  to  go  to 
the  other  extreme  of  making  cheap  but  short- 
lived, built-up  bolted  work  at  home. 

Thermit- Welded  Special  Work  combines  the 
durability  of  the  costliest  construction  with 
the  low  first  c«)St  of  the  ordinary  built-up  job. 
Through  the  obliteration  of  the  joint  effected 
only  by  Thermit-Welding,  there  is  obtained 
the  smooth,  thorough-running  trackway  that 
makes  long  shock  buffers  or  inserts  of  high- 
priced  manganese  unnecessary. 


Thermit-Welding  also  Has  Proved 
En  tirelySuccessfulonChrome  Nickel 

as  shown  in  the  accompanying  illustration 
of  chrome  nickel  electric  frogs,  which  were 
welded  into  a  half  crossing  by  a  Western  rail- 
way. In  this  job  the  rail  arms  of  different 
unit  frog  pairs  were  welded  together,  instead 
of  the  crosses  themselves,  so  as  to  form  a  half 
crossing  from  four  units.  The  satisfactory  per- 
formance of  this  piece  shows  that  Thermit 
welds  can  be  made  as  successfully  on  alloys 
like  chrome  nickel  as  on  ordinary  steels. 

Just  advise  us  tvhat  rail  srclinns  you  use  and  how  many 
crossings  of  each  you  wish  to  make,  and  we  will  quote 
you  prices  at  once.  The  permanent  Thermit  equipment , 
costing  less  than  $150,  can  also  be  used  for  welding  com^ 
promise  joints,  broken  motor  cases,  truck  frames,  armature 
shafts  or  other  heavy  steel  sections. 


Metal  &  Thermit  Corporation 


Pittsburgh 
Chicago 


120  Broadway,   New  York 


S«n  Franciaco 
Toronto 
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HERMIT  INSERT  RAHWELDING 


Ihc  THKRiMIT  INSERT  RAIL  WELDS  in 
Baltimore  hold  the  record  in  having  been  installed 
in  the  heaviest  rail,  so  far  as  we  know,  that  has  ever 
been  welded. 

The  Baltimore  &  Ohio  Railroad,  one  of  the 
pioneer  users  of  Thermit  in  railroad  shops,  in  1917 
adopted  the  Thermit  Insert  Weld  for  the  type  of 
rail  joint  to  be  used  in  one  of  the  Baltimore  water- 
front streets  where  a  heavy  steam  railroad  traffic 
is  carried  on. 

The  entire  installation  comprised  about  250  joints 
between  P.  S.  Co.  rails  of  section  141-263,  an  ex- 
ceptionally heavy  rail  weighing  141  lbs.  to  the  yard. 


MEIALe^THERMIT 

corpor^Aatiok 

CKicek.^3     /J^^^gt^^San  Francisco 

IHaMpg^illHli!!!;- — ' ■■■■l.l!ili:ijj!!!!I!!!!!!!!H!H!!!!i!!:;::;i:;::;; ^ l.!l!!l!!'!!!l 


An  inspection  of  these  Thermit  joints,  two  yxars 
later,  showed  them  to  be  in  as  fine  a  condition  as 
ever;  no  cupping;  just  like  all  the  other  Thermit 
Insert  Joints  all  over  the  country. 

Stnd  for  Railwelding  Pamphlet  1232. 


"Next  Stop,  Pittsburgh!" 
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THERMIT-WELDED 

Special  Work 

Good  for  any  Cars,  But  Great  for  Safeties 


For  most  of  our  cities,  the  day  of  the  35,000  Ib.- 
50,000  lb.  street  car  is  waning. 

With  that  day  is  waning  also  the  enormously  costly 
solid  manganese  spedal  work,  the  frequent  re- 
alignments and  the  excessive  bills  for  repairing  pav- 
ing. 

You  don't  have  to  wait  for  light-weight,  safety-car 
operation,  however,  to  enjoy  the  savings  that  these 
15,000-lb.  cars  will  bring  to  the  way  department. 
You  can  begin  today  by  ordering  a  Thermit  Weld- 


ing equipment  that  will  enable  you  to  make  up 
your  own  boltless,  jointless  special  work  at  a  weld- 
ing cost  of  a  few  hundred  dollars  per  job  on  what- 
ever rail — plain  or  alloy — that  you  choose  to  use 
for  your  intersections. 

From  five  years'  operation  under  doubie-tnick  can 
operated  down  to  30  seconds  headway,  we  know 
that  Thermit-Welded  frogs  and  crossings  can  stand 
the  pounding  of  the  heaviest  cars  without  deteriora- 
tion. So  that  when  you  begin  operating  your  light- 
weight safety  cars, 


THERMIT-WELDED  Special  Work 

Will  Give    You  Extremely  Long-Lived    Work   at   Lowest 

Possible  Prices 


Just  advise  us  what  rail  section*  you  use  and  how 
many  crossings  of  each  you  wish  us  to  make,  and 
we  will  quote  you  prices  at  once.    The  permanent 


Thermit  equipment  can  also  be  used  for  welding 
compromise  joints,  broken  motor  cases,  truck  frames, 
armature  shafts  or  any  other  heavy  steel  sections. 


Metal  &  Thermit  Corporation 


PitUborgk 
CUeago 


120  Broadway,  New  York 


Ti>rento 
Saa    PraiKifaco 
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"HOW  DOLLARS  ARE  LOST!" 

This  article  was  abstracted,  with  permission,  from  a  publication 
of  The  Electric  Service  Supplies  Co.,  Philadelphia 


"If  it  is  not  your  policy  to  regularly  and  systemat- 
ically test  your  rail  bonds  then  the  following  will 
show  you  clearly  and  conclusively  just  how  much 
money  you  can  save  by  adopting  a  regular  and 
systematic  manner  of  bond  testing;  and  with  this 
as  a  foundation  keeping  your  track  return  up  to  the 
standard  maintained  on  your  other  equipment. 

For  purpose  of  illustration,  a  railway  S  miles 
long,  single  track,  has  been  selected.  This  is  laid 
with  30-ft.  70-lb.  A.S.C.E.  rails,  the  steel  of  which 
has  a  resistance  13  times  that  of  an  equivalent 
copper  section.  It  is  bonded  with  4.0  bonds,  12 
inches  long,  having  terminals  J-in.  in  diameter. 

In  transmitting  electrical  energy  we  know  that 
resistance  causes  a  certain  loss;  for  our  assumed 
case,  we  shall  consider  only  the 
losses  in  the  track  return.  This 
depends  on  the  resistance,  the 
current  flowing,  and  its  voltage. 
The  resistance  is  made  up  of  the 
resistance  of  the  rails  themselves, 
of  the  bonds  themselves,  and  of 
the  bond  contact  resistances. 

Our  bonds  at  75  deg.  F.  have 
a  resistance  each  of  .00004968 
ohm;  the  contact  resistance  will 
average  .0000015  ohm  per  con- 
tact; the  resistance  of  the  rail  per 
mile  is  .08298  ohm.  We  know 
that  the  fish  plates  themselves  will  carry  a  certain 
current  between  rail  and  rail,  and  we  will  assume 
that  this  conducting  path  averages  in  conductivity 
10  per  cent  of  the  conductivity  of  unbroken  rail. 

With  these  figures  at  hand,  and  assuming  the 
track  to  be  well  cross-bonded,  we  can  easily  calcu- 
late the  total  resistance  of  the  track  return  to  be 
.2178  ohm. 

In  order  to  simplify  our  calculations  we  will 
assume  that  the  rails  are  laid  on  rock  ballast,  oi  on 
dry  sandy  soil,  and  under  these  conditions  we  can 
neglect  the  conductivity  of  the  earth  as  a  return 
conductor.  And,speaking  generally,  modern  railway 
construction  is  such  that  much  care  is  taken  to  pre- 
vent current  leaving  the  rails  and  returning  to  the 
power  station  via  the  earth,  hence  eliminating  the 
troubles  which  otherwise  would  be  caused  by  elec- 
trolysis. 

Now  suppose  the  return  current  averages  500 
amperes;  average  voltage  600;  current  flowing  18 
hours  per  day,  365  days  per  year;  and  that  power 
on  the  trolley  costs  two  cents  per  kilowatt. hour. 

The  annual  loss  due  to  resistance  in  the  rail  return 


ans-^MSbi 


will  amount  to  ^7,154.72  of  which  $6,585.12  is 
chargeable  to  the  resistance  of  the  rails  themselves 
and  3569.56  is  chargeable  to  the  resistance  of  the 
bonds. 

These  are  fixed  losses,  losses  which  cannot  be 
reduced  under  the  assumed  conditions  of  operation; 
and  when  the  losses  in  the  track  return  do  not 
exceed  these  figures,  the  track  return  with  its  single 
bonding  may  be  said  to  be  in  perfect  condition. 

At  this  point  let  us  assume  that  the  total  cost  of 
replacing  the  1,758  bonds  used  in  this  five  miles  of 
single  track  at  30.75  each,  including  the  cost  of  the 
bond  itself,  is  31,318.50. 

With  our  track  return  in  perfect  condition,  the 
resistance  of  each  bond,  including  contact  resis- 
tances, and  assuming  10  per  cent 
conductivity  of  the  fish  plates, 
will  be  equivalent  to  2.51  feet  of 
unbroken  rail." 

Let  us,  as  a  first  assumption, 
assume  that  from  a  bond  test, 
we  have  found  the  bond  resis- 
tances due  to  poor  contacts, 
broken  strands,  etc.,  have  in- 
creased to  an  average  of  10  feet 
of  unbroken  rail. 

This  slight  increase    in    resis- 
tance has  increased  the  annual 
loss    in    the    bonds    themselves 
31,698.58  over  the  normal  or  fixed  loss. 

Or  again,  assume  that  the  resistance  of  the  bonds  has 

increased  to  an  average  of  20  feet  of  unbroken  rail. 

This    increase    in    resistance    has    increased    the 

annual  loss  in  the  bonds  themselves  33,966.72  over 

the  normal  or  fixed  loss. 

Or  again;  assume  that  the  resistance  of  the 
bonds  has  increased  to  an  average  of  30  ft.  of  un- 
broken rail. 

This  increase  in  resistance  has  increased  the 
annual  loss  in  the  bonds  themselves  36,234.86  over 
the  normal  or  fixed  loss. 

Specify  the  Roller-Smith  Bond  Testers — the  standard 
of  the  world — and  see  that  you  get  them,> 
Send  for  Bulletin  (7200-201 


..^s**' 
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Etectrtcal  Instrumenta. Meters  and  Circuit  Breakers] B 


2128   Woolworth   Bldg.    ' Rl"^ jiffi ))  Works: 

NEW  YORK  J^^     BETHLEHEM,  PA. 

CLEVELAND  DETROIT 

Williamson   Bld(.  Majestic   Bldg. 

Baltimore,   Builders'  Exchange.  Philadelphia.    Drexel    Bids. 

Birminfirham.    Browti-Marx  Bldg:.         Pittsburgh.    Union   Arcade  Bldg. 
Boston,    141   Milk  St.  St.  LouIb,  Ry.  Exchange  Bldg. 

BuJlalo.   716  Ellicott  Sq.  St.  Paul,  Pioneer  Bldg. 

Dallas,  ail  No.  St.  Paul  St.  San  Francisco.   589   Howard  St. 


CHICAGO 
Monadnock  Block 
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The  Ideal  Auxiliary  Drive 


In  driving:;  auxiliaries  it  is  essential  that 
the  transmission  provide  a  constant  de- 
pendable torque,  without  loss  of  efficiency. 

Turbo-gear  is  pure  torque  transmission. 
Its  efficiency  is  guaranteed  97%. 

The  turbo-gear  in  the  above  photograph  is 
driving  a  No.  14  D.  I.  type  H.  S.  Ameri- 
can Blower  Company's  fan  with  a  speed 


reduction  of  4  to  I  from  a  75  h.  p.  Terry 
steam  turbine.  The  installation  is  in  a 
large  Southern  Iron  and  Steel  Mill. 

It  has  been  quite  satisfactory. 

Its  upkeep  has  been  "none.  " 

Perhaps  you  have  auxiliaries  which  could 
employ  this  ideal  auxiliary  drive. 


May  our  engineers  study  your  needs? 

POOLE   ENGINEERING   &  MACHINE    COMPANY 

BALTIMORE,   MARYLAND 


.Boston  Office:    638  Old  South  Bldg.  Chicaco  Office:    4S7  Peoplci  Ca*  Bldg. 

Clavaland  Office:  710  EnginMrs  BIdg.  Buffalo  Office:    403  Liberty  BIdg. 

New  York  Office:    SO  Church  St. 
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TEXACO  LUBRICANTS 

for  railway  shop,  power  plant 
and  rolling  stock 

Texaco  Lubrication  Engi- 
neers will  gladly  assist  you  in 
selecting  the  right  Texaco 
Lubricants  for  your  shop — 
power-plant  rolling  stock,  or 
any  other  equipment. 

You  may  call  upon  them  to 
make  a  survey  of  the  equip- 
ment if  necessary.  This  is 
Texaco  Service — ^there  is  no 
charge. 

THE  TEXAS  COMPANY 

Dept.  RJ,  17  Battery  Place,  New  York  City 

New  York  Chicago  Houston 

Offices  in  Principal  Cities 
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The  New  Handbook 

of  the 

I-T-E 

Circuit  Breaker 


A  Real  Textbook 

which,  besides  containing  full  details  and 
prices  on  I-T-E  CIRCUIT  BREAKERS, 
describes  many  new  labor-saving  applica- 
tions that  are  of  interest  to  every  engineer. 

We  believe  that  this  handbook  will  be  found 
so  authoritative  that  it  will  bear  the  same 
relation  as  a  textbook  that  CUTTER  ap- 
paratus does  in  electrical  installations. 

Send  for  Your  Copy 

THE  CUTTER  COMPANY 

Philadelphia 

DUtricI   OflUmt      N«w  Ysrh.     Ckiuc*.      PIIUb«ir(li.     BwllaU,     ClnclnMII.      D«tr«4t. 
St.   Lml*.   T*raal»  aad   MImkmpoIU. 
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Between  the 
Fuel  Gate 


And  the 
Discharge 


WHAT  HAPPENS? 


As 'every  engineer  knows,  the  value  of  a  stoker 
^is  largely  determined  during  that  all-impor- 
tant period  when  green  coal  is  converted  into  ash. 
During  this  time  clinker  is  formed,  or  is  not 
formed;  fuel  yields  the  greatest  number  of  heat 
units,  or  is  partly  wasted;  labor  is  conserved 
or  unnecessarily  called  upon.  The  principle  of 
combustion  that  governs  this  stage  should  be 
one  of  the  chief  considerations  in  selecting  a 
stoker. 

All  of  the  refinements  in  the  furnaces  and  set- 
tings of  Green  Chain  Grates  and  every  one  of 
the  improvements  in  air  sealing,  have  been 
made  to  heighten  the  inherent  advantages  of  the 
process  of  burning  coal  known  as  PROGRES- 
SIVE COMBUSTION. 


When  fuel  enters  the  furnace  it  is  immediately  ignited, 
right  at  the  fuel  gate,  by  heat  rays  reflected  and  deflected 
by  the  GREEN  SEALFLEX  ARCH. 

Since  the  grate  chain  is  progressing,  the  path  of  ignition 
is  diagonally  through  the  fuel  (as  illustrated  above)  until 
the  grate  surface  is  reached.  Combustion  then  progresses 
upward  until  all  of  the  fuel  is  consumed. 

As  a  result,  ask  is  always  at  the  bottom  of  the  fuel  bed — 
never  in  the  hot  region  of  the  furnace.  It  cannot  melt  and 
form  clinker. 

This  means  that  the  ash  formed  on  the  Green  Chain  Grate 
during  the  vital  period  of  combustion,  never  reaches  the 
clinker  stage. 

Naturally  labor  is  not  called  upon  to  clean  fires  -of  clinker. 
Obviously  efficiency  does  not  slump  while  fires  are  beiaf 
cleaned,  and  of  course  steam-consuming  sidewall  steam 
jets  are  rendered  unnecessary. 


As  its  name  implies,  "Progressive  Combustion"  is  one  of  the  main 
topics  of  the  new  Green  Book,  "PROGRESSIVE  COMBUSTION" 

Write  for  your  copy  to  Dept.  C  on  your  business  stationery 

GREEN  ENGINEERING  CO.,  East  Chicago,  Indiana 


^UlIN^^ATES 
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Modern  Condensing  Equipment 
For  A  7500  Kw.  Steam  Turbine 


RADOJET  AIR  PUMP 


Comparison  of  the  Old  Style  Vacuum  Pump  with  the  RADOJET 

Rotative  Dry  Vacuum  Pump — floor  space  10  ft.  x  22  ft weight  31,000  lbs. 

Hydraulic  Type  Vacuum  Pump — floor  space  5  ft.  x  10  ft weight     6,300  lbs. 

RADOJET  Ejector  Air  Puni;>— no  floor  space weight        450  lbs. 

No  foundations — no  moving  parts — no  oiling — no  maintenance 

RADOJET  EJECTOR  AIR  PUMPS 

Nearly  5,000,000  H.P.  Sold 

Over  Three  Yean  of  Successful  Operation 
W«  apmcialize  in  Condensing  Apparatus  of  every  description 

C.  H.  Wheeler  Manufacturing  Co. 

Philadelphia,  Penna. 

Naw  York         Bo«ton         Cbicafo         PitUburck         CharlolU,  Naw  OtImii*         San  FrancUco         Saattia 
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IF  you -are  in  need  of  a  reliable  prime  mover  for 
boiler  feeding  apparatus  you  want  a  machine  which 
will  give  long,  uninterrupted  service,  one  which 
will  be  free  from  exorbitant  upkeep  cost  and  which 
will  operate  at  a  high  efficiency  day  in  and  day  out 
with  complete  reliability. 

THETERRYTURBINE 


TERRYTU 

■    immnmmiimmmiiimimu:!.     ■     :ji  j  % 
A   '/miimummmmmmmniiim    ^  m./m 


is  ideal  for  maintaining  these  standards,  and  has  proven 
its  worth  in  many  of  the  most  prominent  plants  throughout 
the  country. 

The  illustration  above  shows  the  Terry  Turbine  driving,  a 
two  stage  centrifugal  pump  which  feeds  five  600  horsepower 
boilers  at  the  Bay  State  Street  Railway  Company's  plant  at 
Lowell,  Mass. 

Engineer  William  Rounds,  into  whose  keeping  this  Terry 
has   been   delivered,   states: 

"The  machine  was  placed  in  service  twelve  years  ago,  and 
has  given  perfect  satisfaction  with  very  little  repair  cost 
ever   since." 

A  similar  performance  in  your  plant  would  save  you  money. 

Ask  our  engineers  to  explain. 
.    Write  for  Catalog  No.  251   and  "Specify   Terry" 

The  Terry  Steam  Turbine  Go. 

Terry  Square,  Hartford,  Conn. 


For 

Boiler  Feed  Service 
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Steady  High  Vacuum 
Without  An  Air  Pump 


i't**«  '»!.*' 


0OERTING  Multi-Jet  Con- 
densers  need  no  separate 

air  pump.  The  air  and  non- 
condensible  vapors  are  contin- 
uously ejected  by  means  of 
water  jets,  which  also  serve  to 
condense  the  steam. 

A  standard  centrifugal  pump  delivering 
the  injection  water  at  a  pressure  of  nine 
lbs.  constitutes  the  only  auxiliary. 

The  simple  design  and  rugged  con- 
struction insure  uninterrupted  service 
under  the  severest  conditions. 

Installed  in  many  leading  railway  plants 
and  central  stations. 


OiSOMM 


Complete  condensing  equipments 
up  to  10,000  kw.  capacity  can  be 
furnished  to  requirements. 

Write  for  Catalog  No.  5-A-B 


V>Itm 
laiacton 


Spray    NonUi 

Clwniieal 
EqntpnMat 


SCHUTTE  &  KOERTING 

1155  Thompson  St.,  Philadelphia,  Pa. 


N«w  York 


Bo.to 


Pitlsburxh 


Chicafo 


CUrWaaa 


D«ni 


Oil   Bumtnt 
Equipment 

Evaporator. 

Di.tillore 

Oil  CooUr. 

Faod    Watar 
Haatar* 
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Elesco  Superheaters  for 
Stationary  Boilers 


The  Power  Plus  of  .ELESCO  Superheat 


HKiH  superheat  is  the  force  which 
adds  sufficient  extra  capacity  to  a 
steam  locomotive  to  enable  it  to  pull  a 
heavier  train  on  a  faster  schedule.  It 
is  the  force  which  adds  more  miles  per 
ton  of  coal — which  leaves  more  coal  in 
the  tender  at  the  end  of  the  run — which 
makes  necessary  fewer  stops  for  water. 

This  same  force  applied  to  stationary 
power  plants  by  means  of  the  Elesco 


method  adds  capacity  to  your  plant  or 
reduces  your  coal  bills. 

Superheating  leaves  a  supply  of  fuel 
where  before  there  was  a  shortage. 

It  is  a  power  which  improves  the 
efficiency  of  your  entire  plant. 

Let  us  explain  in  detail  how  the 
Elesco  method  of  superheating  will  ac- 
complish these  results  for  you. 

Send  for  Bulletins  BT-1  and  BT-2. 


Designing  Engineers  and  Manufacturers  of  Steam 
Superheaters  and  Pipe  Coils  jor  All  Purposes, 


LOCOMOTIVE  SUPERHEATER   CO. 


General  Offices ; 
Pittsburgh:  Oliver  Bldg. 


30  Church  St.,  New  York 

Chicago:  Peoples  Gas  Bldg. 
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CHICAEO  FUSE  MFC  CC. 
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The  Only  Renewable 
Fuse  /^proved  by  the 
Underwriters  that  has 
A  Vanishing  Link 


"Union"  Renewable  Fuses  have  won  a  great  vic- 
tory: Years  of  research  and  tens  of  thousands  of 
dollars  have  not  been  expended  in  vain  in  our  efforts 
to  give  the  public  a  renewable  fuse  that  is  safe  and 
dependable  and  that  will  cut  down  fuse  maintenance 
costs  as  much  as  four-fifths  in  many  instances. 


E 


Renewable  Fuses 

are  the  only  fuses  equipped  with  a  vanishinjf  link— the  very 
center  of  which  melts  when  it  blows.  That  means  that  when 
this  link  blows  the  heat  and  £ases  are  such  a  distance  from 
the  metal  parts  that  there  is  no  danf(er  of  fusing  the  nuts  or 
corroding  the  metal  parts  so  as  to  make  it  difficult  or  even 
impossible,  to  remove  them  when  renewing  the  link.  And 
when  this  link  blows  there  is  no  flash  or  violent  explosion  to 
injure  the  casing. 

These  are  some  of  the  reasons  why  "Union"  Fuses  have 
such  an  exceptionally  long  life,  and  why  they  are  so  easy  to 
renew.  Go  to  your  electrical  dealer  and  sec  for  yourself  the 
big  advantages  possessed  by  "Union"  Fuses. 

Without  obligation,  our  nearest  branch  will  send  you 
booklet  and  advise  you  how  to  reduce  your  fuse  maintenance 
cost. 

Chicago  Fuse  Mfg.  Co. 

Oldeat  and  largest  manufacturers  of  Fuses,  Electrical 
Protecting  Materials  and  Conduit  Fittings 

Chicago  XV^S.  New  York 
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We  cannot  emphasize  too 
strongly  the  close  examination 
of  the  material  you  receive. 

Just  to  order  DURADUCT  is 
not  sufficient — as  an  inferior 
product  may  be  substituted. 

That's  why  we  are  so  emphatic 
in  telling  our  friends  to  be 
sure  the  non-metallic  conduit 
they  use  has  a  single  wall,  a 
"roller-bearing"  wireway,  and 
a  black  dotted  line  inside. 

It  pays  to  have  a  responsible 
man  check  this  up. 

Tubular  Woven  Fabric  Co. 
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A"D&W" 

Feature 


The  expulsion  or  "Jacketed"  Fuse  Link 
consists  of  a  flat  strip  of  metal,  with 
the  central  portion  slotted  and  closely 
wrapped  with  a  covering  of  sp)ecially 
treated  asbestos. 

The  "Jacketed"  Link  by  its  expulsion 
action  greatly  reduces  the  arc  and  in- 
sures longer  life  to  the  fuse  casing. 

A  rugged  fuse  is  most  essential  in  the 
renewable  type,  for  unless  the  fuse  casing 
can  be  re-fused  over  and  over  again,  the 
whole  object  of  a  renewable  fuse  is 
defeated. 

"D  &  W"  Renewable  Fuses  are  scien- 
tifically designed — easy  to.  load — al- 
ways aligned. 

For  complete  detcription   write 
for  Catalog  No.  IS 

D  ScW  Fuse  Company 

Providence  R.L 

U.S.A. 


o 
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Built  for 
"Roughing  It" 

When  all  attention  is  focussed 
on  the  work  being  handled,  the 
chain  hoist  must  give  no  trouble. 

Its  work  is  hard  and  continuous, 
and  unless  it  has  been  correctly 
planned  and  honestly  construct- 
ed, it  cannot  stand  the  strain. 

The  FORD  TRIBLOC  is  built 
for  "roughing  it."  Made  by 
men  who  know  what  a  hoist 
must  do — it  stands  up  to  the 
daily  grind  without  care  or  at- 
tention. 

Steel  working  parts,  carefully 
tested  steel  chain  hooks,  steel 
planetary  gears,  and  a  patented 
loop  hand  chain  guide  are  some 
of  its  distinguishing  features. 
Capacities:    One  to  Forty  tons. 

A  5-year  guarantee  in  writing 
is  your  protection. 

Catalog?  Your  name 
and  address  brings  it. 


FORD    CHAIN     BLOCK    CO. 

2nd    K    diamond   streets  PHILADELPHIA.   PA. 

<f^fi5^5^^  ALLIED  MACHINERY  COMPANY  OF  AMERJCA.-^<fS^Ylt>fc 


BRUSSELS 


BAHCCLONA 


RIO   Bt    JANEIRO 
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Eddies 

in  the 

Current 

of 

Output 


O" 


^UR  engineers  are  often  called 
upon  to  co-operate  in  eliminat- 
ing eddies  or  backwaters  in  the 
current  of  production  through  the  shop — 
in  making  every  square  foot  of  the  shop 
productive. 

Sections  of  the  shop  out  of  touch  with  the 
main  crane  service  and  therefore  suited 
only  to  light  work  can  often  be  speeded  up 
and  made  available  for  heavier  jobs  by  the 
installation  of  smaller  span,  individual 
cranes. 

In  such  cases  as  this,  where  the  building 
construction  does  not  lend  itself  to  the  in- 
stallation of  the  standard  designs  of  Niles 
Cranes,  we  can  build  a  crane  that  fits  the 
job 

Accessible  bearings  are  easily  oiled. 
Thorough  lubrication  reduces  wear  to  a 
minimum.  Cables  that  are  prevented  from 
twisting  have  long  life.  Together,  these 
factors  spell  low  maintenance.  They  are  all 
embodied  in  Niles  Cranes. 

Standard  sizes  up  to  250  tons  and  larger. 
Variations  in  design  made  to  suit  condi- 
tions on  consultation  with  our  engineers. 

We  also  manufacture  all  the  machine  tool 
units  needed  for  the  maintenance  and  repair 
of  lolling  stock. 

Niles- Bement-Pond  Co. 

Ill  Broadway,  New  York 


T?^  T:T  TsTTT?^ 
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DUFF  BARRETT  JACItiJ 


In  Baltimore 


The  officials  of  the  United  Railway  &  Electric  Company  are 
always  on  the  alert  for  tools  which  will  enable  them  to  handle 
repair  jobs  most  efficiently.  It  is  not  surprising,  therefore,  that  Duff 
Genuine  Barrett  Jacks  have  been  selected  for  use  in  the  repair 
shops  of  this  company,  with  results  that  are  stated  to  be  "very  sat- 
isfactory. " 

Duff  Jacks  are  made  in  a  wide  variety  of  sizes  and  styles  for  electric 
railway  work.  There  are  special  types  for  lifting  cars  in  the  shops, 
with  pit  jacks  for  handlmgaxle  sets  and  motor  armatures,  emergency 
jacks  for  relieving  tie-ups,  and  track  jacks  for  maintenance  of  way. 

For  many  years  Duff  Genuine  Barrett  Jacks  have  been  standard  tools 
on  electric  railways.  Their  strength,  and  durability  under  constant 
service  proves  the  soundness  of  their  design  and  the  quality  of  their 
workmanship. 

When  you  need  a  jack  of  any  type — 
emergency,  track,  armature  lift,  or  re- 
pair shop — you  need  a  Duff.     Write  us 
for  detailed  information. 

The    Duff  Manu-factiiring  Co.,  Pittsburgh,  Pa. 

New  York  Chicago  Atl:int;i  San  Francisco 
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Columbia  Bearings 


Columbia  Trolley  Wheel 


Columbia  Caar  Case 


Columbia  Coil 


COLUMBIA  MACHINE  WORKS 


A.  A.  GREEN.  Salaa  Mgr.. 
M  Chweli  St..  N.  Y.  C. 


Atlantic  Ave.,  and  Chestnut  S 
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lumbia  Armature  Banding  Machine 


Columbia  Pinion  Puller  and  Armature  Body 


Columbia  Adjustable  Armature  Stand 


Columbia  Field  Coil  Winding  Machine 


MALLEABLE  IRON  COMPANY 


Irooklyn,  New  York 


J.  L.  WHITTAKER, 

Ml  Milk  St.,  Boston,  M«u. 
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BERWICK  ELECTRIC 

for  Electri 


N*.  a  l«»-*lMtro<l«  BERWICK  ELXCTRIC  RIVET   HEATER,  for   H-in.   to 

H-l«.  dUawlcr  rivrlt.  up  to  3Vi-la.  Uaf,  or  loa(«Ti    upacilr  300  or  mora 

^•r  b*ur.     Four  oloclrodot  (Ivo  100  or  mar*  hot  rivou  par  hour. 


Now  you  have  your  choice: 
Between  open  fires,  with 
smoke,  gas,  dirt  and  intense 
heat  with  fire  hazards;  and 
an  Electric  Heater,  with  no 
objectionable,  but  with  many 
valuable  features. 

Which  Shall  it  be? 

Is  it  of  value  to  >'ou  to  reduce  your 
heating  cost  from  25%  to  70%;  to 
reduce  rivet  loss  from  10%  to  less 
than  ^  of  1  %) ;  to  have  a  portable 
Heater  running  within  a  few  feet 
of  the  work  in  hand,  and  to  eliminate 
in  many  instances  the  sticker  boy: 
to  get  hot  rivets  in  thirty  seconds,, 
at  any  rate  desired  from  2  to  10  per 
minute;  and  to  use  current  onl\ 
when  rivets  are  desired? 

If  so 

Then  investigate  the  BERWICK 
ELECTRIC  RIVET  HEATER 

which,  from  our  own  experience,  will 
save  you  one  dollar  on  every  hundred 


Send 


AMERICAN  CAR 


165  BROADV 
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RIVET  HEATERS 

Railway  Uses 


pounds  of  rivets  heated;  which  requires 
less  than  20  kilowatt  hours  per  hundred 
pounds  of  rivets  heated ;  which  has  been 
in  operation  in  our  own  shops  at  Ber- 
wick, daily,  for  over  five  years:  im- 
proved and  perfected  only  to  improve 
our  own  rivet  conditions. 
Does  the  elimination  of  smoke,  gas,  dirt, 
intense  heat;  oil,  gas  or  air  pipes  in  your 


plant  mean  better  shop  conditions  for 
you? 

Think  it  over;  figure  your  present  costs; 
then  write  us.  Give  size  of  rivets  used; 
approximate  hourly  requirements;  and 
Alternating  Current  conditions. 

Ten  types  and  sizes  of  heaters.    Absolutely  safe; 
almost  fool-proof.     Let  us  serve  you. 


"  National  Marine  Week  "  Stands  for  American  Independence  on  the  Seas.     Where  Do  You  Stand? 


Firs* 

Maritime  Exposition 

in  Twenty  Years, 

April  12-17, 

Grand  Central  Palace, 

New  York. 

COME 

FOR 

PROSPERITY 


The  Berwick  Electric   Rivet   Heater  was    built   to   improve   our   stiop   conditions;    for   several   years   over 

50   have   been   in   daily   use.      All   experimental  features   have  been   eliminated.      Will   furnish   a   steady 

stream   of    properly   heated   rivets,   heat   radiating   from   center  outwards. 


tails 


OUNDRY  COMPANY 


W  YORK,  N.  Y. 
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JM% 


MtANrTF 


Reg.U.  S.Pat.  Oa. 

Electrical  Insulation  for  Each  Separate  Need 


Micanite     Commutators,  Insulators, 
Tubes,  Washers,  Rings,  Seg- 
ments, Sheets,  Tapes,  etc.,  made  of  imported 
mica. 

Emoire  '  inseed  Oil  Treated  Cambric, 

^  Linen,  Silk,  Canvas,   Duck, 

Papers  and  Tubing.    High  puncture  voltage, 
long  life. 

Kablak  Black    Varnished    Cambric, 

Linen,  Silk,  Canvas,  Duck 
and  Papers.  Flexible,  efficient  under  high 
temperature. 

Linotaoe      I^inseed  oil  coated  tape,  both 
straight  and  bias  cut,  for  coil 
winding,  cable  splicing,  bus  bars,  etc. 

MiCO  Untreated  insulating  fabrics, 

Papers,  Fibres,  Linen  Tapes. 
Sleeving,  Shellacs.  Cements  and  Varnishes. 


BULLETINS 

Srmd  far   bmlltlimi   r»pm'«f   all   lkr$*   prtiucU   tmd 
cut  ymr  mainlrmamcf  cotlf. 


MICA  INSULATOR  GO. 

I  Okarck  Mtm*.  Vtm  Tark  M9  ••.  Biiktf  St..  (Mmf 

WMkt:  llflltHr.  M.  T. 


Origimmfr,  Invnltr  amd  Mmmmfa€lmrtr  •/  th4  mb»P»  pr»d»eU. 
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Why  the  H  &  K  Cut-in  Back  for  Wider  Aisles? 

Because  the  Torso  needs  more  room  than  the  Legs! 


Knowing  it  is  a  matter  of  inches 
whether  aisle  space  in  a  cross-seat  is 
made  endurable  or  otherwise  for 
your  standing  passengers  when  those 
Hale  &  Kilburn  Comfort  Seats  are 
fully  occupied — 

We  make  many  types  with  the  cut- 
in  back  similar  to  the  No.  1 09A, 
shown  in  the  accompanying  illustra- 
tion. 

The  cut-in  back  takes  advantage  of 


the  fact  that  the  lower  half  of  the 
human  body  requires  less  room  than 
the  torso  or  part  above  the  hips.  At 
the  same  time  the  fact  that  the  seat- 
back  is  slightly  narrower  than  the 
seat-cushion  does  not  incommode 
the  majority  of  passengers  who  need 
less  room  at  the  shoulders  than  at 
the  hips  and  thighs  when  seated. 
Thus,  as  in  the  development  of 
correct-posture  seating,  the 


H  &  K  Cut-in  Back 

Is  an  Example  of  Anatomical  Knowledge  Applied  to  Make 
Scientific  Seating  Layouts. 


oorvnioHTce 


Hale  &  Kilburn  Corporation 

Philadelphia  New  York         Chicago  St.  Louis  Detroit 

Washington       Atlanta         San  Francisco  Dallas  Louisville 

LONDON     G.  D.  PETERS  CO.,  LTD.,  15  DEANS  YARD.  WESTMINSTER 


•OmItOHTEO 
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50  PASSENGERS  PER  MINUTE 
AT  SPARROWS  POINT,  MD. 

Percy  Turnstiles  handle  45  to  "iO  Passengers  per  minute  at 
Sparrows  Point  Shipyards. 

The  prepayment  area  of  the  United  Railways  and  Electric 
Company  at  Sparrows  Point,  Md.,  is  equipped  with  ten  Perey 
registering  turnstiles.  The  operators  receive  either  cash  tickets  or 
fare  checks,  make  change  when  necessary,  and  each  turnstile  is 
capable  of  admitting  45  to  50  passengers  per  minute. 

Other  notable  installations  are  as  follows: 


Brooklyn  Rapid  Transit  Company 

Des  Moines  City  Railway  Company 

Emergency  Fleet  Corporation 

Philadelphia   Rapid  Transit   Co. 

Public  Service  Railway  Co. 
of  N«w  jMraajr 


Tidewater  Power  Company 

Wilmington,    N.    C. 

United  R'ways  &  Electric  Co. 

of  Baltimore,  Md. 

United  Railroads 

of  San  Francisco  * 


It  saves  money  by  eliminating  breakage  and  rough  handling 
of  equipment.  It  saves  labor.  Women  operators  can  be  employed. 
Wc  arc  prepared  to  make  a  study  of  your  operating  conditions  and 
fare  collection  problems.    Let  us  hear  from  you. 


PEREY  MANUFACTURING  COMPANY, 

30  Church  Street,  New  York  City 


INC. 
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Accurate 
Fare  Registration 


Type  R-10 — Single  Register 

Don't  s^uess  at  your  fare  collec- 
tion.   Know. 

Swing  your  fare  problem  on  the 
highest  basis  by  installing  a  visible 
and  audible  fare  registration  sys- 
tem. Cars  equipped  with  money 
counting  Fare  Boxes  need  this  ad- 
ditional check  against  the  fare 
box.  Where  non-registering  fare 
boxes  are  used  the  Fare  Register 
is  the  only  method  of  checking 
against  the  fare  box. 


Type  R-5 — Double  Register 


International  Fare  Registers 

have  stood  the  acid  test  for  nearly  a  quarter  of  a  century. 
And  because  of  their  consistent  uniformly  high  grade  serv- 
ice they  are  accepted  as  the  standard  equipment  by  the  lead- 
ing Electric  Railways  and  City  Systems  throughout  the 
country. 

Exclusive  Selling  Agents  for  HEEREN  ENAMEL 
BADGES,  International  Conductors'  Ticket  Punches, 
Car  Fittings. 

The  International  Register  Company 

1 5  So.  Throop  St.,  Chicago,  Illinois 
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Accurate  Information 


is  a  fundamental  requirement  in  any  business.    The  money  earned, 
as  well  as  the  money  spent,  must  be  carefully  itemized. 

Each  fare  collected  in  your  cars  should  be  separately  indicated, 
classified,  and  an  unalterable  record  made  at  the  time  and  at  the 
place  the  transaction  occurs,  or  you  are  not  building  on  solid  ground. 
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A  Record  from  a  No.  52  Type  Oliiner  Fare  ReRisier 


The  Ohmer  System  provides  complete,  printed  records  of  every 
detail  of  business  done.  These  records  arc  so  clear  and  compact  that 
the  itemized  information  is  at  once  available  for  statistical  purposes, 
and  by  a  quick  method  of  analysis,  which  is  a  part  of  the  Ohmer 
System,  the  characteristic  tendencies  of  each  conductor  arc  so  re- 
vealed that  thoroughly  effective  discipline,  based  on  absolute  knowl- 
edge of  the  facts,  can  be  applied. 

The  Ohmer  System  not  only  furnishes  accurate  and  complete  rec- 
ords, but  it  also  enforces  honest  service  in  the  only  practical  way,  by 
making  it  worth  while  for  the  conductors  to  be  honest  and  efficient. 

Give  us  an  opportunity  to  tell  you  just  what  the  Ohmer  System 
really  is.    You  will  be  interested  because  it  deals  with  vital  facts. 


Ohmer  Fare  Register  Company 

Dayton,  Ohio 
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The  Portable  Safe  Deposit  Faults 

of  the  Industry 


Rooke  Fare  Registers 


In  this  day  of  the  zone  system,  of  fares 
deviating  from  the  long  standard  five-cent 
fare,  of  fares  ranging  from  two-and-one- 
half  cents  to  twenty-five  cents  it  is  essen- 
tial that  some  device  be  used  by  means 
of  which  these  fares  may  be  correctly 
tallied  and  the  assurance  given  that  all 
fares  will  be  turned  in. 

The  conductor  should  be,  and  is,  if 
ROOKE  registers  are  used,  merely  a 
means  of  operation  in  the  collection  sys- 
tem. When  using  the  ROOKE  register 
the  conductor  is  the  vault,  which  is  a  safe 
vault  because  of  the  accurate  work  of  the 
ROOKE  registers.  The  passenger  knows 
that  his  fare  is  registered.  The  conductor 
knows  how  much  he  has  collected  at  all 
times. 

With  a  ROOKE  register  the  passenger  is 
the  depositor,  the  register  and  your  con- 
ductor the  safe  vault. 
No  matter  what  the  fare  may  be ;  i.  e.,  5c., 
lOc,  2Sc.  or  paid  in  the  form  of  a  metal 
ticket,  there  is  a  ROOKE  register  with  a 
capacity  adequate  to  receive  any  com- 
bination of  or  all  of  these  different  coins 
and  classify  the  values  accurately,  as — 


—  (1)— THE  2-COIN  ROOKE  FOR  NICKELS  and 
DIMES:  The  insertion  of  a  nickel  instantly  moves  up 
one  point  on  the  totalizing  counter;  the  dime  charges  the 
conductor  with  two  such  points.  The  conductor's  turn-in 
is  figured  at  the  rate  of  five-cents-a-point,  for  each  numer- 
ical point  accumulated  on  the  one  iolalizing  counter. 

—  (2)— THE  3-COIX  ROOKE  FOR  NICKELS. 
DIMES  and  QUARTERS.  The  insertion  of  nickels  and 
dimes  charges  the  conductor  exactly  as  with  the  two-coin 
type  just  described.  The  quarter  operates  another  counter 
and  charges  the  conductor  on  the  2Sa-a-point-basis.  This 
is  a  two-counter  machine. 

—  (3)— THE  3-COIN  ROOKE  FOR  NICKELS, 
DIMES  and  METAL  TICKETS.  This  is  a  two-counter 
register.  Nickles  and  dimes  are  registered  on  one  counter 
and  the  metal  ticket  on  an  entirely  separate  counter.  The 
metal  coin  can  represent  either  a  2j4c. — 6c — 7c. — V/,c. — 
8c. — 9c.  or  any  other  arbitrary  fare  rate. 

—  (4)— THE  4-COIN  ROOKE  TO  RECEIVE  NICK- 
ELS, DIMES,  QUARTERS  and  A  2'/jc.  TICKET:  This 
four-coin  register  would  charge  the  conductor  at  the  rate 
of  ZVz  cents  for  each  point  accumulated  on  one  totalizing 
counter  for  the  nickel,  dime  or  ticket.  For  instance,  the 
insertion  of  the  ZYiC  metal  ticket  would  operate  one  point 
on  the  totalizing  counter;  the  insertion  of  a  nickel,  two 
points,  and  the  dime,  four  points.  The  quarter  would 
operate  one  point  on  an  entirely  separate  counter. 

All  coins  are  deposited  in  the  one  slot  and 
registration  is  automatic  and  instantane- 
ous. 

The  ROOKE  register  is  merely  a  port- 
able, 23  ounce  fare  box  which  may  be 
conveniently  brought  to  the  passenger 
when  the  passenger  does  not  come  to  it. 


Let  us  demonstrate 


Rooke  Automatic  Register  Co. 


Providence,  R.  1. 
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3  to  10%  Incre 

Can  You  Use  the 
Additional  Revenue? 


Ten  years  ago  the  Johnson  Registering  Fare  Box  was  just 
getting  its  start.  Today  it  is  known  everywhere.  It  is  being 
used  to  the  number  of  23,000  in  cities,  large  and  small,  from 
the  Canadian  border  to  the  Gulf  of  Mexico  and  from  New 
York  to  San  Francisco.  Successful  railway  operators  are 
not  content  until  installation  of  our  boxes  is  complete  on 
their  properties. 

What  is  the  reason?  The  answer  is  that  complete  installa- 
tion has  proved  a  profitable  investment  because  it  brings  in- 
crease of  revenues  without  augmented  traffic  or  higher  rates 
of  fare.  It  tends  toward  efficiency  of  service,  greater  co- 
operation from  employees,  faster  schedules  and  a  conse- 
quent better  feeling  on  the  part  of  the  riding  public. 

The  electric  railway  business  in  general  is  "looking  up- 
ward." Reports  from  all  parts  of  the  country  indicate  that 
the  serious  crisis  of  the  past  few  years  is  passing.  Rates  of 
fare  are  becoming  stabilized  on  a  new  basis  and  as  each 
Company  finds  that  6,  7,  8  or  10  cents  is  proving  adequate, 
the  up-to-date  executives  are  applying  modern  methods 
which  will  assure  the  full  benefits  of  these  rates. 


I 
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ase  in  <jross 


The  following  list  gives  the  names  of  a  few  of  the  larger 
properties  where  executives  have  been  convinced  and  have 
within  the  last  month  shown  their  conviction  by  ordering 
a  sufficient  number  of  our  boxes  to  make  their  installations 
complete : 

Eastern  Massachusetts  Street  Ry.  Co. 
Connecticut  Company 

United  Railways  &  Electric  Co.  of  Baltimore 
Capital  Traction  Co.  (Washington,  D.  C.) 
Washington  Railway  &  Electric  Co. 
Memphis  Street  Railway  Co. 
Nashville  Railway  &  Light  Co. 
San  Antonio  Public  Service  Co. 
St.  Joseph  Railw^ay  Light,  Heat  &  Power  Co. 
Twin  City  Rapid  Transit  Co. 
Springfield  Consol.  Railway  Co.    (Spring- 
field, 111.) 
San  Francisco-Oakland  Terminal  Rys. 
Michigan  Railway  Co. 

The  following  companies  have  ordered  our  registering 
boxes  as  part  equipment  on  new  safety  cars: 

Boston  Elevated  Railway  Co. 
Brooklyn  City  Railroad  Co. 
Ottumwa  Railway  &  Light  Co. 
Los  Angeles  Railway  Corporation 

Are  you  interested  in  a  proposition  which  has  resulted  in 
aZ  to  10%  increase  in  receipts  on  the  above  properties  and 
scores  of  others?    If  so,  act  now. 


JOHNSON  FARE  BOX  COMPANY 

Jackson  Boulevard  and  Robey  Street,  Chicago 
50  Ea»t  42nd  Street,  New  York 


? 
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P.  M.  COUPON 

TRANSFERS 


•MILLIONS  OF  THEM 
ARE  USED  EVERY 
DAY" 


Present-day  operating 

conditions    demand    quick 

action      by     conductors     when 

issuing     and     receiving     transfers. 

form       gives     such      instantaneous 

action    nor  eliminates  abuse    so    completely 

as    the    P.    M.    Coupon    Transfer.        They     have 

been    used     continuously     by    some     large     systems 

for    more    than    fifteen    years.        We    list     below     some 

of  the  cities  using  this  style  t 


Akron,  Ohio 
Albany,  N.  Y. 
Altoona,  Pa. 
Anderson,  ln<l« 
Baltimore,   Md. 
Binghampton,  N.  Y> 
Bridgeport,  Conn.' 
Brooklyn.  N.  Y. 
Chattanooga,  TaiUk 
Columbus,  Ohio 
Dayton,  Ohio 
E.  St.  Louis  111*. 
Elmira,  N.  Y. 
F*r    Worth,  Tes. 


Hartford,  Conn. 
Houston,  Texas 
Jersey  City,  N.  J. 
Lincoln,  Neb. 
Los  Angeles,  CaL 
Louisville,   Ky. 
Lynchburg,  Va. 
Memphis,  Tann. 
Montgomery,  Ala. 
Newark.  N.  J. 
New  Haven,  Conn. 
New  York  City.  N. 
Norfolk.  Va. 
Pittsburg,  Pa. 


Y. 


Portland,  Ma. 
Richmond,  Va. 
Roanoke,  Va. 
Saginaw,   Mich. 
San  Diego,  Cal. 
Scran  ton.  Pa. 
Springfield,  Ohie 
St.  Joseph,  Mo. 
Topeka,  Kans. 
Toledo.  Ohio 
Washington,   D.  C 
Wilkes-Barra,  !>■. 
York,  Pa. 
Youncatown,  Pa. 


WHEN    PRCPARINO    rOlt    THE    •UMMCR    ~  RUSH "    THIS    FORM    OT 
TRANSFCR    SHOULD    BC    OIVCN     CARKPUL    CONSIDKRATION 

GLOBE    TICKET    COMPANY 

112-114   NORTH   12th   STREET 
PHILADELPHIA.     PA. 
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Bhang 


is  the  particularly  appropriate  Indian 
name  for  the  hemp  plant  from  which  the 
drug  hashish  is  extracted. 

Under  its  influence  the  influencee  fades 
slowly  away  into  inertness. 

Our  modern  interpretation  of  Bhang  is  to 
blow  up  quickly  while  you  have  noted 
the  Hindu's  is  to  blow  up  slow-l-y — more 
on  the  order  of  the  way  a  commutator 
blows  up  by  misapplied  carbon  brushes. 
It  spits  and  rattles  and  chatters  and 
grooves  and  wears  and  finally  just  quits 
bhang. 

If,  at  the  first  sympton  a  Morganite 
engineer  had  been  called  (from  any  of  the 
subjoined  addresses)  ,  he  would  have 
spotted  the  hashish  brushes  and  sup- 
planted them  with  Morganite. 

You  can  always  bhank  on 


.■.w.v.-.i.-».c:fajfl 


The    Morgan  Crucible  Company, 


Main  Office  and  Factory: 
519   West   38th   St.,    New   York 


DISTRICT  AGENTS: 


Lewis  &  Roth,   13th  and  Wood   Sts.,  Philadelphia 
Electrical  Engineering  &  Mfg.  Co., 

First   National    Bank    Bldg.,    Pittsburgh 
W.  L.  Rose  Equipment  Co.,  La  Salle  Bldg.,  St.  Louis 
W.  R.  Hendrey  Co.,  Hoge  Bldg.,  Seattle 


Herzog  Electric  &   Engineering   Co.,    150   Steuart  St., 

San   Francisco. 
Charles  Farnham,  I.  W.  Hellman  Bldg.,  Los  Angeles 
Railway  &  Power  Engineering  Corporation,  Ltd., 

131  Eastern  Ave.,  Toronto,  Ontario,  Canada. 
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Satisfactory  Schedules 


Schedules  that  can  be  adhered  to  are  the 
only  schedules  that  give  satisfaction. 

With  the  Pneumatic  Door  Engine  you 
can  eliminate  all  dead  time,  and  unneces- 
sary labor,  both  the  result  of  hand  oper- 
ated doors. 

The  Pneumatic  Door  Engine  comes  with 
flexible  or  rigid  driving  arm  for  sliding 
doors  and  with  latest  improvement  in 
driving  connections   for   folding   doors. 


Not  necessary  to  carry  both  right  hand 
and  left  hand  engines  in  stock,  as  the 
standard  engine  meets  both  requirements. 
Controlled  by  rods  or  levers  (manual  op- 
eration)— by  magnetic  valves  and  push 
buttons  (electric  operation) — by  air  push 
buttons  (pneumatic  operation). 

The  latter  two  operations,  electric  and 
air,  are  practically  the  same.  In  the  for- 
mer magnetic  valves  are  operated  by  push 
buttons  and  in  turn  operate  the  valve  on 
engine,  while  in  the  latter  the  magnetic 
valves  are  eliminated  and  the  control  is 
direct  from  air  push  buttons  to  valve  on 
engine. 

The  air  Push  Button  Control  is  particu- 
larly adapted  to  cars  where  operator  is 
close  to  doors,  and  the  electric  control  is 
desirable  where  operator  is  further  re- 
moved from  doors. 

Why  not  send  for  particulars? 


Air  Puh   Button  Control 


Standard  Geared  Type  Door  Engine 


CONSOLIDATED  CAR-HEATING  COMPANY 

Albany,  New  York 

New  York  City  Chicago  Coaticook,  Quebec 
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'\  Y  7ELL  informed  officials,  when 
'  '  buying  new  equipment  or 
when  renewing  upholstery,  usually 
specify  Fabrikoid. 
They  have  learned  that  it  wears 
splendidly,  that  it  is  washable  and 
that  it  always  retains  its  original 
beauty. 


A  Strong 
Sanitary 
Seat  Covering 


Fabrikoid  upholstery  does  not  ab- 
sorb dust  or  germs.  It  is  water- 
proof and  stain-proof;  it  does  not 
crack,  scuff  or  grow  shabby. 
You  cannot  find  a  more  practical 
seat  covering,  or  one  more  thor- 
oughly adapted  to  electric  railway 
service.  Samples  will  convince  you. 


DU  PONT  FABRIKOID  CO. 

WILMINGTON.    DELAWARE 


r    A     B     R     I      K     O      I      D 
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Car  Space 
\^lue  is  ^au^ed 
by  Car  Card  Value 


Maintains  the  Value  of  Both 


Collier  Service  covers  every  nook  and  corner 
of  the  country  so  well  that  no  matter  how 
small  or  how  large  an  advertiser  is,  service 
of  the  highest  quality  is  rendered. 

This  means  satisfied  advertisers  and  it  is 
only  through  the  steady  and  uninterrupted 
support  of  satisfied  advertisers  that  the 
stability  of  car  space  is  maintained  as  a 
source  of  revenue  to  the  railway  company. 


Candler  Buiidinf.  New  York 
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STANDS  THE  WEAR 


^X'S-  *  "'      » 


'  \ 


Being  made  of  extra  quality  stock 
smoothly  braided 

SAMSON 

SPOT  TROLLEY 
CORD 

gives  long  service.  Being  thoroughly 
water-proofed  it  resists  the  action  of 
the  weather.  Know  it  by  the  Colored 
Spots,  and  don't  overlook  the  fact  that 

SAMSON  BELL  AND  REGISTER 
CORD 

represents  the  same  durability  and 
economy. 

All  .  izes,  all  colors 
Samples  and  prices  gladly  sent 


SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 
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WINDOW  TROUBLES  ARE  ELIMINATED 

with 

EDWARDS  COMPRESSION  BRAKE  DEVICE 


Injuries  caused  by  windows  dropping  on  passengers' 
fingers  result  in  claims  against  the  Car  Company. 

Damage  caused  by  windows  dropping  suddenly  and 
cracking  the  sash  frame,  breaking  the  glass  and  damag- 
ing the  sash  lock,  result  in  maintenance  charges. 

Both  of  these  expenses  may  be  cut  by  equipping  your 
windows  with  Edwards  Compression  Brake  Device 
which  retards  all  downward  movement. 

The  device  may  be  fastened  either  to  the  sash  or  the  edge 
of  the  stop  casing  next  to  the  sash. 

It  has  two  springs  of  different  tension,  the  heavier  being 
at  the  top.  When  the  sash  is  raised,  the  sliding  shoe, 
pictured  above,  slides  automatically  to  the  bottom  and 
compresses  the  weaker  spring,  allowing  the  sash  to  be 
raised  with  comparative  ease.  When  the  sash  is  lowered, 
the  shoe  automaticalK  slides  to  the  top  and  compresses 
the  heavy  spring.  This  increased  pressure  gives  sufH- 
cicnt  friction  to  prevent  the  sash  from  falling,  and  at 
the  same  time  holds  the  sash  firmly  against  the  outer 
stops  when  the  window  is  closed. 

Edwards  fixtures  are  standard  on  Birney  Standard  Safety 
Cars. 


O.  M.  EDWARDS  CO.,  INC.,  SYRACUSE,  N.  Y. 

Manufacturer  of: 

Window   Fixtvra*  Top,  Botiom  antl  Sid*  Metal    Estcntion    PUlforin  Metal   Stop  Caaing* 

Sath    Balancaa  Waalhar  Stripping  Trap   Doora  Railwajr   Davicaa 
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Carbon  Brushes 

Uniform  quality  runs  through- 
out the  whole  Le  Carbone  line 
of  brushes.  This  assures  the 
user  of  the  same  excellent  re- 
sults on  his  repeat  orders. 

You  can  reduce  your  brush 
and  commutator  maintenance 
to  a  minimum.  A  postcard 
will  start  you  on  the  right 
track  for    lower    maintenance. 


W.  J.  JEANDRON 

227  Fulton  St.,  New  York  City 

PITTSBURG  OFFICE:     634  Wabash  Bldg. 

Canadian  Distributors: 
Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal  and  Toronto 
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Why  Is  a  Safety  Car  Safe? 

This  question  has  often  been  asked.    We  answer  it  in  this  way: 

The  Safety  Car  is  safe  because  it  has  all  the  known  safety  devices  on 
it.  It  is  under  the  control  of  one  man  who  is  in  a  position  to  see 
everything  that  is  going  on  without  paying  attention  to  the  inside  of 
his  car. 

Everything  should  be  made  automatic  as  far  as  possible. 

H.  B.  Life  Guards  are  automatic,  positive  and  instantaneous  in 
action  and  minimize  the  front  end  accidents,  which  is  an  insurance 
against  fatal  accidents,  and  which  Railway  Operators  cannot  over- 
look. H.  B.  Life  Guards  are  standard  equipment  on  most  safety 
cars,  but  make  sure  that  you  get  them.  Don't  fail  to  specify 
H.  B.  Life  Guards  as  manufactured  by  the  Consolidated  Car  Fender 
Company. 

•  Write  for  detailt 

"Barrier  of  Safety"  between  the  fallen 
pedestrian  and   the   car   wheels. 

The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

Canaral  Sal«>  Agent 

Wendell  &  MacDuffie  Co. 

61  Broadway,  New  York 
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Reduce  Your  Labor  Costs 

By  Using  Bayonet  Trolley  Equipment 

Kept  in  Better  Condition  with  One-third  the 

Time  and  Labor  Required  for  the  Old 

Style  Riveted-to-the-Pole  Type 

of  Equipment 

Bayonet  Special  Trolley  Wheels 

are  made  of  the  very  highest  grade  of  metal.   No  cheap  alloys  or  • 
old  trolley  wheels  recast  into  new  ones.  All  hand  turned,  insuring 
the  greatest  accuracy  and  balance.    They  are  known  all  over  the 
world  for  their  superiority  over  other  wheels,  their  economical 
and  efficient  service  having  been  proved  by  competitive  tests. 

Bayonet  Detachable  Trolley  Harps 

are  the  only  trolley  harps  with  which  you  can  change  from  wheel 
to  sleet  cutter  or  to  a  new  wheel  in  TEN  SECONDS.  No  tools 
required  on  top  of  the  car;  only  your  hand  is  necessary.  All 
inspections,  repairs,  adjustments  and  lubricating  are  done  at  the 
work  bench  where  they  are  better  done.  This  eliminates  unsatis- 
factory patchwork  on  top  of  car,  insures  perfect  running  trolleys 
and  increases  your  trolley  wheel  mileage  at  least  33  1-3%. 

Bayonet  Trolley  Base  with  Detachable 
Pole  Clamp 

is  the  only  trolley  base  made  on  which  the  trolley  pole  can  be 
changed  in  30  SECONDS  and  the  wheel  be  in  perfect  alignment 
with  the  wire,  and  no  tools  required  to  do  the  job.  Greatest 
flexibility  of  pole  action  is  affor4ed  by  long  extension  springs  and 
self-lubricated  bushings  in  bearings,  and  the  roller  bearing  swivel 
gives  freedom  to  the  rotary  motion.  It  is  so  constructed  that 
you  get  a  uniform  wire  pressure  at  all  angles  of  pole.  All  wearing 
parts  are  quickly  and  cheaply  renewed,  making  the  main  parts  of 
the  base  everlasting.  I   '^ 

Perfect  conductivity  is  afforded  by  sliding  contact  between 
turret  and  base  plate.  It  saves  your  overhead,  your  wheels  and 
your  wire  by  its  freedom  of  action. 

Bayonet  Sleet  Cutters 

have  no  superiors  in  cutting  ice  from  the  wire.  If  the  ice  can  be 
removed  the  Bayofiet  will  do  the  job.  We  have  the  rigid  and 
semi-rotary  types  (the  kind  you  can  back  up  with)  both  of  which 
are  detachable  and  interchangeable  with  the.  wheel.  Only  ten 
seconds  necessary  to  make  the  change  froiii  harp  with  wheel  to 
one  with  sleet  cutter. 

All  Bayonet  equipment  sold  subject  to  approval.     You  must 

be  satisfied  or  your  money  will  be  refunded.   Begin  now  to 

practise  economy  by  using  the  Bayonet 

BAYONET  TROLLEY  HARP  CO. 

Springfield,  Ohio,  U.  S.  A. 
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The  Philadelphia  Traction  Company's 
100  New  Cars  are  Equipped  with 

Nevasplit    Headlinings 


NEVASPLIT  is  used  on  the  100  cars 
ordered  through  the  Emergency  Fleet 
Corporation  for  operation  by  the  Phila- 
delphia Rapid  Transit  Co.  to  the  Hojj 
Island  Shipyards. 

It  pays  to  start  right  when  buying  new 
cars.     Replacements  arc  expensive. 


Nevasplit  Headlining  reduces  main- 
tenance costs  to  the  lowest  degree.  Once 
put  up,  it  stays  up  without  warping  or 
splitting.  It  is  waterproof,  reduces  the 
weight  of  the  car  and  adds  safety  and 
beauty  to  the  car  interior. 

H^rite  for  booklet  and  mmplet  of  Nevotplit. 


The  Keyes  Products  Company 

120  Broadway,  New  York 

General  Sale*  A|tent<i:     Columbia  Machine  Works   and   .Malleable    Iron  Company.   Brooklyn,   N.   Y. 

National  Safely  Car  ft  Kqiiipmcnf  Co.,  St.  Louis.  Mo. 
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KALAMAZOO 


Trolley  Trolley 

Harps  Wheels 


Kalamazoo  Equipment  has  fully  demonstrated  the  economy 
of  quality.  Long  life  under  the  hardest  of  service,  even  with 
conditions  of  wear  more  severe  than  could  possibly  be  antici- 
pated, has  been  proved  by  20  years  of  performance  on  leading 
roads. 

Kalamazoo  wheels  are  made  of  virgin  metal — pure  lake  cop- 
per— they  are  of  proper  design  for  the  intended  service,  and  are 
honestly  manufactured. 

They  are  perfectly  balanced  for  easy  running  and  free- 
dom from  slippage.  They  do  not  wear  down  and  damage  the 
wire,  for  wire  life  is  more  important  than  wheel  life. 

Kalamazoo  Harps  give  perfect  and  continuous  contact,  and 
are  designed  to  permit  easy  replacement  of  wheels. 

Our  Catalogue  is  a  valuable  handbook.    Sent  on  request. 


Star  Brass  Works 

Kalamazoo,  Michigan 
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MILLER 


TROLLEY 


SHOES 


What  They  Standi  For 

1.  Lower  Maintenance  Costs; 

They  give  greater  mileage  than  ordinary 
contacts  because  of  decreased  tension  on 
trolley  base  and  because  of  sliding  contact. 
They  prevent  arcing  at  spans  and  burning 
of  trolley  wire  because  of  large  contact. 
They  do  not  come  off  the  wire,  hence  no 
damaged  car  roofs,  overhead  or  bent  trolley 
poles. 

2.  The  best  that  can  be  obtained  for 

your  high  speed  or  city  cars. 


Alfred  Connor 
DoaTor,   Colo. 


MILLER  TROLLED 

West  Newtoi 

SPECIAL  REPRESENTATIVI 
EASTERN  REPRESENTATIVE:  Nation 

SAL 
T.  C.  Whil.  A  Co.  F.    F.    Boater 

St.  LouU,  Mo.  S«n    FrancUco,   Calif. 
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GIVE  YOUR  MOTORS 
FULL  TROLLEY 

VOLTAGE 


What  ^This    Means  To  You 

1.  Preservation  of  Schedules: 

Your  motorman  is  not  constantly  losing 
power  and  your  motors  get  full  voltage 
because  of  the  large  contact  surface.  Your 
conductor  seldom  has  to  get  out  and  re- 
place the  pole  on  the  wire,  because  Miller 
Shoes  take  a  "bulldog  grip"  on  the  wire. 


2.  Increased  Revenue 

• 
• 

Lower  maintenance  costs  mean  more 

rev- 

enue. 

jected 

Miller 

Passengers  find  they  are  not  sub- 
to  delays  on  cars    equipped   with 
Shoes.     Satisfied  platform  men  are 

better 

salesmen  of  transportation. 

SHOE  COMPANY 

Massachusetts 

lolden  &  White,  Inc.,  Chicago 
tailway  Appliance  Co.,  New  York 

EPRESENTATIVES: 
W.    M.    McClintock 
St.  Paul,   Minn. 

S.    I.   Wailet 
Lo*   Angele*,   Calif. 

W.  F.  McKenney 
Portland,  Oregon 
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Products  Minimize   Maintenance 


EUREKA 


EUREKA 

EUREKA 
EUREKA 


Controller  Fingers  are  made  of  the 
be»t  material  obtainable,  are  drop- 
forged  and  hardened.  They  are 
interchangeable  on  all  standard 
controllers. 

Commutators  are  insulated  with 
Canadian  ambermica  and  fit  any 
standard  design  of  motor. 

Ears  are  cast  in  pne  piece.  The 
central  milling  eliminates  soldering. 

Trolley  Wheels  are  made  from 
toughest  bronze  obtainable.  The 
perfect  balance  combined  with  the 
excellent  wearing  qualities  of  the 
metal  insure  long  life  and  mini- 
mum wear  on  trolley  wire. 

All  MtandarJ  partm  ahippad  from 
ttoeh.  Spteial  porta  madm  to 
orrf«r. 


M  A  N  U   F  A  C  T  U  R  i:  D       BY 

THE  EUREKA  COMPANY 

NORTH  EAST,   PENNSYLVANIA 


March  20,  1920  ELECTRIC    Railway    JOURNAL  137 


Perfect 

Lubrication 
Guaranteed 

with 


Hensley  Trolley  Wheels 

All  Hensley  Trolley  Wheels  have  a  grease-containing  cavity 
from  which  the  lubrication  is  fed  to  the  hub  of  the  wheel. 

This  cavity  can  be  filled  with  one  simple  operation.  It  is  not 
necessary  to  remove  or  uncap  a  spindle  or  remove  a  set-screw 
on  the  wheel.  The  end  of  the  spindle  is  left  open  to  take  care 
of  lubrication. 

The  fact  that  the  wheel  is  always  lubricated  makes  it  exceed- 
ingly well  suited  for  high  speed  Interurban  Service  as  well  as 
for  the  low  speed  city  traffic  service,  and  insures  exceptionally 
long  life. 

Let  us  make  you  one  of  our  satisfied  customers. 
A  Catalogue  for  a  Postcard 


Hensley  Trolley  & 
Manufacturing  Company 

Detroit,  Mich. 

You'll  find  them  nice  people 
to  do  business  with. 
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Catchers  and  Retrievers 


No.  10 


No.  5 A 


FOR  SAFETY 

ORDINARY   CITY 

and 

INTERURBAN   CARS 


Simplicity  of  design  enables  us  to  pro- 
duce the  lightest  yet  strongest  Catchers 
and  Retrievers. 

Embodied  in  these  Catchers  and  Re- 
trievers are  the  features — the  Ratchet 
Wind  —  Emergency  Release  —  Drum 
(>heck — Free  Winding  Tension  Spring 
and  a  number  of  others  peculiar  to  Earll 
Catchers  and  Retrievers  alone. 

For  the  Safetv  (  ars,  we  advise  the  use  of 
Earll  No.  10  Catchers  or  4A-S  Re- 
trievers. 

For  Ordinary  (^ity  Cars —Earll  No.  7 
or  No.  10  Catchers,  unless  you  want 
No.  4A-S  Retrievers. 
For  Interurban  Cars— Earll  No.  4A-L 
or  5A-L  Retrievers  will  pro\e  satisfac- 
tory. 

We  have  devoted  years  of  experience  to 
perfecting  Catchers  and  Retrievers  to 
satisfy  your  conditions. 

Let  ua  send  you  sample*. 


No.  4A 


No.  7 
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Longer  Trolley  Wheel 
Mileage 

NOT  even  the  best  trolley  wheel  can 
function  properly  for  any  length  of 
time  if  equipped  with  a  poor  bushing — and 
that  means  any  type  of  plain  bushing. 

Any  bushing  that  is  unable  to  deliver  a  long 
period  of  good  service  without  frequent  atten- 
tion for  lubrication  is  going  to  prove  a  costly 
investment — no  matter  how  low  its  first  cost. 
Maintenance,  replacements,  low  voltage:  no 
end  of  trouble. 

Bound  Brook  (Oil-less)  Trolley  Wheel 
Bushings  require  less  attention.  It  is  seldom 
that  a  Bound  Brook  Bushing  fails  to  outlast 
the  wheel  itself.  When  it's  time  to  replace  a 
Bound  Brook,  it's  time  to  replace  the  wheel. 

The  record  of  Bound  Brook  Oil-less  Bush- 
ings— in  service  on  over  60%  of  the  country's 
electric  systems — shows  that  they  outlast  by  a 
wide  margin  all  other  bushings  of  whatever 
make. 

All  Genuine  Graphited  Oil-less  Bushings  have  always  been  made  at  Bound 

Brook,  U.S.  A. 

Bound  Brook  Oil-less  Bearing  Company 

specialists  in  the  manufacture  of  Oil-less  Bushings  for  more  than  a  third  of  a  century. 

Bound  Brook,  New  Jersey 

Detroit  Office,  1723  Ford  Bldg. 
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:osts  can  be  reduced 


POORLY  designed  and  constructed  trolley  wheels  are  bound  to  increase  the  ex- 
pense of  overhead  maintenance.  If  you  use  wheels  that  are  considered  "good" 
but  that  are  lacking  in  some  one  of  the  qualities  of  design  or  material  that 
insure  proper  balance,  even  wear  and  maximum  conductivity,  your  costs  will  still  be 
too  high.  Not  until  you  install  wheels  that  combine  all  the  essential  features  of  the 
highest  type  of  design,  material  and  workmanship  will  your  cost  curve  show  a  gratify- 
ing downward  trend. 

V-K  Oilless  Trolley  Wheels  unquestionably  belong  to  the  latter — the  expense 
reducing  class. 

They  are  made  of  special  metal,  perfect  in  texture,  tough — yet  not  too  hard. 
They're  durable — properly  balanced.    Their  conductivity  is  unusually  high. 

The  patented  graphite  and  gauze  bushing,  which  is  heat  proof  and  almost  in- 
destructible, insures  constant  and  lasting  lubrication.  There  is  no  grease  or  oil  around 
the  bearing  to  interfere  with  the  free  flow  of  the  current  thru  the  V-K  Wheel. 

This  Wheel,  used  with  the  V-K  Non-Arcing  Harp,  provides  the  best  form  of 
contact  yet  invented.  It  enables  the  current  from  the  wheel  to  be  taken  right  thru 
the  bearing  without  loss  or  interruption  from  arcing.  The  contact  springs,  while 
they  serve  to  facilitate  the  flow  of  current,  also  act  as  cushions  to  prevent  excessive 
shocks  and  dewirements  of  the  wheel. 

The  distinctive  and  patented  feature  of  this  harp  is  the  V-K  gripping  device. 
By  means  of  this,  the  axle  pin  is  firmly  held  and  locked,  thus  preventing  arcing  which 
is  the  inevitable  result  of  operating  with  loose  or  badly  fitting  pins. 

We  tolieit  eorretpondence  from  exeeutivm  in  charge  of 
operation  and  maintenance.  Catalog*  covering  our  com- 
plete  line  will  be  ment  free  on  reque*t. 

More-Jones  Brass  &  Metal  Co. 

St.  Louis,  Missouri 


Dilloss   Ti'olloy  Wheel    and 
Non -Arcing   Harp 


r^-^^  =      >''^<^- 
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Chillingworth 

One-Piece 

Gear 
Cases 


Lateat  Improved  De*i(n  of  Two  Point  End  Sutpended  Casa 


Chillingworth  Gear  Cases  are 
made  from  deep  drawing  open 
hearth  steel : 

Seamless  —  Protecting  your 
gears  and  pinions  from  water, 
mud  or  dirt,  and  preventing 
oil  leakage. 

Rivetless — Making  them  im- 
mune to  loosening  from  \  ibra- 
tion. 

Linht  IFeiff/tt—W;}  lighter 
than  malleable  iron  cases  and 
more  durable,  since  on  bad 
roadbeds,  where  a  malleable 
iron  case  would  smash,  a 
(Jhilling\v()rth  merely  dents. 

Fitted  with  Cihillingworth 
Malleable  Iron  Brackets  that 
hold  them  sect i  rely  to  the  mo- 
tor frame.  Hspecialh-  de- 
signed to  withstand  vibration 
and  ordinary  rubbing  over  ob- 
stacles in  the  roadbed. 


Typical  Side  Suspended  Cases 


THAYER  &  COMPANY,  Inc. 

Ill  Broadway,  New  York  City 
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Safe 
Braking 

1 

1 

■ 

■ 

Safe  braking  means  that  your  brakes 

are  safe  all  the  time. 

To  be  safe  the  slack  which  comes 

from  wear  on  the  brake  shoes  must 

be    taken    up    and    taken   up   when 

necessary. 

With  our  slack  adjusters,  there  is  no 

liability  of  human  error,  inasmuch 

as   the   adjuster  takes   care  of   the 

■ 

slack  automatically. 

. 

. 

Accidents,    with   the    usual    excuse, 

"The   brakes   wouldn't   work,"   are 

dreaded  by  the  operator.   Stop  these 

accidents,   by  stopping  the  excuse, 

with      Smith-Ward      Brake      Slack 

Adjusters. 

The  number  of  cars  now  in  operaton 

equipped  with  these  slack  adjusters 

prove  our  contention  that  they  are 

;  /' 

satisfactory  and  100*^  efficient. 

SMITH-WARD  BRAKE  CO.,  BROOKLYN,  NEW  YORK 
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Boyerized 

To  More  Safety 


Safety  First,  did  you  say? 

Why,  that's  an  old  story  with  us! 

Long  before  that  phrase  became  com- 
mon we  were  preaching  the  gospel  of 
attaining  Safety  First  through  the 
elimination  of  soft  brake  pins  and 
bushings  by 

Boyerized 
Safety  Pins  and  Bushings 

Where  did  we  do  the  preaching? 

Right  down  in  the  shop,  to  those  men 
who  were  only  too  well  acquainted  with 
the  high  accident  and  high  upkeep 
costs  of  the  pins  and  bushings  that 
were  then  common  on  both  new  cars 
and  old. 

We  didn't  ask  them  to  take  our  word 
for  our  claims.  Just  requested  them 
to  try  a  few  samples  and  see  for  them- 
selves. 

And  it  was  because  these  practical  men 
were  "shown"  so  well,  that  Boyerized 
Pins  and  Bushings  are  now  sold  by  the 
hundred  thousand  to  give 

Greatest  Safety  and 
Longest  Life 

Other  Boyerized  Prod 

Boyerized  Nuts  and  Bi 
Manftanese  Brake  Hca 
Mani^nese  Body  Bunt 


Bemis  Car  Truck  Co., 
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Brake  Aids 

^/  Less  Expense 


Safety  Cars,  did  you  ask? 

Sure!  On  hundreds  and  hundreds  of 
them! 

Boyerized  Pins  and  Bushings  proved 
good  on  the  old-style  cars,  but  they're 
all  the  better  for  the  faster-braking 
Safety  Car  equipped  with  air  brakes, 
because 

Harder  Service 
Demands  Higher  Protection 

\\  hat  has  Safety  Car  service  to  do  with 
better  brake  pins  and  bushings? 

Lots!  Because  the  Safety  Car  is  so  light, 
say  450  lb.  to  the  seat,  that  the  variations 
in  braking  load  .are  much  greater  than 
in  cars  weighing  900  to  1400  lb.  per  seat. 
The  live  load  may^actually  equal  the 
dead  load. i  ^,,l^iaJaj|J>^j>jg  h   .) 

The  corresponding  range  in  braking  ap- 
plications naturally  calls  for  the  highest 
possible  grade  of  brake  pins  and  bushings. 

Of  course,'/'highest  grade"  means  Boy-' 
erized  Pins  and  Bushings,  and  only 
Boyerized;  on  the  bases  of  proved 
strength,  dependable  uniformity  and 

Lowest  Cost 
per  100,000  Car-Miles 

%t  Reduce  Maintenance 

mis  Trucks 

inganese  Transom  Plates 

»nze  Axle  Bearings 


Springfield,  Mass 


I 
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Maintenance  by  Elimination  of 
Maintenance — 

HOW  ONE  ELECTRIC  RAILWAY  DOES  IT 
WITH  "TOOL  STEEL"  QUALITY 

Letter  from  customer  dated  September  1st, 
1916: 

"  Ship  us  some  Tool  Steel  pinions  for  baby  motor 
equipment.  Original  pinions,  high  grade  quenched 
type,  wore  out  in  15,000  miles,  the  second  lot  wore 
out  in  12,500  miles." 

rETTER  from  same  customer  dated  Septem- 
ber 12th,  1919: 

"  Send  us  some  more  Tool  Steel  pinions.  The  orig- 
inal ones  which  you  furnished  for  this  equipment 
gave  about  115,000  miles." 

This  is  not  a  comparison  with  soft  pinions,  but 
with  the  high-grade,  widely  advertised,  high- 
priced  variety. 


The  Tool  Steel  Gear  &  Pinion  Co.  Cincinnati,  O. 
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5458  Helical  Gears 
5596  Helical  Pinions 


Ordered  in 

Five  Months 


^♦:*"*o. 


R.D.NUTTALLCO. 

Pittsburgh, 
Pa. 


The  Railway  men  of  the  country  were  introduced 
to  the  latest  development  in  Railway  gearing  at  the 
AERA  Convention  last  October. 

Those  new  Helical  gears  looked  good.  Their  princi- 
ple of  operation  was  right.  The  gear  was  an  evolu- 
tion in  railway  gearing  practices,  and  the  mechan- 
ical men  saw  it.  They  saw,  too,  that  railway  oper- 
ation could  be  raised  to  a  new  plane  and  this  is  being 
done  rapidly. 

To  date,  5,458  Helical  gears  and  5,596  Helical  pinions- 
have  been  sold  to  Electric  Railway  Companies,  and 
the  silent  and  powerful  Helical  gears  are  doing  every- 
thing expected  of  them. 

Waltoittlfclksal  Gcats 

A  PROVEN    SUCCESS 
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Rollway 
Bearings 


Lubrication 

They  are  practically  fric- 
tionless  and  of  unques- 
tioned durability.  They 
require  lubrication  not 
oftener  than  four  times 
a  year. 

Adaptability 

They  can  be  adapted  to 
existing  types  of  railway 
trucks  and  axles.  No  bet- 
ter bearings  made  for  the 
safety  car. 

Adjustment 

They  require  no  adjust- 
ment to  be  made  in  as- 
sembling the  bearing  on 
the  axle,  and  do  not  re- 
quire a  skilled  mechanic 
to  do  the  work. 

Price 

Low  enough  to  warrant 
universal  adoption  and 
standardization. 

Rolkcay  Bearings  are  oil- 
f if! /if  find  dust-proof .  They 
hni'c  pruvetj  capable  of 
<  nrrying  the  heaviest  loads 
tifid  maintaining  the  high- 
est speeds  required  in  the 
Elertrir  Railway  Service. 

Send  for  Detail* 


The  Railway 
Roller  Bearing  Co. 

Syracuse,  N.  Y. 
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Oil  Switch  Service 


Storage  batteries  are  used  in  power  houses  and 
sub-stations  for  the  operation  of  oil  switches 
and  for  supplying  current  for  pilot  lamps  and 
emergenc)-  station  lights  in  case  of  failure  of 
power  supply.  For  this  service  the  "Chloride- 
Accumulator"  and  the  "Exide"  battery  are  used. 


'Cblodbe  Hccumulatot*' 
'^1Itonclab*I6xibe" 

Batteries 

•  —  »  .    . 

For  every  service  in 
Railway  Electrification 

Head  and  Tail  Lights 

The  "Exide"  Battery  is  being  used  in  con- 
nection with  head  lights  and  tail  lights  for 
furnishing  current  in  case  of  interruptions  in 
power   supply. 


Load  Regulation 


espe:Lir;'^'"fJ„^/J^?  and   fluctuations  of  load 
•dapted.  "■"        ^'"°"<i«-Accumu"ator"     1^ 


High-Voltage,  Direct-Current 
Locomotives 

operating 


for 


compressoi 
Direct  current  ';'^„„"/;;[7p7aratus  during 
'■«•«"  ='"''  '^r^i'e  norma  power  supply  is  .m- 
iuterrupt.on  of  '^'.^^"^^d.EP.ide"  °-"" 
portant.       1  n«       '  ■  ■ 

,een   furnished   for 
UKomo.ives  of  th.s  tvpe 


Battery 
=rmb;"r"of   large   electric 


Storage  Battery  Locomotives 

In  Yards  and  on  Sidings  where  overhead  wires 
or  third  rail  construction  are  objectionable,  a  stor- 
age battery  locomotive  equipped  with  the  "Iron- 
i-lad-Exidc"   Battery   will   meet  the   requirements. 


Regeneration  on  Mountain  Grades 

As  a  reservoir  for  storing  the  energy  developed 
by  regeneration  while  descending  a  long  mountain 
grade,  a  storage  battery  of  "Chloride  Accumulator" 
"will   fill  the  bill." 


THE  ELECTRIC  STORAGE  BATTERY  CO. 


The 


The  -Exioe    '*  1Hpcap»ExiJ>e  " 


Manufacturer  of 

•CbloriDc«accumulator  fThe;" xru^or  accumulator" 


Ubfn»]£xibC"  The  "  1FronClaO=0exi£»e  "   Batteries 

New   York       Boston       Chicago       Washington         PHILADELPHIA,    PA.     Roehester  Detroit 

Cleveland     Atlanta     Pittsburgh     Minneapolis  1888-1920  Kansas  City  Denver 

Spprlal  CiiniKlInn  RpprpKentative:  Cha?,  E.  Goad  Entriiiwrine  Co..  Toronto  and  Montreal 


St.  Louis 
San  Francisco 
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hat  helps  reduce  maintenance  costs 


D 


'h. 


HIS  is  what  we  mean  by  "Individual  Lubricating  Service."  In  thefirstplace, 
your  property  is  considered  as  an  individual  unit,  presumably  requiring 
a  lubricant  and  a  service  different  from  that  needed  by  other  properties. 

With  this  thought  in  mind,  our  service  men  made  a  thorough  analysis  of  your  re- 
quirements from  the  viewpoint  of  the  lubricating  specialist,  checking  carefully 
the  physical  characteristics  of  your  property,  type  and  condition  of  equipment, 
nature  of  service  to  the  public,  etc.  Then,  and  not  before,  tests  and  demonstra- 
tions of  the  lubricant  which  they  believe  to  be  the  best  for  your  individual  require- 
ments are  made.  These  tests  are  carried  out  over  an  extended  period,  giving  you 
ample  opportunity  to  check  results  and  determine  their  value  from  the  money  sav- 
ing standpoint. 

That  these  scientific  investigations  do  result  in  reduced  operating  costs  is  evidenced 
by  the  increasing  number  of  electric  railroads  using  Tulc  and  Universal  Lubri- 
cating Service. 

We  will  gladly  furnish  executives  in  charge  of  operation        "" 
or  maintenance  with  complete  data  upon  request. 


NIVERSAL  LUBRICATING  CO 

CLEVELAND  OHIO 
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F.C.S.Wheels 

have  the  Right  Material 
in  the  Right  Place 


The  surface  of  tread  and  flange  contains  three  and 
one-half  per  cent  carbon  white  iron,  harder  than  tool 
steel,  insuring  long  wear. 

The  softer  hub  permits  easy  machining. 

The  arched  face  plate  gives  additional  strength. 

Reasons  why  you  should  use 
GRIFFIN  F.  C.  S.  WHEELS 

Less  wearing  away  of  metal  of  the  flange. 

Less  chance  for  derailment  at  switch  points  and  on 
curved  worn  rail  because  of  freedom  from  sharp  flanges. 

Less  wearing  away  of  metal  at  the  gauge  of  rail  be- 
cause the  rubbing  friction  is  at  a  minimum. 

Less  resistance  to  movement  of  the  car. 

Less  resistance  on  curves. 

Less  power  required  for  traction. 

Less  metal  worn  away  from  brake  shoe  per  unit  of 
work. 

Less  reduction  in  diameter  per  unit  of  service,  there- 
fore less  labor  in  removing  wheels  to  main- 
tain the  same  diameter  of  wheel  throughout 
the  same  car. 

Griffin  Wheel  Company 

McCxirmick  Building,  Chicago,  III. 

FOUNDRIES: 


Chiea«o  U««roii  BortOB 

St,  P«ul  T««o«« 


L4M  AafU* 

City 


Denver 
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VAN  DORN  COUPLERS 

For  All  Services 


No.  796 


Radial  M.  C.  B.  Coupler  with  Vertical 

Pivoting  Head  Equipped  with  Double 

Spring  Draft  Gear. 


All  Van  Dorn  Couplers  couple  automatically 
by  impact.  Coupling  is  positive  and  certain, 
even  when  couplers  are  greatly  out  of  line 
horizontally  or  vertically,  or  both. 

Vertical  Pivoting  Head  relieves  platform  strains 
at  sharp  changes  in  grade. 

Radial  movement  120^  Radial  Carrier  elim- 
inates binding.  Van  Dorn  M.  C.  B.  Couplers 
interchange  with  all  standard  M.  C.  B.  couplers 
on  both  steam  and  electric  railroads. 


For  Heavy  City  and 
Medium  heavy 
Interurban  Service. 


No.  1200 

Car -and -Air    Couplers    equipped 
with  No.  1160  Draft  Gear. 


WRITE  FOR 
CATALOG! 


VAN  DORN  COUPLER  COMPANY 

2325  South  Paulina  St.,  Chicago,  III. 
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"STANDARD** 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

^  C  -f       "The  'Standard'  Brand  on  your  material      f  Q  f 
N^OM^      is  an   assurance  of  eventual  economy."      M^wM^ 

•RAND  aRANO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON.  ENGLAND 

HAVANA.  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY,   MEX. 
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AXLES 

for  street,  subway,  elevated  and 
interurban  cars. 

Annealed. 

Coffin  treated. 

Quenched  and  tempered. 

Heat  treated  to  other  specifi- 
cations (if  satisfactory). 


MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

I  General  Sales  Office,  WIDENER  BUILDING,  PHILADELPHIA,  PA. 

I  District  Sales  Offices: 

I  Atlanta  Boston         Chicago         Cincinnati         Cleveland         Detroit         New  York         Philadelphia         Pittsburgh 

I  San  Francisco         Salt  Lake  City         Seattle         St.  Louis 

I  Sole  Export  Representative: 

I  CONSOLIDATED  STEEL  CORPORATION,   165   Broadway.  New  York 

I  All  export  inquiries  should  be  sent  to  this  address. 

I  27-1 
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1     XV   Y    l^OlV       RKDUCKU  HEIGHT  1     ivUl^lVO 

Insure  Easy  Riding  Cars  and  Low   Maintenance 


WHKKI.  BASE  5  ft.  2  in 


Viuuiited  on  26-Inch  Wheels  With  Springs  0%-er  Journal  Boxes 
Detifirned  (o  Mount  Centre  and  End  Entrance  Cars  Low  Down 


SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

MOTORS  AND  BRAKES  INSIDE  HUNG 

WEIGHT  OF  CAR  BODIES  16.000  TO  22.000  LBS. 

HEIGH  r  FROM  R.\IL  TO  CAR  BODY  BOLSTER  22V,  IN. 


The  Public  Wants  the  Low-Level  Car 
—and  Speed-and  SAFETY! 


TAYLOR  ELECTRIC  TRUCK  COMPANY 


SEND  FOR  PORTFOLIO 


TROY,  N.  Y. 


ESTABLISHED  1892 


I 
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SiJxfuis  i 
Bufftilo  -f 
PiUsburtr  2 
C leu f land  i. 
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yiHanta. 
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Heading  7h 
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r— i r-    V 


WCAROUlNA 

"x -. 


\».CA«.00 


XJ. 


apaciti/ 
20,000 


■PerDay 
'26 Million  in  Serv'ice 

^ssodafjon  of  Manufacturers 
o/Chilled  Car  Mieels       : 
12Z9  y^cCormick  Bide/.  Chicago. 
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Two  of  the  Biggest  Money  Makers 
in  Trolley  Parks  Today  Are 


2?5 


\ 


and 

SCORE  BALL  TABLES 

SKEE  BALL  is  known  from 
coast  to  coast.  It  is  one  of  the  few 
amusements  that  appeal  to  men, 
women  and  children.  LInlike  most 
other  park  games,  its  popularity  in- 
creases. 

The  Philadelphia  Rapid  Transit 
Company  have  had  ten  alleys  in  active 
operation  at  Willow  Grove  Park  for 
three  years.  Receipts  last  season  were 
larger  than  ever.  ^ 

SCORE  BALL,  for  a  small  invest- 
ment, is  the  bissc-^t  money  maker  of 
its  kind  on  the  market.  These  games 
will  earn  their  cost  within  a  few  davs. 


!K- 


,  .w^ 


Our  latest  models  of  both  games  are 
very  much  improved. 

Send  for  Catalogue. 

Order    ivithout    delay    for    early 
Spring  delivery. 

Manufacturers  and 
Distributors 

Skee  Ball  Company 

1015  North  Bodine  Street 
Philadelphia,  Penna. 
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Unaffected  by  Service  Conditions 

The  crossover  points  are  your  weakest  wire  points.  They  can  be 
made  the  strongest  by  using  Anderson  Crossovers,  which  are  equipped 
with  approach  cars  of  bronze  so  pivoted  to  the  main  casting  that 
they  rise  slightly  with  the  approach  of  the  trolley  wheel  diminish- 
ing the  wear,  and  preventing  crystallization,  the  forerunner  of 
breakage. 

These  cars  are  removable  and  replaceable  in  a  way  that  will  not 
disturb  the  body  of  the  crossing. 

Catalogue   8   telling   all   about   it 
is  ready  for  you  now 


ALBERT  &  J.  M.  ANDERSON  MFG.  CO. 

(Established    1877) 

289-293  A  Street,  Boston,  Mass.,  U.  S.  A. 


BRANCHES: 


New    York,    135   Broadway 
Chicago:    105  So.  Dearborn   Street 


Philadelphia,  42S  Real  Estate  Trust  Bldg. 
London,  E.  C,  48  Milton  Street 


ROEBLl 


IL 


We    make    with    strict   attention    to 
quality  of  materials  and  workmanship : 

Trolley  Wire 
Wire  Strand 
Welding  Wire 
Weatherproof  Wire 
Car  Wire  and  Strand 

Power    Cables        Rubber  Covered 
Paper    Covered 
Cambric    Covered 

John  A.  Roebling's  Sons  Co. 

Trenton,  N.  J. 

Branches : 

New      York      Boston      Chicago      Philadelphia      Pittsburgh 

Cleveland     Atlanta     Sao  Francisco     Los   Angeles 

Seattle  Portland,    Ore. 


amsE 
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Permanent! 


Immune  to  fire,  lightning  or 
electrolytic  corrosion;  dura- 
ble as  solid  concrete — but  of 
hollow  construction,  allowing 
utmost  ease  in  handling;  low 
in  first  cost  and  with  negli- 
gible upkeep  expense — these 
are  a  few  of  the  decided  ad- 
vantages which  characterize 
Massey  Hollow  Reinforced 
Concrete  Poles. 

Made  by  skilled  workmen  un- 
der intelligent  supervision, 
reinforced  with  positive  ac- 
curacy and  possessing  a  den- 
sity of  concrete  unattainable 
in  ordinary  construction. 
Massey  Hollow  Reinforced 
Concrete  Poles  arc  ideal  for 
trolley  supports  and  lighting 
standards. 


IntmrMmling  mMprrlmtntml  Jmtm  U  t 
Writ,  loJmy. 


"The  Wood  Eternal" 

ijives  insurance  against  a 
continuous  big  /(7/?or  cost 
for  renewals  and  replace- 
ments in  the  nian\  niilway 
uses  for  lumber. 

When  you   specify  and  use 

All  Heart  Cypress 
for  Ties,  Fencing, 
Trunking  and  Cap- 
ping, Cross  A  rms,  &c 

you  know  it  will  jrivc  longer 
service  than  any  other  ni;jtcrial. 
You  know,  too,  how  labor  costs 
exceed  material  costs  in  almost 
every  case.  Of  course  even  Cy- 
press may  eventually  have  to  be 
replaced.  Nothing  lasts  quite 
"forever."  But  in  the  long  service- 
life  you  get  from  all-heart  Cypress 
you  wiUhsLVc  savec/  a  lot  of  labor 
costs  in  maintenance  alone. 

Anyway,  that's  why  a  number  of 
the  biggest  railways  in  the  coun- 
try insist  bn  A 11- Heart   Cypress. 


T»AOt  Mask  Ric.  U.S.  P^T.Omci 

''''Buy  by  the  Cypress  Arrowy 
Look  for  this  mark  on  the  end 
of  every  piece — or  on  every  bun- 
dle.   Our  data  is  at  your  service. 

Southern  Cypress  Mfrs.'  Association 

1265  Hibcrnia  Bank  Bvilding,  New  Orleans,  La.,  or 
1265  Heard  National  Bank  Bldf.,  Jackconvillo,  Fla. 
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Rome 


COPPER     AND 

BRONZE    BARE 

WIRE 

Round,  square  and  rectangular. 
plain   and    tinned. 

HOT  ROLLED 
COPPER  AND 
BRONZE  RODS 

COPPER  AND 

BRONZE 

TROLLEY  WIRES 

Round.  grfMkved  and  fisure  eight 

POWER  CABLES 

Solid    and    atrandad. 

ROUND  EDGE 

FLAT  COPPER 

WIRE 

MAGNET  WIRE 

Round    •ouare  and  rectangular 

cotton    covered,    ailk    covered. 

enamel     covered,     enamel     and 

cotton,    enamel    and    ailk. 

POLISHED 

COPPER  PIANO 

COVERING    WIRE 


Wire 


WIRES   AND 

CABLES   FOR 

EXPORT 

GATHERING 

LOCOMOTIVE 

CABLE 

MINING 
MACHINE  CABLE 

DECK  CABLE 

BREWERY  CORD 

SPECIAL  WIRES 
AND  CABLES 

GAS  ENGINE 
CABLE 

RUBBER 

INSULATED 

WIRE 

Bridle     wires.     Beaible     eorda. 

jtunper  wire*,  telephon*  wiraa. 

N.  E.  C.  S.  wire,  nxturo  wirea, 

heater  cord*. 

AUTOMOBILE 
WIRES 

Charging  cabUa.  ignition  wiraa. 

•Mrter     cable,    liflhtlDg     wira. 

horn  WW*. 


mmiiiiiMMiiMHiiiriiiHiiiiMiiiiiiiHiiiitMiiiiiMnMiHiiiiiiriiiniiiiiniMtittiirMiitiMhtrtirMutiiiiiiHiiMniiihiiriiiiintrMiHtiMniiMiiiuMMiiiMhiiiiiiin 
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— ^here's  a 

wire  pulling  clamp 

that's  different 

— different  in  this  way.  It's  of  large  capacity 
but  light  in  weight.  It  can  be  quickly  put 
on  and  quickly  removed.  It  can  be  readily 
shoved  out  and  pulled  in  on  the  wn're.  It 
will  take  hold  of  a  wi-e,  either  bare  or  in- 
sulated copper  or  aluminum  without  biting 
it.  And  its  construction  is  such  that  it  can- 
not accidently  drop  off. 

Do  yi)u  kniiu  >il  any  other  clamp  that  com- 
bines all  these  features?  Electrical  engineers 
everywhere  find  Bush  Wire  Pulling  Clamps 
an  indispensablr  part  of   thrir  equipment. 


BulUtin  "A"  Jmteribma  and  illuttrataa 
a  numbar  of  Buth  £/«ctric  Safmty 
Tool*.  It'a  a  boohlmt  that  ihoulj  h* 
on    your    doth    for    raady    roforoneo. 

Writm   today   for  a   copy. 


BUSH 

Wire  Pulling 

Clamps 


The  Bush  Electric  Co. 

Cleveland,  Ohio 


A  Real  Money  Saving 

on 

Corrugated  Metal  Culverts 

We  have  saved  many  culvert  users  a  nice  bunch  of 
money  on  their  culvert  contracts.  We  can  do  the 
same  for  you.  Some  of  these  buyers  have  frankly 
told  us  that  they  had  almost  neglected  to  consider 
us  in  mailing  out  their  requests  for  prices.  Some 
had  been  erroneously  informed  that  we  did  not 
make  anything  but  the  Nestable  Culvert  while 
others  had  been  persuaded  to  think  that  our  ex- 
treme distance  from  ultimate  destination  made  it 
impossible  for  us  to  be  in  the  running. 

Now  in  the  first  place,  we  make  both  the  Nestable 
and  Round  Riveted  Culvert  and  can  therefore 
furnish  whichever  you  prefer. 


"ACME"  (Ne.table) 


"IMPERIAL"  Riveted 

As  to  distance,  we  have  in  mind  a  recent  order 
from  a  customer  in  Utah  for  approximately  3400 
feet  of  Imperial  Riveted  Steel  Culverts  for  use  on  a 
Federal  Aid  contract  and  another  customer  in 
West  Virginia  who  gave  us  an  order  for  6000  feet 
of  "ACMEIS"  assorted  sizes,  nested,  for  State  High- 
way Work. 

It  required  two  gondolas  to  ship  the  3400  feet  of 
Riveted  pipe  to  Utah  and  only  one  box  car  to  ship 
that  6000  feet  of  "ACME"  pipe,  nested,  to  West 
Virginia.  That  is  one  big  point  in  favor  of  Nestable 
— reduced  freight  charges.  However,  in  both 
these  cases  we  saved  the  customers  money,  which 
saving  they  would  have  lost  entirely  if  they  had  not 
gotten  our  prices. 

When  you  are  in  the  market  be  sure  and  write  us 
so  that  we  may  present  our  money  saving  proposi- 
tion to  you.  And  remember  we  will  be  glad  at  any 
time  to  give  you  our  advice  regarding  the  respective 
merits  of  Nestable  and  Riveted  Pipe,  as  we  make 
both  kinds  and  therefore  can  speak  impartially. 


TliE  Q^TON  Qjlvert6SiloGh 

MAWUPACTimtRA 

Canton.Qhio.  U.S.A. 
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It  does  not  just  happen  that  the 

"CHEATHAM  SWITCH"  is  used 

by  nearly  every  important  Street 
Railway.  It  is  wonderfully  rugged. 
Siniple  in  construction.  Low  cost 
of  maintenance.  Labor  and  time 
saver.  And  the  Cheatham  Electric 
Switching  Device  Co.,  of  Louisville, 
gives  real  service. 


Westinghouse — Frankel 
Solderless  Connectors 


'^WESTINCHOUSrt 
ELECTRIC 


At  the 
Critical  Moment 

What  does  it  cost  when   that  over- 
heated   soldered   connection   fails  and 
your   service    is   interrupted   until  a  te- 
dious repair  has  been  made? 

Higher  wages    and  shorter  hours  make 
time  more  valuable  than  ever,  and  unneces- 
sary delays  must  be  avoided.    Frankel  Sold- 
erless Connectors    are   t'le  logical  solution. 
Frankel  connectors  stand    maximum  over- 
load without  injury,  are  quickly  installed 
and  removed    by  even    the  inexperienced, 
eliminate  solder  and  the  blow  torch  and 
are  adapted  to  all  sorts  of  splicing. 
In    short  —  Frankel     Solderless 

Coin^ctor*  maVe  perfect  splices  with 
ftal  economy. 

Seid    for    iVliniatu^e 
catalogue  I-B  3 


Westinghouse  Electric  and  Manufacturing  Co. 
East  Pittsburgh,  Pa. 

Sol.  Aff.nt  in  the  United  State. 
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Your  equipment  can  have  no  better  insur- 
ance against  damage  by  lightning  than  a 
VAC-M  Arrester. 

The  wide  gap  of  the  VAC-M  and  consequent  freedom 
from  grounds  insure  continuity  of  service. 

A  line  protected  by  a  VAC-M  with  a  200-v.  J/^-ampcre 
fuse  was  crossed  with  a  6600-volt  electric  light  cir- 
cuit with  no  damage  resulting  to  the  equipment  back 
•of  the  arrester. 

« 

L»t  UM  provm  it 

The  National  Electric  Specialty  Co. 

Terminal  Bldg.,  Toledo,  Ohio 


A  CLEAN  SWEEP 


with 

Brooms 


axson 


No.  1.  Flat  Wire  to  sweep 
cros8in((s. 

No.  2.  For  switches,  frogs, 
etc.,  to  remove  snow  and 
li^t  dirt. 

No.  3.  Flat  Wire  for  slush, 
mud  and  dirt,  in  curves  and 
switches. 

Supplied  with  chisel  on 
end  of  handle  for  ice  or 
other  obstructions,  also  to 
throw  switches. 

Send  for  details. 


W.  J. W.  Paxson  Co. 

1021   N.  Delaware  Ave. 
Philadelphia,  Pa. 


^ 
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Mr.  Power  House 
Engineer: — 


Watch  Your  Field  Coils! 


The  temperatures  of  your  field  coils  are  given  instantly  by  the  VAWTER  INDICATING 
OHMMETER;  one  switchboard  type  indicates  continuously  their  resistance  while  carrying 
operative  current. 

Some  of  the  most  important  features  are: — 

1.  Simplicity  of  operation. 

2.  Reliability  at  all   times. 

3.  Accuracy  of  indications. 

4.  Uniform   scale. 

5.  Independent  of  variations   in   voltage. 

6.  Independent   of   variations   in   magnetic   flux. 

7.  Self  contained. 

8.  No  magnetic  shunt  to  be  adjusted. 

9.  No   calibration   to   be   made   before '  using. 
10.  Correctly    damped. 
U.  Rugged  in  construction. 

12.  Range  practically   unlimited. 

13.  Is   by   far   the   best   resistance   measuring   instrument 
ever  offered  the  testing  public. 

Supplied  for  ALL  practical  resistance  measurementM, 
with  uniform  scale  of  three  or  more  ranges  and  full 
scale     deflection     from     micro-ohms     to     meg-ohms. 

Write  for  Descriptive  Circular 
Portable  Type  VC 

THOMPSON-LEVERING  COMPANY,  Philadelphia,  Pa.,  U.  S.  A. 
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fSpjfkACO 


PNEUM 

PAINTING 
EQUIPMENT 


The  Safety  of  your  pas- 
sengers depends  on  the 
weakest  spots  of  your 
structure. 

Handbrushcs  cannot  get  into  every  crerice 
and   cranny;    a 

SPRACO  PAINT  GUN  WILL 


it  consequently  prevents   rust  and   the   deterioration  of  girder   jointt 
and  bolted  plates. 

Besides  making  for  safely,  a  Spraoo  Paint  Gun,  wielded  by  one 
handy  man,  covers  more  ground  than  half  a  dozen  painters  with 
hand  brushes.  ALL  the  surface  is  covered,  not  a  spot  escapes  the 
Spraco  Gun. 

ECONCMY— SAFETY 

you  or*  int»re*ted  in  both,  mo  tend  for  BuUmtin  No.  40 

Spray  Engineering  Co.,  Boston,  Mass. 

Manufacturwrs    also    of    Spraco    Air    WamherMt    Ct>oting    Pwndt,    NosUmm   /or 
«tf  purposos,   Vmughan  Ftow  Mmtars 


r 


SPRAY  ENGINEERING  CO.   boston,  mass 


I 


Minimize 
Maintenance 

Costs 

with 

Cameron  Products 

Cameron  Coils — Wound  to  withstand  that  rush-hour  over- 
load that  means  a  burnout  with  poorly  insulated  coils. 

Cameron  Bars — Pure  hard  drawn  copper,  giving  high 
conductivity. 

Cameron  Commutators — Made  tight  by  hydraulic  pres- 
sure, eliminating  loose  bars  and  arcing  brushes. 

Canadian  Amber — Gives  soft,  uniform  wear  and  long  life. 

Cameron  Electrical  Mfg.  Co.^  Inc. 

Ansonia,  Connecticut 
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THE  CLEVELAND 

IS  THE  FARE  BOX  THAT 

FITS  THE  FARE  AND  FARE 
COLLECTION  SYSTEM 

It  accommodates  any  rate  of  cash  fare  and 
any  kind  of  ticket.  Whether  you  have  a 
flat  fare,  the  zone  system,  service  at  cost,  or 
the  one-man  car,  makes  no  difference  to 
the  Cleveland. 


THE  CLEVELAND  FARE  BOX  CO. 

CLEVELAND,  OHIO 
CLEVELAND  FARE  BOXES  ARE  ALSO  MADE  IN  CANADA,  AT  PRESTON,  ONT. 

iwniullllllllllllllllllllilliinlillriiiiiiilHiiiiiiii njiiiiiiiiiiuiiiinliintiiiliiiiiiiiiiiiiiitiiin iiiiuiiiiimiiiiniiiiiiiiiii r iiillllniiiiiiiiimiiiiiiiiiiiiiiiiimnmlii iiilimiiiiniiimiiuiiiimiiumuiniH imintiiiiiuiiiii iniiiiiiiiiiiiiiilliuii 


List  of 
Supplies 

Badge* 

Button* 

Cap* 

Cap    Badge* 

Conductor** 
Punche* 

Fare  Ticket* 

Hand    Tally 
Regi*ter* 

Lapel   Orna- 
ment* 

Signal   Flag* 

Ticket 
Punche* 

Uniform    Cap* 


For  50  years  "American  Brand"  Sundries 
have  been  foremost  in  the  electric  railway 
industry. 

Durable,  economical,  satisfactory  in  every 
way,  they  still  maintain  that  quality  for  which 
they  were  awarded  first  place  at  the  Pan- 
American  Exposition. 

Write  for  prices 

AMERICAN  RAILWAY  SUPPLY  CO. 
134-136  CHARLES  STREET,  NEW  YORK 


168 


Electric    Railway    Journal 


March  20,  1920 


Pdwer  greater  than  the  amount  now  generated  by 
America's  mightiest  waterfall  flows  through  the 
hundreds  of  thousands  of 

Triggerlock  Controller  Fingers 

in  actual  service  each  day. 

They  are  standard  on  over  300  Electric  Railways. 
Made  within  sound  of  the  soft  thunder  of  Niagara 
Falls  they  have  rapidly  won  themselves  a  place 
wherever  they  have  been  tried,  and  have  been 
faithful  aids  during  the  present  period  of  stress. 

While  the  assured  economy  of  the  reversible  and 
interchangeable  tip  is  apparent,  it  is  only  in  actual 
service  that  their  full  value  is  appreciated.  We 
make  fingers  for  all  types  of  controllers,  starters, 
trucks,  compensators,  etc.,  which  are  perfected  in 
every  possible  way. 

Write  for  our  new  catalogue 
Note  change  of  firm  name 


G.E.K.-IO 
Showing 
Tip  unlocked 


This  is  all  yoo  scrap  whnt 
both  sides  oi  tip  are 
worn  out 


RUSSELL  MANUFACTURING  COMPANY 


814-18  Bath  Ave.,  Niagara  Falls,  N.  Y. 


557  King  St.,  West,  Toronto,  Canada 


IHMnmilMHmillMtllHIHMIMimmilltlUllltHIIUIIIMIIIIHimitllHUIIItlllinillllininillUIIIIUHIIMIIIIUHMIiniWIlM^^ 


"I'm  going  to  frame  it! 


9f 


The  speaker  referred  to  a  little  Position  Vacant  advertisement 
clipped  from  the  SEARCHLIGHT  SECTION. 

He  reads  the  "Searchlight"  ads  every  week.  In  this  way  he 
came  across  an  advertisement  that  enabled  him  to  secure  just  the 
position  he  has  been  looking  forward  to  for  many  years. 


The 


Searchlight  Section 


is  the  "Opportunity"  center  «)f  the  industries  this  paper  repre- 
sents.   It  will  pay  \fju  to  watch  it  each  week  for 

Employment,  Equipment  and  Business  Opportunities 

Start  NOiy—turn  to  the  SE/IRCHLIGHT  SECTION 

in  this  issue. 
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The  Mileage  Armature  Babbitt 


Standard  for  Forty  Years 

GUARANTEE 

We  guarantee  our  Metals  to  be  made 
100  per  cent  oi  Virgin  Raw  Materials 
of  the  Highest  Grades  at  All  Times 

It  will  pay  you  to  investigate 

E.  L.  Post  &  Co.,  Inc.,  Sole  Manufacturers 

50  Cliff  street,  New  York 


U.  S.  G.  on  a  motor  or  generator  brush  means  that  the  United  States 
Graphite  Company  was  glad  to  stamp  that  brush  as  its  product. 

It  means  that  for  commutation  no  better  brush  can  be  procured. 
That  that. brush  will  prove  itself  thoroughly  dependable  under  all 
service  conditions,  and  greatly  increases  operating  efficiency. 

That  such  a  brush  will  prove  a  material  aid  in  lowering  maintenance 

costs. 

Let  us  figure  on  your  requirements 

THE  UNITED  STATES  GRAPHITE  COMPANY 


SAGINAW,  MICH.,  U.  S.  A. 


Branch  Offices: 


New  York 
Chicago 


Philadelphia 

St.    l40UiB 


Pittsburgh 
Denver 


Birming^ham 
San  Francisco 


Largest  Miners  of  Graphite  on  This  Continent 
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Ramapo  Automatic 
Safety  Switch 
Stands 


irai^inini 


RAMAPO 
Automatic  Switch  Stands 


i 


The  Automatic  Safety 
Switch  Stand  if  trailed 
when  »et  wrong,  allows 
the  points  to  be  thrown 
by  the  first  pair  of 
wheels,  and  they  remain 
in  this  position  until  re- 
set by  hand  or  the  switch 
is  trailed  from  the  other 
dde. 


The  Automatic  Return 
Switch  Stand  allows  the 
points  to  be  forced  open 
when  trailed,  and  they 
return  to  their  original 
position  after  each  pair 
of  wheels  pass.  This 
makes  the  operation  simi- 
lar to  a  spring  switch, 
which  can  be  set  for 
either  side  by  the  use  of 
the  stand. 


."i^ac^" 


"Safety  First" 

That  kind  of  equipment  must  be  built 
or  purchased  by  a  railroad  which  will 
have  100  per  cent,  efficiency;  otherwise 
the  railroad  nullifies  and  negatives  the 
safety-first  idea.  A  "safety-first"  switch 
stand  is  a  good  object  lesson  in  the 
safety-first  movement. 

Tee  Rail  Special  Work  for  Interurban 
Lines  and  Private  Right-of-Ways 

Manganese  Construction 
Street  and  Steam  Croasinga  a  Specialty 


'RAMAPO  IRON  WORKS- 

•   HILLBURN- NEW  YORK.  • 

HatUat  HIUBUKM  N Yom/  NIAGARA  FALLS  NY  AlrwHntlWhr  WCHUROI  ST 


Kamapo  Automatic 
Rrturu  Switch 
Slaullt 


Type'C" 

EngineGis  Valve 
for  Air  Brakes 
Stands  severe  sen/ice 

,wO,  OOO       service  applications 

^J  and  releases  at  90-lb.  pressure  showed 

no  wear  on  the  pans  of  a  Type  "C" 

Engineers  Valve — and  the  valve  v:ai  oiled  onlf 

at  start  of  test.     For  severe  service  the  Tjrp* 

-  "C    is   unsurpassed. 

In  design  and  construction  every  latest  engineer- 
ing practice  it  embotfied,  producing  a  most  sat- 
isfactory valve— one  that  has  been  adopted  as 
STANDARD,  regardless  of  the  other  equipment 
used,  by  many  railways. 

Bulletin  No.    1103  on  rmquoat 

ALUS -CHALMERS 
MFG.        CO. 

Milvs/aukoe.         Wis. 

District    Offices  in  all 
Principal  Cities' 
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/ijax  Car  Brasses — Car  Brasses  produced  by  Ajax  Metal  Co.,  are  still  leaders  in  their 
field  after  40  years.     Made  with  the  same  precision  and  accuracy  as  a  car  wheel. 

Ajax  Check  Plates — Made  of  our  Perfecto  Bronze  which  will  bend  before  it  will 
break.    Outlast  all  other  check  plates. 

Jjax  Bull  Babbitt — Physically,  Chemically  and  Scientifically,  the  correct  Babbitt.  A 
Lead  Base  Babbitt  with  splendid  anti-frictional  qualities.  The  most  economical  and 
dependable  lining  for  car  brasses. 


Specify   Ajax   product*   for   new    equipment    and   repair* 

THE  AJAX  METAL  COMPANY 


Main  Office  and  Works:   Philadelphia,  Pa. 


Establiihed    1880 


Southern  Plant:   Birmingham,  Ala. 


gniaiiiiiiiuirMiiiiHitMiitiuMiiiiitiiiiiiMiiniiiiiiiiiiimiiimiiiiniiimiiiiiHiiiiHiiiiiHiuiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiniiiiiiMiiniriiiniliiiuiiiuiiiiiHiiiiiiiiliMiMiHriiiinnllliliimliilMiiiiiimi^^ 

I      GOULD  SLACK  ADJUSTERS     I 


DETAILS  OP  THE  <I0OLT>  TYPE  BLACK  ADJUSTER  AS 
APPLIED  TO  AN  ELECTRIC  CAR  TRUCK 


Assure  Safety  at  All  Times  in  Braking 

A  predetermined  piston  travel  is  always  maintained.  The  rnotor- 
man  is  assured  the  same  braking  power  at  all  times. 

Economy  is  another  feature  which  should  not  be  overlooked.  All 
manual  adjustment  of  brakes  is  done  away  with,  less  power  consumed 
in  car  operation  and  a  great  saving  in  the,  wear  and  tear  of  the  com- 
plete car  equipment  is  effected. 

Gould  Slack  Adjusters  pay  for  themselves  in  a  very  short  time. 


GOULD  COUPLER  COMPANY 


30  East  42nd  Street,  New  York 


Workt:  Depew, 


Rookery  BIdg.,  Chicago 


^' •(••""•'•••"IHlMIIHIMIIIIIIIHIIIIHmilMIIIIIMMIIIIHIIIIIIIIIIIimilllllllMllllllllimilllllllllllMtlllllMlllllltMllllllllinilllHHIIIIIIIIIIMMIIIimilllllllHIIIIIIMMIIIIIIM^ 
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Positive  action 

THE  desirable  features  that  are 
inherent  in  the  "Noark"  fuse, 
are  the  result  of  care  in  design 
manufacture  and  inspection.  They 
mean  positive  action. 

They  are  the  result  of  care  that 
refuses  to  take  a  chance  where  the 
safety  of  electrical  apparatus  is 
concerned  —  care  that  enables  you 
to  put  complete  reliance  in  a  re- 
newable fuse — the  "Noark." 

"Noark"  Fuses  and  all  other 
Johns  -  Manville  packaged  Elec- 
trical Materials  are  distributed 
strictly  through  jobber-dealer  chan- 
nels on  a  basis  that  gives  full 
protection  to  all  concerned.  Deal- 
ers can  get  all  details  from  their 
jobber.  Jobbers,  for  samples  and 
complete  information,  should  apply 
to  the  Electrical  Department  of 
the  nearest  Johns-Manville  Branch. 

H.  W.  JOHNS-MANVILLE  CO. 

New  York  City 
JO  Fmttoriet  —  Branchtt   in   63   L^rg*   Cilwt 
For  C.mx\mdm 
Canadun  Johns-ManviUc  Co.,  Ltd., 


_OHNS 

Manville 

ELECTBICAL  MATERIALS 


135,000  UTILITY 
Ventilators  and 

193  Electric  Railways 
Using  UTILITY 
Heater  Regulators 

135,000  UTILITY  VENTILATORS  in  service  on  electric 
and  steam  railways  throughout  the  country  speaks  well 
for  the  eflicienrv-  of  this  equipment.  The  advance  of  our 
ventilator  to  the  point  where  we  can  cite  the  above  state- 
ments represents  development — concentration  to  the 
achievement  of  a  device  which  will  adequately  exhaust 
the  air  of  a  car  whether  it  is  moving  or  stationary  and 
accomplish  this  automatically. 

You  will  find  in  the  UTILITY  Ventilator  a  meant  of 
adequately  ventilating  your  cars  at  a  reasonable  initalla- 
tion  and  extremely  low  maintenance  cost. 

UTILITY  Honeycomb  Ventilators  operate  on  the  suction 
principle  which  creates  a  strong  exhaust,  keeping  the  air 
in  the  car  always  pure  and  fresh,  regardless  of  whether 
the  car  is  moving  or  standing  still.  Especially  service- 
able on  one-man  cart. 

There  are  a  number  of  good  points  about  this  equipment 
of  which  we  will  be  pleased  to  advise  you  in  detail. 

The  UTILITY  Heater  Regulator 

The  UTILITY  Healer  Regulator  it  far  preferable  to  the 
"point"  system  of  electric  heater  regulation,  because  it 
saves  healing  current. 

Many  roads  are  laving  annually  S09i  or  more  in  their 
car-heating  bills,  frequently  reaching  the  equivalent  of 
$<0  to  $70  per  car  per  year. 

W»    hav*    notably   improMftJ   ihit   ragxilator   r»e»ntty 
and  will  tmnJ  full  dmtcription   on  rtqumtt. 

RAILWAY  UTILITY  CO. 

151  W.  22nd  Street,  Chicago 

J.  H.  DKjrron.   K»«l«ni  >l»r..   1.128  Brotdwv.  Now  York 

O.  W.  MBISSNn.  BtpnwDUUn.  10  St.  AnloliM  St..  MootiMl. 

r.  o.  oRATsox.  aoo  L»  Sall*  Bid*..  SI.  Lomt.  Mo. 
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Page  &  Hill  Poles 

Produced  by  Modern  Methods 


JsmMJi 


giniiiii iiiiinmi iiiimii iiiiiiiiiiiiii iiiiiiiii iiriiiiiiiiiu fi iiiiiiiiiiiiiiii iiiiitiniiiiiiiiiiK      aimiiniiiiiii iniiiiiiiim iiiiiui iiiiiiiiiiimiiiiuiiiiiiininiiiiiii iiiiiiiiiuiiiiiHiiiiimiiimiuiuiiiiiHiiiiiiiiiiiiii!; 

USEFUL 

ELECTRICIANS'  KNIFE 

A  handy  combination  for 
the  electrician,  combin- 
ing an  emergency  screw 
driver,  a  knife  blade  for 
cutting  or  stripping  wire ; 
loclced  so  that  it  cannot 
close  during  use.  ,  The 
commendable  features 
are  a  well-tempered 
blade,  a  strong  joint,  a 
solid  well-proportioned 
hand-fitting  handle  and  a 
lock  to  keep  the  blade 
securely  open,  yet 
prornptly  releas- 
able  when  it  is  desired 
to  close  the  blades. 
Screw  driver  blade  is 
locked  when  open ;  to  un- 
lock, press  down  o  n 
large  blade. 

Mathias  Klein  &  Sons 

I  Canal  Station  25,  Chicago 

villiilimiliimiiiimiiiiiiiiiiiHiiiiiiitiiiiiniiiiuriiii'iiMiiiriMiiiiiiiiriiriiiiiMiiniiiiiriiiiiniiMuiiitiriiiiiiiiiniiiimiiiiiiiiiiiiiiiimu 
aiiiiiiiiiiniiiniiiiiiiiiiiiiiiHiiiimiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiHiiiiitilliMiliiiHililHilllmlillMiiiiiiiiiiiiiilimiililiilimiiiimiiiiiiiiiK^ 

I  HIGH-GRADE  TRACK  I 
I  WORK 

I  SWITCHES— MATES— FROGS— CROSSINGS  | 

I  COMPLETE  LAYOUTS  | 

I  IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I  HARD  CENTER  AND  MANGANESE  I 

I  CONSTRUCTION  | 

I    New  York  Switch  &  Grossing  Go.    | 

I  Hoboken,  N.  J.  | 

-|iiiiHliliiiitrii<ilirilllirillinillllimillinillinfmillllllllllllilHrllliiitrrMiitiriiiiiii(iiiiiiiiiriiiiiiiiiiiirrtiiiir(iMllirriliiMlliltii(iit  .'lie 
^riiiiiiiiiiiiiniililiilliliiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitiir«iiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiii^ 

I  THE  LINDSLEY  BROTHERS  CO.  | 

W..ten.   "Good     Poles  Quick"    North.™    j 

<lDlck  ShlpmwU  Roonu  83!!-834,  78  Wnt  Aiaau  St.  Bntt  Treatlnc  I 

from    our                            CHICAGO,    HX.  <>£«■>    Tank    ud  | 

Hlnncapoll*  "Hot  Bud   Cold"  = 
Yard                          Bitofcaae  —  St.  Lonli 


iiliitiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiriiiiiiiiiiiitriiiiiiiiiiHiiitiiiiiiiiiiiiti 

giiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiriiiiiiMiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiij 


WESTEPN  CEDAR  POLES 

Grinnell.la.-  B. J.  C  ARN  EY  6  C'  Spokan«,\Vn. 

1729  MeCoritiick  Bld^         Chicago 

quick  Service  Yard  K  Butt  Treating  Plant 
ir>  Minneonolis 


iitiniitiiiiiittiiiiiiMiiinmiiiiiiiiiiinriiiiiiinuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJuiiiiiiiiiiiiiiiiiiniiiiiiiiiiiirriiiiiiiriiiiirrtiniiiiiiiiillllir: 


I  The    use   of   modern    equipment    like    this 

I  Caterpillar    Drive     Steam     Log    Hauler    in 

I  every  process  of  pole  making — from  the  cut- 

I  ting  of  the  timber  to  the  Butt-Treating  and 

I  shipping  of  the   finished   article — enables   us 

I  to  furnish  you  with  poles  that  are  standing 

I  the  most  rigid   test  of  all — the  test  of  time. 

I  PAGE  &  HILL  CO. 

I         MinneapoliB  Chicaro  New  York  Kansas  CTity 

I  Dallas  Houston  Louisville 

r<HiiiiinniiiiiitHiiiiMiniiiiiiiiriiiiiiiiniNiiiiM'MitMiiiiiitirriiinMiiiiriiiiitMoirMiniiiintMiiiiMniuiiiiiiiniiiMiiiiMiiiiiiiiiiiiiiiuiiR 
jmiiuiiiimiiiiiimiiiiiiiiiiMiiiiiiiiiiiiiMiiHiiiimiiiiiiiiimiiiiiiiMiiitiiiiniiiiiitiiiiniiiiHiiiiinnMiHiiiiiinihiHUiiiHUiiiitiiiitu 

WEATHERPROOF  WIRE         I 
AND  CABLE 
PAPER   INSULATED 
UNDERGROUND  CABLE 

(Sinxle,  Duplex  and  ThrM  Pha»«) 

TROLLEY  WIRE 

(Round,  Grooved  or  Flgturm  S> 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET  WIRE 

<  Cotton  or  Asbestos) 

I        Amerlcanite  Rubber  Covered  Wtrs     Galvanized  Iron  and  Stsel 
I  Incandescent  Lamp  Cord  Wire  and  Strand 

I  AMERICAN  ELECTRICAL  WORKS 

I  Philliptdale,  R.  t. 

i         Bolton,  1T<  Federal:  Chluio,    MS  W.  Adtni:  Clndnnitl.  Tnction  Bldt. : 
i         New  York.  233  B'wi;;   Sin  Frenelieo.   813  Bowird;  geitUa.  100  lit  iTa.  ■«. 

^illittllllmiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtriiiiiiiiiiiiiiuii inn iiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiimriiiimiln 

UMIIIIIIMIIIIMiliriillinilllllllllllllllllirillllllllllUllllllllllllllllllllllllllltlllllllllllllllMIIIIIIIIIIIIIIHIIIItlHIIIItlllinilllllllimillllllllir: 

l^'NATIONAL"! 

I  TUBULAR     STEEL     POLES  f 

I    For  all   Traction   and  Electric   Transmitaion   Purpoaem    | 
I  (Ash  for  "Sational"  Balletin  No.   14)  | 

I  NATIONAL  TUBE  COMPANY,  Pitttburch,  Fa.  | 

^•lllllllltlllHIIIIIIIIIIItll IIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllR 

UlllllltlMlllllllllIllllllllllltllMIIIIIIIIIIIIIIIHIIIHIIIIIItlllllllllllllllllllllllllllllltllllllHIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIiniMlltnillllli:, 

I  I 

I        Transmission  Line  and  Special  Crossing        | 
I  Structures,  Catenary  Bridges  | 

I  WRITE  FOR   OUR  NEW  DESCRIPTIVE  CATALOG.  | 

ARCHBOLD-BRADY  CO.  ! 


Engineer*    &   Contractors 


SYRACUSE,  N.   Y. 


^illfillimriinirMiiiiiMiiiliiiilliiiliiiiiililKimTiiiMUiiiiiiitiirrimtfmmiiMmmnmmiiiniilliiiiMimimtimnmHWHimtmmmwn 
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•irick:  with  tower  in  runmm.  i'iihtkix 
This  3-Section 

TRENTON  TOWER 

it  not  only  more  convenient,  but  stronger  than  the 
older  type. 

The  top  section  is  reinforced  by  the  intermediate 
section.  The  3-scction  design  makes  it  possible  to 
raise  the  platform  16  inches  higher  and  drop  it  12 
inches  lower  than  can  be  done  with  the  old-ityle 
2-section  tower. 

We'll  gladly  send  you  details. 

J.  R.  McCARDELL  CO. 

Trenton,  New  Jersey,  U.  S.  A. 


MILWAUKEE  OIL 
STORAGE  SYSTEMS 


SELF-MEASURING  PUMPS 
KANT- LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 

CAR   aOURNAL  WASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
EqUIPMENT  •  CATALOG 


MILWAUKEE  TANK  WORKS 

IvriLWAUKEC.   U.S.A.. 


Drip  Points  for 
Added  Efficiency 

Tbry  pn*Tfin(  crM^na  molvttir^  nn<\  Qiiirkljr  drain  tb«  p«(tl- 
eoat  In  wri  waaihar,  kMptns  th«  lnn«r  ura  try. 

Th*  AboT*  lomUtor—Ko.  73 — Volt——     T—t — Dir  04.000. 
Wat  S1.400.  Lino   in.OOO. 

0«r  inlimii  »n  klwar*  rrtOr  to  h«lp  yoa  oa  yoor  tlaa* 
Inralalor  problmn.     Wriu  tor  e>l«lot. 

Hemingray  Glass  Company 

Muncie,  Ind. 

Imt.  IMS      Inc.  I«T0 


, j 

HIGHEST 

QUALITY 

TRACK  SPECIAL  WORK                              1 

^ 

^ 

^ 

^ 

WE  MAKE  THIS  GRADE  ONLY 

CIXVELAND  FROG  A  CROSSING  CO. 
CLEVELAND^  OHIO 

^ARBOUR-STOCKWELL 


208    Broajtvay.    Cambridffaport,    Mat*. 
F:«tat>IUK«d    IBM 


Ma 


^(aclu 


at 


Special  Work  for  Street  Railways 

Frof «,  CroASincs,  Switches  and  Mate* 
Turnouts  and   Cross  Connections 
Kerwin  Portable  Crossovers 
llrwill  Articulated  Cast  ManfranescCrossinRs 
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I  Insure  Your  Power  House  with  a  I 

I       CASTLE  LIBERTY  No.  1       I 


Insurance  policies  do  not 
put  out  flres  They  only 
pay  for  the  damage  done 
by  the  fire.  The  delay 
caused  by  baring^  to  re- 
build or  repair  damage 
done  by  flre  often  costs 
more  thao  the  Insurance 
Company  pays.  Avoid 
this  delay  by  equipping 
your  Power  House  with 
the  New  Exclu$ive 
CASTLE  LIBERTY  No. 
1.  a  Three-Gallon  Carbon 
Tetrachloride  Type.  Hand 
Pump  Fire  Extingnisher 
whi<i  has  sufficient  ca- 
pacity to  extinguish  al- 
most any  flre  apt  to  hap- 
pen around  the  Power 
House. 

Comparative  and  com- 
petitive tests  have  proved 
that  a  CASTLE  LIB- 
ERTY No.  1  can  extin- 
guish flre  that  could  not 
be  controlled  by  twenty- 
eight  one-quart  flre  ex- 
tinguishers. 

The  extinguishing  agent 
is  Castle  Liquid  approved 
for  Government  use  and 
used  by  leading  Corpora- 
tions. Railroads  and  Gov- 
ernmental  Departments. 

Write  for  complete  de- 
scription. Write  .  for 
"Safety  A  lioaps"  telling 
the  real  story  of  Are  ex- 
tingvishino  liQuids, 


James  M.  Castle 
Inc. 

812  Lincoln  Bidg. 
Philadelphia,    Pa. 

Manofactnreni   and    Distributors 
of  Flre-ExtlngaUhing  Apparatus 


^itiilliUfiiiiiiiiiiitiiiiK.uiil.;iiiiiuiiiniiiiniiiiimuiuiiiiiHiiiiiiiiintiiiiuiiiiuiiiniiMinMiiimiiiitmmiiiimiiiiiiiiiiiiuiiH(iiiiiiiu 

I  Poddy  right  Compound 

i  for 

I  Holding  Babbitt  Metal 

I  Poddyright  is  a  heat  resisting 

I  compound.     It   is   especially 

I  designed  to  hold  hot  metals 

I  such  as  babbitt. 

I  No  matter  how  hot  the  metal 

I  is  Poddyright  will  not  crack 

I  or  become  brittle.     It  can  be 

I  used  over  and  over'again.    In 

I  fact  it  is  guaranteed.    One  lb. 

I  can  be  used  100  times. 

I  Railway  men  know  how  much 

I  babbitt  is  lost  by  the  use  of 

I  putty,    etc.     Poddyright    en- 

1  ables  you  to  do  away  with  all 

I  this  loss. 

I  It  will  pay  you  to  investigate. 

I  Write  for  samples 

I  Poddyright  Compound  Co., 

HARRISBURG,  PA. 


•..iniiiiiMiiiitrtiNitiiiiiiiiiiiiiiiiitiriiiiHuiiitiiiiiiiiiriiiiiriiiuiiiiiiliiiiiMiiiiiiiiihiiiiiiniiiltiiiiiiiiiiiiffilitllilittiimiiiimiiiiitirilim    ^illllllllllllMllimilllllliillliii:i(lllliliiiiiitiiiiiMiiiiililiHlliiltllllMiiillllliiuiiillillilitlllllHilimiil(tiliimiiiittiiliH(llllllllMiimiiiiB 
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The  Babcock  &  Wilcox  Company 

I  85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


ATLANTA.   Candler  Bulldlar 
BOSTON.   48   Federal   St. 
CHICAGO.    Marquette    Bulldlnr 
CINCINNATI.    Traction    Bulimiic 
CLBVELAiiD.    Guardian    Bulldinc 
DENVEB.  436  Seventeenth  St. 


Works:  BARBERTON,  OHIO— BAYONNE, 
BRANCH  OFFICES: 

HAVANA.   CUBA,    Calle   da  Arular   104 
HOUSTON.   TKXAS,   Southern  Pacific  Bld». 
LOS  ANGEIJ:S.  I.  N.  van  Nuya  Bid*. 
NEV7  ORLEANS.  533  Baronne  St. 
PHILADELPHIA.    North   American   BIdf. 
PITTSBUHGB.  Farmera'  Depoall  Bank  BUU. 


N.  J. 


SALT  LAITE  CITY.  705-9  Keami  Bldl. 

SAN  FRANCISCO.   Sheldon    BMj. 

SAN  JDAD.  Porto   Rice.   Royal  Bank  Bld(. 

SEATTLE.  L.  C.  Smith  Bldg..  Rooms  1914-1917 

TUCSON.  ARIZONA,  BanU  Rita  Hotel  Bid*. 


nininiiiiiniiiiiriiMiniiiiiiiiiiMiiiiiiiiinHiniiihniiiiiiinihiiiiiMiniiMiiiiiiiiiiKiiiiiMiinilHnnMtntlMiuMMiiiMiinuiiiiiiiiiiMiiiiiiiiiiliMiliiMHiiiiniiMMilllMinitiliurMiiiiuiiiiMnniMlUMiuiMlinlN 
^uinihininMiiiiniiinithutiiiiinuMiiiiiMiiiiiiMiiiiiitiiiiiiMiHiiiiiniiMiiiiiiiinunniiMiiiiriiiniMiiiirniiiiiiMniiiiiiiMiiirriiiiiifiniriiiiiiHiiiiiMiinirMiiiMiniriiiiiiiiiHiiiiniiMiHrMiinMiiiruinMiiiuMiiiiuiiiu 

I  FOSTER  SUPERHEATERS 

5  A  necestity  for  turbine  protection,  engine  cylinder  economy  and  utilization  of  luperheat  for  all  iti  beneliti 

I    Power  Specialty  Company   l^t^-,        IT^^ll^l:..     [l.'n'SSUr'k^..     HI  Broadway,  New  York 

niiriiiiiiiiiuiriiiiiitHiiiiriiiMiiriiiiniiiiiPuiiMiiiiiMniiiiriiiiiuiiiiiiMiiiiiiitiiiiiiiiittiiiiiunniiiiiiiiiniiiiiiMniiiiiiirMniMiiiiiiiMiiirMniiiM 
|irriiniinniiiiiiiiiriMiiiiiiiiiniii)iii>iiiiiiiiiiiiiiriiiiiiiiiiinitiiiiiiifiinitiiiiiiiiiiiiiuiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiuiiiii%      lJMM^lrllllnlHnllhllllrMllIllMnllnllllrlllllllMllllrnlnrlllltlli<llllrlllltMllllllllllrMlnlnll^lMMllrlllllllltl1tlllllIMlllllIllllllllll1llll^: 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 


WE-FU-GD  AND  SCAIFE 


iMm] 


^IMINO  K   RIL-TRATiaN 


P'OR    BOII-ER 


-KCO    ANO  ■- 


kUU    INaUBTRIAU 


Your  bent   iniiurance  uealniit   Insulator  breakage  ' 

Hubbard  &  Company 

I'lTTHBUBOH.  PA. 

"*'"" """""""" "iiimracHnmiiii. niumiiiii rimiii i , , , , ,?      =,„ i,,,,,,,,,,,,,,, , , ,„ „„„„„„^„„„„,„„„„miiiniiim niiimiii i miniii rniiiimiiiiiiiiil 


WM.B.SCAIFE  &  SONS  CQ.PITTSBUREH.PA. 
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Williams*  Superior 
Drop-Forged  "C"  Clamps 

"THEY   STAND   THE  STRAIN" 

SELECT  the  clamp   be»t   adapted   to  your  needa — 
"There'i  a  Williams'  Clamp  for  every  purpose." 
Williams'    "Vulcan" — for     Heavy    Service — U     sizes, 

}i  to  IZyi  inches. 
Williams'   "Agrippa" — for   Medium   Service — 7   sizes, 

4  to  18  inches. 
Williams'   "Light   Service" — i    sizes,    2    to    12    inches. 

Machinists'  Tools  Booklet  on  request. 

J.  H.  Williams  &  Co. 

"The  Drop-Forging  People" 

143  Richards  St.,  Brooklyn,  N.  Y. 
143  So.  Clinton  St.,  Chicago,  III. 


I     I 

i   1 


I   I 


iniiHiiiiiiHimimiiiniMiHiiiiiiiiiiMiiiitiiiiiiiiMiiiHiiiuiiiliiiiiHiitiiiiiKniiiiii 


llt^llHMIHIIIKlllllllillltJIIUUtlltUIUmilllllllllllllllimiDllllllUIIIIUlUIIUIUJIIIUIUIUIIIIiliMii 


TgLED 


HASCO 

Insulating  Varnishes 

Insulating  Varnish  can  be  purchased  at  almost  any  price. 
To  the  Electrical  Engineer  it  is  one  of  the  most  important 
and,  at  the  same  time,  one  of  the  most  difficult  materiala 
on   which   to  conduct  satisfactory  tests. 

Our  "Hasco"  Insulating  Varnishes  are  made  for  us  by  one 
of  the  best  Chemists  in  the  country  who  has  been  in  the 
business  20  years.  They  are  used  in  23  States  and  we  have 
yet  to  receive  the  first  complaint  on  them.  HANDYVAR 
is  the  biggest  seller.  If  you  are  not  satisfied  you  may 
return  the  empty  cans  for  full  credit. 


HANDTTAR  is  a  block.  alr-dryln(  vuniah  for  quick  repair 
work  and  for  a  finisbinr  coat  to  exclude  oil  and  moist- 
ure.   It  dries  to  handle  in  1{>  mlnataa.    92.60  per  rallon. 

HANDTLAC  Is  a  clear  air-dryinr  vamish.  It  Is  a««d  ex- 
tensively aa  a  substitute  for  shellac.  Like  HANDTVAR. 
It  dries  to  handle  in  15  minutes:  drtea  hard  is  SO 
minutes  to  an  hour.      $3.40  per  callon. 

TWO-HOL-R  BLACK  and  TWO-ROCR  CLKAR  are  similar, 
respectively,  to  HANDYVAR  and  HANDTLAC.  bat  have 
rreater  peoetratinc  gualitle*  and  dry  more  slowly. 
•2.40  per  rallon. 

HANDTLASTIC  is  a  black  baklnr  vamlah  noted  for  iU 
treat  elasticity,  penetration,  heat  reaistinr  and  insu- 
latinr  properties.  It  should  be  baked  12  hours  at 
about  200  decree*  T.     >2.00  per  (allon. 


The  Martindale  Electric  Co. 

11737  Detroit  Ave.,  Cleveland,  Ohio 


=        & 


■  illlllllllllllllMlMIIIHIimillltMIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIMIimilltllll 


) » -^       u  Mil  iiimiiiiiiiitiiiiiiiiiiii  iMiiHiiii  lUiiiMiMiniiiimuiiiiiii 
I       I 


lass  iQUCB 


M 


merican' 

JNSULATING 
'UACtONEPar 


PHILHOELPHIAIir  S 
INKinMUIlAUjm. 

'American"  Elactrie  Railway  Automatic  Signals. 
RECLAIMING   MACHINES)     for  rM:ov«ring 
INSULATING    MACHINES  t     insulated  wire 


jj^ieeir. 


Othtr   MmtTlal,, 


^  BAKELITE-DILECTO 

<^  (iMMiUUna  MalMtal) 

<■»»*•  The  fields  of  usefulnets  for  Bakc- 
lite-Dilecto  are  many  and  varied 
because  of  its  superior  merit 
over  malerial*  heretofore  available 
in  sheets,  lubes  or  rods. 
Tlie  exceptional  qualities  of  Bake- 
lite-Dilecto  are  satisfying  electric 
railways  all  over  the  country.  In- 
vrifiicaie. 

Vmltmnlm»J  Flbn—C»mH»—Cfttimmlml  laAWMe 


THE  CONTINENTAL  FIBRE  CO. 


Newark.  Dataware 


CHICAOO.    Kn    ».    lllelil«aa    Ave. 


adiaa  o8S~6or.  Kin*  anlTMifa  Ms..  ToreatoTTiDlIrie 


rie.  Can. 


Pull  power  with 

Hi|b  or  Lower  Adjuslmeat 

Many  emercencles  requlrina  a 
powerful  Jack  preaent  a  dun- 
oulty  In  brlncins  the  Jack  to 
bear  on  the   load.     The 

Buckeye    Emcriiency 
Jack  No.  239  Special 

•avea  time,  alrenKtIi  and  trouble^ 
The  many  positions  to  which  It 
la    adjuatabla   caally    solve   per- 

Slexlnc    lirtinc    problema.     Pull 
etaJla    In    our    catalog.     Write 
(or   It 

The  Buckeye 
Jack  Mf(i.  Co. 

Alliance,  Ohio 
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The  subscription  was 
discontinued  because  a 
"Want"  advertisement 
brought  results 


Editor — "We  are  Korry  to  lose  your  sub- 
ecription.  Mr.  Jackson.  What's  the  matter? 
Don't  you  like   our"  polities?" 

Mistah  Jackson — •"  'Tain't  dal.  sah,  'tain't 
dat.  Mah  wife  jes'  been  an'  dun  landed  a  job 
o'  wuk  for  me  by  advertisin'  in  youh  darned 
ole  papah." 


If  you're    looking    for    a    "job    o'    wuk" — 

If  you're  looking  for  a  competent  man  who 
will  be  able  to  handle  a  big  or  a  little  "job 
o'   wuk"   and    want  RESULTS— 

— there  is  no  more  efficient  or  economical 
method  of  securing  either  than  the  insertion 
of  a  card  in  the 


Dies  of  Tool  Steel 

One  reason  why^f 

B-V    Punc;hes 

Outwear  all  others 


No.  3 — Visible 
Siglit    Punch 

A  trial  will  convince  you  of  their  superiority. 

BONNEY-VEHSLAGE  TOOL  CO. 

61  New  Jersey  R.  R.  Ave. 
Newark,   N.   J. 

iiiiiiiimniiiiiiiiiimiiiiiiiiiiniiiiiiiiiiniiiimiiimiimiiiiiiii iiiiiiiiiiiiiiiinniimuiiiiiiiiuimiiiimniiiiiiiniiimu 


"The  New 
Haven" 


I  SEARCHLIGHT 

I  SECTION 

I  •  0055 

FiHiiMiiMniHiiiuiininiiiiiiiiiiniiiniinMiiiiiiiiiitiiiiiiiiiMiiiiiiiiiitiiiiiiHiiiiiMMiiMiiiiiiiiniiiniiiMiiiiiniiMiiiitiiiiiniiiiriiumini 
HMiiiiiiiirtiiniiiiiiiiiiiiiiiiriiiiiiiiiiiiiirtiiiiiiiiiiiifiiiitiiiiiiiriiiiinttiiiiitiiiitiiiiiiiiiiiiiiMiiiiiiiiiriiiiiiiiiiiiiMiiiiiiiiiiiiiiiriiiiiii)  ~      aiitiiiiiniiiititiitiiiiiiitiiiiitiiiiKdii ttiiiiiitiiintpiiiiiiiiiniiiiiiiMitniiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiriiiiiiiiiiriiiiiiiir^ 

WE  CAN  CUT  YOUR  COST  OF  | 

HEATING  CURRENT 

i    Write  for  THERMOSTATIC  CONTROL  INFORMATION  | 

I  ELECTRIC     HEATERS     Cut  | 

I    ^^^^iB>aai__aB^^^B^^        Installation  and  Maintenance  | 

Charge.  I 

VENTILATORS    Also     Venti-  | 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  | 

rent.  I 

ORIGINATED      the      use      of  i 

NON-CORROSIVE  Wire  for  | 

Electric  Car   Heaters.  I 

I    ^■^^^^^— — ^—    ORIGINATED  The  Ventilated  i 

I  Coil   Stpport.  I 

I     LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMETNS  I 

I   Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  | 

^iiiiiiiiiiiitiNiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHuiiiiiiiiiiiiiiiiiiiiirrriiiiriiiiiititiiiiiiiiiiiiiiiiiiiiiiiiriiiitiiiiiimiiiiiiiiiiiiiiiiiiiiii? 
SliiiiiitiiriiiiiiuiiiiiiiiiiiiiiiiniiiiiiiiiiiiiriiiiiiiirriiiiiiitiiiiiritiiiiiiiiiiittiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiHtiiiimiiiii 


'    MFG    ' 


"Everything  in  Insuiation" 


Mica 
Vulcanized  Fibre 
Vamislied  Ciotb 
Insuiatlnft  Tapes 


Waxes 
Asptialts 
Compounds 
Insulating  Vamlsb 


The  above  are  only  s  few  of  our  products 
In 


Trolley  I 

I        Wheel  I 

Bushing  | 

Perfect  § 

Lubrication  = 

I                 '                                                                                                   No  Oil  Reg  aired  f 

i         Made  from  spedsl  bearing  metal,  mactiine  rifled,  eliminatinc  all  I 

=         sand,   scale  or  ffrit.     Grooves,   running:  entire  length,   are   fllied  I 

=         under  lieavy  pressure  with  a  tiard  iubricatinr  compound,  makinr  | 

=         a  smootb-runningr.   j>erfectly  lubricated  l>e&riiir  without   the  nee  = 

1         of  oil.     Catalorue  mailed  upon  application.  i 

I        The  H.  B.  Ives  Company,  New  Haven,  Conn.,  U.S.  A-  | 

HlllllllllllHIIIIHIIIIIIIIirillllllMIIIIIIIIIIIIIIIIIIIIUIIIIIIIIlllMlllllllltUllllllllllirillllllllllUIMHtMIIIIIIMItrilllllllllMIIIHIIIIIIIIIIIIHIIIlF 
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1  NvlllUU 


Write  us  for  any  thing  In  this  line  jou  may  reqaire. 

MITCHELL-RAND  M'F'G  CX). 

t03  John  St..  New  York  Cltv 

immiiiiimMiiinrMiiiimiiiiHiiHiiiiiiiiiMiiiiimiiiiiHiiiiHimiiiimMintMiiiiiiiMiiiniiiiiiiiiiiHHiiiiiHiiiiittMiimiiiiiiiniiiimir 

giiiiniuMiiaiiiiiiiiiHinuiiMiimiiiniiiiiiiiuiii)iiiiuiiiiiiuttNiiiiiiiiiiiiiiiiiMiMiniiiiijiiiiiiniiMiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiijiii<r. 

I    Heating  and  Ventilating 

I  Let  us  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate  your  cars   at  the   lowest  possible   cost  I 

I  ■  I 

I  The  Cooper  Heater  Company  | 

I  Carlisle,   Pa.  I 

iiiniiimttiiiiimiiiuiitiiiiimiiiiiiiiiiiiintiMimiiiiiiitiiiiiiiiHiiiiiiittiiiiiiMiMiimiiiimtiiiiiniiiiiiniiiitiiiiiiiiiiiniMiiiiiiniiiimiT 


mUL^      Car  Heating  arid  Ventilation    | 


R5 


i  %\]]immx^ 


iB  one  of  the  winter  problems  that  you  muRt 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  time  to  gret  your  cars  ready  for 
next  winter.     Write  for  details. 

The  Peter  Smith  Heater  Company  \ 

1725   Mt.   Elliott  Ave.,   Detroit,   Mich. 


•iMiiinriniHiinrMiittiriiiiitiiiinriiiir?iiMitiiiiiitiiMiiiiiMiiitiiniiiiiiiiiiiiiinrtiiiiiitriiiiiiiiiiitiiiiiiiiiiiuiiiiiiriMiitiiiiiiiiiiiinniiiin 
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1621    RAILROADS 
USE    DIXIE     CUP 

Perfcr\y  Vending  Machines 

To  Solve  their  I>rinkin0  Cup  Problems 


HUCM     MOURr.Prvttdrnt 
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Prevent  Blurred  IVindows 

Clearshield 

Applied  to  front  windows  will  positively 
shed  water  and  prevent  condensation. 

Opco  Clearshield  will  keep  the  motor- 
man's  window  perfectly  clear,  thereby 
preventing  accidents  and  eliminating 
claims  for  damages  caused  by  motormen 
not  being  able  to  see  clearly. 

Apply  with  rag — then  polish 

For  full  information,  write 

Block  Automotive  Company 

Charlotte,  N.  C. 


my  tiiimiiliiiiiiiiiiiMMiiiiiii  I  iiMiiti 


McGuire-Cummings    Mfg. 
Company 

Canaral  Officai — 111    Watt  Monro*  St.,  CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows, 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 


tA  or  rarttomiidum  nilvd:  noD-allitpMy, 
-« 
>nr  n«Tl  nra.  la  mmltttrr.  It<ki 

_-.^^ — — -— .."trs  '  Bcj/dmiim.  BOB  tllppTrr.  Hrtt 
Ofwrnt  mmim  im  mmt  «rtl8»yl  mJwh  iMtii*  i*parw4  vttkla  Uw  kaowl- 
»«m  OT  afMrtkcMrtr. 
J]v  piudiwu  iMHrpii  »n  l—dlm  nUlri»d»  o»  ran  «ii»l  «mkw.  ForiMaUi 

AMKIirr:\NMAIW>N!tAr*TYTNf.An<'«..l.a»r<I.M««.    . 

nntnrh  inflrn     Itanoa.   Nrw  York  I  H  > .  I'hIlMlrtpkl* 
I  In  III  nrt«»1|nl  rll(<« 


lUmillllUlllltillHUlllliiilllllUM 


This  man 

received  an  increase  of 
30  per  cent  in  his  salary 

— because  he  had  the  business  judgment 

to  announce  this  want  in  the  Searchlight 

of  Electric  Railway  Journal. 


^ 


SITION  wanted  by  young  man  with 
years'  experience  as  armature  winder 
and  controller  man.  Best  of  references. 
Box  Elec.   Ry.  Jour. 


He  writes: 

"The  result  from  my  advertisemettt  ia 
the  Electric  Railway  Journal  was  won- 
derful. I  received  8  replies  and  accepted 
a  new  position  with  more  than  30  per 
cent  increase  in  salary." 

His  Ad.  ran  four  times  at  a  cost  of  $2 
Was  it  worth  it  ? 


Put  your  Wants  in  the  Searchlight 


0065 
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B.  A.  Reoiun.  Jr..  Pmidml:  CliarlM  C.  Caitlt.  rirrt  Tln-miidm; 
rml  C.  J.  DsU,  SwraUiT:  Uarald  A.  IlMnun.  TIn-PmUhM  and  Tnm- 
urrr;   Prcd  C.   Ownhafli.   Aiiliunt  to  Prrtitlrnl;    W.    C.   ~ 


National  Railway  Appliance  Co. 

fiO  Kiwi   r:iid  HU.  NKW    VOKK  <  ITV 

Nstlon«I    HdilwsT   Appliance   I'o.,    Wttliiiitftnn.   D.   C. 

RAILWAY  SUPPLIES 

t^lllnc  AsmU  fur  Tool  Str^l  Cieiiri  and  Plnlona,  Ilutrhlna  Car 
Koofii.  Anilrrson  Slack  Adjuatm,  fir«  oro  Talnl  OIU.  rlapp  Fir* 
Bintittnt  Palal,  nunbam  llupi>rr  D<Hir  DeTlet,  Foaaibl*  Drap  Brak* 
Staff,  Aaglo-.Vmrrlran  VnrnUli  rulni*.  BMiaali^  BvrfaMT  Wli 
BIwp  Clcanrr.  Johnaan  Kurr  n<i\ra.  IVrrj  HU*  Bearlnn,  Miller 
Trollr}  Shi>e«,  llartman  Cmlrrinx  Caatf*  Plate*.  One  Man  Krrv 
•roe  Furnarni.  F.rununir  Tuwrr  Savla(  MMen.  Jrwrl  Slrrrl  Cat 
liralrra.  II.  i  \\.  ricTlrlr  llnilrra.  r.urlond  Trntllalora.  Nallonol 
Safrljr    Cur    Kiiulpnirnt    ('nnipnnx'n    lliir    >lttn    Car*,    I'tll    Siiiidrrs. 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Ma**. 


STUCKI 

SIDE 
BEARINGS 

A.  STUCKI  CO. 

OllnrBUt. 
PHUfcMUhTP*. 


Igim  TRADEMARK  ^^ 
rvingsafsteP 
(PATENTED)  ^^t0^        «t(iUSI>»TOfT  ■ 

ABSOLUTELY    NON- SLIPPING   ALWAYS 
WH*,i^         IRVING  IRON  WORKS  CO. 

C««<o(  »A»t  LONG    ISLAND   CITY.   N.   Y,   U.   S.   A. 


March  20,  1920 
Electric  Railway  Journal 


SEARCHLIGHT  SECTION 


179 


:iriinuiiiiminiiuiiiiniiiiMiHiiiiiiuiHiiuuiiniiiMiiiiiiiiiiiiiuiiiiiiiiiiiiiiiniiuniiiiutiiuiMniiiiniiiiiiiiiiiitiiiiiiiuuiiiniiiiiiiuiiiiuuiniiiiniiiniiinniuiii 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 
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POSITIONS  VACANT 


ELECTRICAL  repairman  wanted  One  fa- 
miliar with  overhauling  and  repairing  K 
type  controllers,  circuit  breakers,  rheos- 
tats, brush  holdes,  etc.  State  experi- 
ence fully  and  salary  exepected.  Apply 
to  Master  Mechanic,  Saginaw  Bay  City 
Railway  Company,  Saginaw,  Mich. 


ELECTRICAL  draftsman  (or  designing, 
detailing  and  layouts  in  connection  with 
electrical  installations  in  stations  and 
substations.  Reply  giving  age.  education, 
experience  and  salary  desired  to  Mr.  H.  A. 
Seymour,  Commonwealth  Edison  Com- 
pany, Chicago,  111. 

EX.ECTRICAL  engineer  wanted,  with  some 
experience  in  street  railway  work,  in  city 
in  Middle  We.st.  State  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-605,  Elec  Ry.  Journal,  Old  Colony 
BIdg.,  Chicago. 

JUNIOR  electrical  engineers.  JlBOl — J1800. 
per  annum  for  assignment  to  lnsi)ectlon 
of  subway,  elevated  and  street  railway 
power  houses  equipment  and  rolling 
stock.  Open  to  those  with  three  years' 
acceptable  experience  in  electric  rail- 
roading and  the  manufacture  and  instal- 
lation of  electrical  or  mechanical  appara- 
tus and  to  graduates  in  electrical  engi- 
neering. A  number  of  provisional  ap- 
pointments being  made  pending  examina- 
tion. Open  to  citizens  only.  Age  limit 
21  to  30  years.  Apply  to  Office  of  Transit 
Construction  Commissioner.  Room  1195, 
4*  Lafayette  Street,  New  York  City. 


r 


WANTED 

Experienced  Men  for 

Electric  Shop  and 

Car  House  Work 

2 — Painters 

3 — Carpenters 

2 — Wiremen 

1 — Electric  Welder 

1 — Armature  Winder 

2 — Air  Brake  Men 

1 — Truckman 

1 — General  Repairman 

Steady  permanent  poBitionm  for  good  men 

Charleston     Conaolidated     Railway 
&  Lighting   Co. 

Charleston,  South  Carolina 


POSITIONS  VACANT 


HIGH  class  civil  engineer  wanted  by  com- 
pany planning  large  developments  in 
South.  Must  have  electric  railway  loca- 
tion and  construction  experience.  Ad- 
dress Room  220,  Citizens  Bank  Bldg.. 
Norfolk,    Va. 


POSITIONS   WANTED 


AUDITOR,  experienced  electric  lighting 
and  railway  auditor  seeks  change.  High 
grade  executive.  17  years'  utility,  manu- 
facturing and  public  accounting.  Admin- 
istration school  graduate.  Mechanically 
and  electrically  trained.  Salary  $4,000 
to  start.  East  preferred,  but  not  essen- 
tial. PW-604,  Elec.  Ry.  Journal,  Real 
Estate  Trust  Bldg.,  Philadelphia. 


GENERAL  manager,  now  Employed,  desires 
to  make  change.  Twenty  years'  experi- 
ince  in  construction  and  operation.  Good 
education.  Highest  references.  PW-607, 
Elec.  Ry.  Journal,  935  Real  Estate  Trust 
Bldg.,  Philadelphia. 


MAN  experienced  car  barn ;  on  controllers, 
air  brakes,  trucks  and  motors ;  desires 
position  near  Trenton,  N.  J.  PW-609, 
Elec.    Ry.   Journal. 


MAN,  14  years'  experiencre  with  largie 
street,  railway,  light,  power  and  gas 
properties  as  accountant,  assistant  to 
general  manager,  secretary,  treasurer 
and  auditor  solicits  change.  Age  40 ; 
large  of  statue,  physically  sound  with 
good  personality.  A-1  references.  Ad- 
dress PW-601,   Elea  Ry.  Journal. 


MASTER  mechanic,  experienced  on  city, 
interurban  and  M.  C.  B.  equipments, 
modem  shop  methods  and,'  inspection 
l»arn  systems,  one  that  can  form  an  effic- 
ient organization  and  get  results,  mar- 
ried, age  38,  has  good  reasons  for  want- 
ing to  make  change,  correspondence  con- 
fidential. PW-603,  Elec.  Ry.  Journal,  Old 
Colony  Bldg.,  Chicago. 


SUPERINTENDENT  employed  at  present 
as  superintendent  transportation  electric 
railway,  age  48,  28  years'  experience  on 
steam  road,  5  years'  experience  electric 
interurban  and  city,  best  references,  ob- 
ject of  change  is  to  better  present  situa- 
tion. PVV-606.  Elec.  Ry.  Journal,  Old 
Colony  Bldg.,  Chicago. 


EVENING  WORK  WANTED 

OPERATING  statistics,  new  business  possi- 
bilities and  rate  data  prepared  and  ana- 
lyzed. Accounts  prepared/  and  audited. 
EWTV-602,  Elec.  Ry.  Journal,  935  Real 
Estate  Trust  Bldg.,   Philadelphia,  Penn. 

AGENTS  AND  SALESMEN 

Manafactnrers  Attention 

Sales  representative  and  engineer,  38 
years  of  age.  past  10  years  with  leading 
railway  supply  organization,  will  estab- 
lish connection  as  manufacturer's  agent 
or  representative,  steam  and  electric 
railway  supplies  on  commission  basis 
with  salary  guarantee  ;  $7,500  minimum. 
Meml>er  of  Western  Railway  Club,  West- 
ern Society  of  Engineers,  .\nierican  In- 
stitute of  Electrical  Engineers.  Illinois 
.athletic  Club.  Twenty  years  extensive 
acquivintancc,  Chicago  and  Middle  West, 
guarantees  capable  and  efficient  represen- 
tation. Previous  executive  experience 
Western  district  manager.  AS-608,  Elec. 
Ry.   Journal,   Old    Colonv   Bldg..    Chicago. 


FOR  SALE 


Rotary   Conrerters 

150  KW.  Gen.  Elec,  type  TC4A,  rotary 
converters,  S-phase,  26  cycle,  373  v.  a.  c. 
to  600  V.  250  amp.  d.  c. ;  each  with  3-60 
KW.  type  H  25  cycle  6600-375  v.  oil- 
cooled  indoor  type  transformers ;  also 
both  a.  c.  and  d.  c.  control  panels  with 
instruments,  speed  750 ;  all  In  fine  con- 
dition. Immediate  shipment.  Gregory 
Electric  Co..  16th  &  Lincoln  St..  Chicago. 
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CARS  FOR  SALE 

2 — UcKean    eaae-Uactric    Can. 
1£ — DlSereaUal  ZO-ji.  Can. 
8     CMOllaa  Paaaenter  Can. 
60 — rrelciit  Can.  i 

13 — Riecirie  Seta. 

Gel  oar  Utt  and  PHet. 
J.  F.  DONAHOO  CO.,  Blrmincham.  Ala.    | 


FOR  SALB 

4 — Center  Entrance,  All- 
Steel  Cars,  Plain  Arch 
Roof,  35  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2— G.E.  247-A  Box  Frame  Motors. 
2— K-IO-P  Controllers. 

Complete.     Splendid  Condition. 
Full  detaile  opon  reguemt. 

ELECTRIC  EQUIPMENT  COMPANY 

Commonwealth  Bid?..  Philadelphia.  Pa. 


ItlMltlHIII,,.- 


KANSAS  CITY  RAILWAYS  COMPANY 

KANSAS  CITY,  MISSOURI 

A    limited    amount    of   new    and    second-hand    equipment    and    materials    for   sale:  — 

Line  material  including  500,000  base  copper  feeder  wire,  hangers, 
steel  poles,  etc. 

Oil  switches,  feed  water  heaters,  feed  water  pumps. 

Obtain  itemized  list  from  the  Purchasing  Agent. 


•  •> Ill IIMHIHIIIIIMtlltlMllltlllui 
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A  GREAT  OPPORTUNITY  FOR  A 
PRACTICAL  STREET  RAILWAY  MAN 

FOR  SALE 

The  equity  in  the  rights,  property  and  franchises  of 

THE  GROTON  AND  STONINGTON  STREET 
RAILWAY  COMPANY 

represented  by  all  of  the  shares  of  the  capital  stock,  of  that  company 
free  from  all  claims  except  a  bonded  debt  of  $475,000  at  5  per  cent. 

This  property  consists  of  23  miles  of  track  in  the  towns  of  Groton 
and  Stonington  in  the  State  of  Connecticut,  with  all  necessary  prop)- 
erty  and  equipment — it  serves  many  populous  and  thriving  comuni- 
ties  and  does  a  gross  business  of,  approximately,  $8,000  per  mile. 
Full  particulars  upon  application. 

By  order  of  the  court,  I  am  authorized  to  receive  bids  for  the 
above  street  railway  property. 

ROBERT  W.  PERKINS,  Receiver 

362  Main  Street,  Norwich,  Connecticut 
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RAILS  IN  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Tom  New  12-lb.  to  100-lb.,  and  faitciiingi. 
40,000  Tons  New  Open-bearth.  firil  quality,  tO  lb. 
5,000  Tom  Retayeri,  25  to  100  lb.,  and  faiieningi. 
Car  and  lett  carload  inquirlei  and  orderi  lolicit'd. 
Rail*  cut  to  IcnKthi  for  all  purpotet. 

TRACK  ACCESSORIES 
BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 

ABLE    TRACK,    DUMP    CARS, 

PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 

fmtk  BulMInc 
Pittaburfh.  Pa. 


i 


I     ^ 


Tribun*  Buildlnt.  IM  Nmi 

N«w  York.  N.  Y. 


■iiSt. 
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The  Buyer  The  Seller 

The  Employer      The  Employee 
The  Agent  The  Dealer 

You  can  reach  them  all 
through  the 

Searchlight  Section 


"Searchlight"  ads  are 
quick  acting.  They 
usually  bring  prompt 
returns.  There  is  no 
better  way  to  reach 
the  men  of  this  in- 
dustry at   small  cost. 

For  Every  Business  Want 
"  Think  SEARCHLIGHT  Firsr 
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Hectric  Railway  for  Sale! 

"r- 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

5000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6  Babcock  &  Wilcox  boilers,  165-lb.  pressure,  equipped  with 
American  stokers,  forced  and  induced  draft,  and  economizers. 
Corliss  Engines. 
Generators. 

Switchboards  and  Transformers. 
Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

5  Box  Cars,  no  motors. 

3  Flat  Cars,  no  motors. 

1  Derrick  Car,  no  motors. 

5  Gondolas,  no  motors. 

3  Gondola  Cars,  no  motors,  center  dump. 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  wilt 
be  pleased  to  subtnit  quotations  and  further  particulars. 


I   HYMAN-MICHAELS   COMPANY 

I  {Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

I  Branches:  New  York  City — Pittsburgh — St.  Louis 
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RFO    I 
SALEji 


Immediate  1 

Delivery         | 


ONE  ALL  STEEL  ELECTRIC  LOCOMOTIVE 


Bulldar Baldwin    Locomotiv*    Work« 

L«n(th  Over  All 25  ft.  0  in. 

Extreme  Width    7   (t.  4  in. 

Heifht 11  ft.  g  in. 

In  perfect  condition  ready  for  immediate  service.  Westing- 
houee  automatic  air  brakei,  D-Z-E-C  compreseore,  MCB 
■print  couplers.  Truck  base,  12  ft.  0  in.  Speed,  18  M.P.H. 
Weight,  45,000  lbs.  Larger  motors  could  be  substituted  and 
the  ends  weighted    to   make   it  a   heavier   machine. 


TRUCKS 

Builder Baldwin 

Wheelbtw* 6  It. 

Axles    4)4    IB- 

Wheels,  diameter,  33-io.;   Thraad.  4-iB.i  Flaaf*   H-i*- 

ELECTRICAL  EQUIPMENT 

Consists    of    four    Wastinghous*    No.    79    Motors    and 
on.  L.4  Controller.  ^^^  -LONGS" 


TRANSIT  EQUIPMENT  COMPANY,  501  Fifth  Avenue,  New  York 
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Caution-RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

16-lb.  Rails,  angle  bars,  bolts  and  nuts 
25-lb.  Rails,  angle  bars,  bolts  and  nuts 
80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
85-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 
100-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes 

They  will  be  gone  soon.    Write  or  wire  for  our  quotations. 

HYMAN-MICHAELS  COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

BRANCH    OFFICES:    Fir>t   National    Bank    Bldg..    Pittsburgh.    Pa.;    Railway 

Exchange  Bldg.,  St.  Loui%  Mo.;  EaM  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and  Sl  Louia,  Mo. 


STREET   CARS 

3 — 33.tl..  4-tl.  8H-ln.  ga.  closed  motor 
cars:  seating  capadty  32.  SymlngtOD- 
Baldwln  trucks.  First  Class.  WUI  ooo- 
vort  lu  one  nijin  oi>rration  if  dsaired. 

4 — 22.ft..  4  ft.  HH-ln.  ga..  opMt  trailen: 
•eating  capariUr  3S.  Tarlor  MoOtilre 
trucks.     Good. 


IN  ST.  LOUIS 


^ELNICKER 


For  a  liHl  u(  hiiiMlr«tl>  <»(  <>lh«-T  unusual 
barcalnii  In  Rails.  Railxar  ami  Indttstiial 
Jtachlnerjr     and    Equipment    of    all    kinds 

Write  tor  Our  Latest  Oeoiral  BnlMlli. 


FOR  SAUi 

FIVE 

Open  Trailers 

FOUR 

Motor  Cars 

For  full  pariiculart  writa 

C.  J.  SWIFT 

Hlghwood.   Illinois 

WORRYLESS  ELECTRICAL  REPAIRS 

On  all   kinds   an.)   •»».-•    ,\  ('     .ir    DC   m'.l'ir-    aii-i   t t.ttor*     .lirL-r*     wrUU-r*.   nMltrollarm, 

or    anrtblnff    rlr.-trlral.    gtiick    «hlpaicnt.     from    .link    nt.itori.il     of    i-^i|U    i-on 
•haft*.— I>eartncs.  rU-       Bsnnitu   aar  Initials  stand  for  nur  prndorl. 


ORRYLESS 


EST. 


CAREFIA. 
LEVELAND        /ARMATURE  ▼▼  ORKS 

IM*  4T32-4-S  ST.  CLAIR  AVE.,  CLEVELAND 


ACCURATE 
I 


w 


Ir 


INC.  I»IS 


FOR  SALE 

BOILERS 

a — 600  HP.  B.  *  W.  Boilers,  in  lair  eoa- 
dIUoo:  wat«r  lub«. 

DALLA5  ICE  FACTORY. 
Cor.  SwlK  and  Ball,  Dallas.  Tax. 
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114   LIBERTY  ST.   NEW  YORK 

PHONE  4337- a     RECTOR 


ROTARY  CONVERTERS— 60  CYCLE 

2 — 300   kw.   Westiiifjhnuse   Rotary   Converters,   600- 

V.  H.c,  3-ph.,  60-c>.,  370-v.  a.c,  speed  600  r.p.m. 
2 — 300    kw.    General    Electric    Rotary    Converters, 

600-v.  d.c,   3-ph.,   60-C).,   370-v.  a.c,  speed   1200 

r.p.m. 
2 — 200  kw.  Westinghouse  Rotarj-  Converters,  600-v. 

d.c,    3-ph.,   60-cv.,    370-v.    a.c.,   speed    900   r.p.m. 
1 — 150  kw.  Westinghouse  Rotary  Converter,  250-v. 

d.c,    3-ph.,   60-cy ,    185-v.    a.c,    speed    720    r.p.m. 


ROTARY  CONVERTERS— 25  CYCLE 

2 — 500  kw.  General  Electric  Rotary  Converters,  600- 

V.  d.c,  3-ph.,  25-cy.,  440-v.  a c,  speed  375  r.p.m. 
2 — 100   kw.   Westinghouse  Rotary   Converters,   600- 

V.  d.c,  3-ph.,  25-cy.,  370-v.  a.c,  speed  500  r.p.m. 
2 — 200  kw.  General  Electric  Rotary  Converters,  125- 

v.  d.c,  3-ph.,  25-cy.,  85-v.  a.c,  speed  375  r.p.m. 
2 — 1  50  kw.  (ieneral  Electric  Rotary  Converters,  575- 

V.  d.c,  3-ph.,  25-c\'.,  360-v.  a.c,  speed  750  r.p.m. 


COMPLETE  TURBO  UNIT 
EQUIPMENT 

1 — 2500/3000  kw.  Horizontal  Westinghouse  Turbo 
Unit,  generator  wound  for  3-ph.,  60-cy.,  2300-v. 
Steam  end  adapted  for  200/225  lb.  steam  pres- 
sure, 150  deg.  superheat;  entirely  overhauled 
within  last  twelve  months;  complete  with  direct 
connected  exciter,  Deane  Jet  Condenser,  motor 
driven  air  pump  and  circulating  pump,  also  free 
exhaust  valve  and  all  intermediate  connections 
and  gaugeboard.  Can  be  seen  in  operation — 
ready  for  instant  delivery. 


COMPLETE  CONDENSING 
EQUIPMENTS 

2 — Complete  Surface  type  Wheeler  Condensing 
Equipments,  2000  sq.ft.  capacity  each.  There  is 
with  each  equipment  air  pump  and  circulating 
pump;  also  intermediate  piping,  in  fact  com- 
plete condensing  equipment  with  exception  of 
free  exhaust  valve. 


ELECTRIC  LOCOMOTIVES 

-10-ton  single  end  Baldwin-Westinghouse  Elec- 
tric Locomotives,  class  4-2C ;  30-in.  gauge,  ap- 
proximate weight  21,000  lb.  each.  Equipment 
consists  of  2 — 50  hp.  motors.  Dimensions,  width 
overall  4  ft.  -i'/t  in.;  length  15  ft.,  complete  with 
every  possible  detail. 


TRANSFORMERS— 25  CYCLE 

3—200  kva„  NEW,  Kuhlman  single  phase,  13,200/ 

6600,   440/220-v. 
3—1250    kva.,    Westinghouse    O.    I.    S.    C,    single 

phase,   33,000,   2300-v. 
3 — 375     kva.,     Allis-Chalmers     air    cooled,     single 

phase,  6400,  440-v. 
3 — 195   kva..   Gen.   Elec   air  cooled,   $ingle   phase, 

2300,  430-v. 

3—150   kva.,    Gen.   Elec    single   phase,   6200/6600, 

220/440-v. 
3 — 150  kw.  Gen.  Elec.  air  blast,  single  phase,  6000, 

«5-v. 

3 — 125  kw.  Westinghouse  oil  cooled,  single  phase, 

6600,  440-v. 


FREQUENCY  CHANGER  SETS 

1 — 600  kva..  Allis-Chalmers  Frequenc>'  Changer 
Set,  3-ph.,  60-0.,  2300-v.  on  one  end,  3-ph.,  25- 
cy.,  6600-v.  on  the  other,  speed  300  r.p.m.,  with 
direct  connected  exciter. 

1 — 400  kw.  Gen.  Elec,  one  end  being  tvpe  ATB., 
425  kw.,  3-ph.,  25-cy.,  6000-v,  and  the'  other  end 
being  400  kw.,  type  ATB.,  3-ph.,  60-c>'.,  2400-v, 
speed  375  r.p.m 


-TRANSFORMERS — 60  CYCLE 

3—150  kva.,  NEW  Kuhlman  single  phase,  13,200/ 
6600,  440/220-v. 

3—100  kva.,  NEW.  Kuhlman  single  phase,  13,200/ 

6600,  2200-v. 

3 — 75  kva.,  NEW,  Kuhlman  single  phase,  13,200/ 
6600/4400/2200,   440/220-v. 

3 — 50   kva.,   NEW,    Kuhlman   single   phase,   4400/ 

2200,  440/220-v. 

3 — 500  kva.,  Westinghouse  single  phase,  25,400, 
1 3.800-v. 

6 — 350  kva..  Gen.  Elec  oil  cooled,  single  phase, 
1 3,000/12,800.'  1 2.600/12,400/6500,  600-v. 

2 — 200  kva..  Gen.  Elec.  air  cooled,  single  phase, 
9200/460-v. 

3 — 200   kva.,    Gen.   Elec.   air  cooled,   single   phase. 

2200,  370-v. 

3—150  kva.,  Bullock  oil  cooled,  single  phase,  2180/ 
2300/2420,  440-v. 

4 — 150  kw.  Allis-Chalmers  single  phase,  33,000. 
2300-v.  r        .        .      , 

3—100  kw.   Gen.  Elec  single  phase,   6600,  2200-v. 
3 — 50  kva..  Gen.  Elec.  type  H.,  single  phase,  5700/ 
6600,   110/220/440-v. 

3—50  kva.,  Westinghouse,  single  phase,  7600,  220/ 
110-v. 


«,■* 


ALSO  havt  large  ttock  electric  motort,  tranttormert  and  dynamorn'of  every  character  In  email  eliet 

Send  ut  a  Hat  oi  your  requiremente. 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  ol  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Adrtrtialiic.  8trw«  Cmr 
Collier.  Inc..    Barron   O. 

Air  Aflarcoolar* 
bcarwII-Rmiid  Co 


Air 

IncenoU-Band  Co. 

Air  MwHIItri 

BoUeo  A  White  Inc. 

AtuatUn 

WMton  Elec'l  Iintmment  Co. 

.AmaaeiDcnt  Device* 
Skee-Ball  Co. 


Chmnca  Co„  The. 

Electric  Senrlce  SoppUea  Co. 

Johne-MsDTllle  Co..  H.  W. 

Ohio  Braw  Co. 

Weetem  Electric  Co. 

Westlnrhouie  Elec.   A  M.  Co. 


%nie  i 

LMki 


•wanna  Steel  Co. 


Antt-Cllmbers 

Ballway  Improrement  Co. 


Btatase 
<aaa  tbki 


.  Tanka,  Caat  Iron 
.(Ineering  Company 


AatoBobilea  and  Buaea 

Brill  Co..  The  J.  O. 
White  Co..  The 

All*  8trslsht«ae» 

Columbia  M.  W.  A  M.  I.  Co. 


„,  Car  Wheel 
Bemia  Car  Truck  Co. 
Brill  Co..  The  J.  O. 
Cambria  Steel  Co. 
MldTale  Steel  A  Ordnance  Co 
St.  Lonla  Car  Co. 
Standard  Steel  Workt  Co. 
Taylor  Electric  Truck  Co. 
Weatlnchooae  Elec.  A  M.  Co. 

BabMM  Mtal 

Alas  Metal  Co.         „      ,  _ 
lior»JoiMa  Braa*  A  Metal  Co. 


hMrtM  Metal  -__  ~~- 
Poddrrlcht  Componad  Co. 

Babbtttln*  Drrlaa*  ,    ^ 

ColoabU  M.  W.  A  M.  I.  Co. 


American  Railway  Supply  Co. 
Blaelrte  Serrlc*  SuppUM  Co. 
iBtamaUonal  Refiiter  Co..  Tha 
Wealam  Electric  Co. 


Mlanai,  Dry  „     _ 

Johna-Manrllla  Co..    H     W. 
Waatem  Blaelrie  Co. 

BiUtartca.  MwtMl*  _  .. 

Kaatrle  Storac*  Battery  Co. 
Waatara  Bladrle  Co. 


Matala 

Alax  Metal   Co.     _ 
Bamia  Car  Track  On. 
Brady  Braa*  Co        „    .    _ 
^MlbU  M.  W.  A  M.  I.  Co. 

8m£    naetrlc    Co.        ,  _ 
Mofifiw  Braa*  A  tfetal  Co 

|l!*Loala  turCo. 

Taylor  Wfctrlc  Truck  Co 
Weatlnrhoo**  Elec.  A  M 


Co. 


an,  C«at*r  awl  Ball**  SM* 

Hnldm   A  Whila.   IBO. 
Stuckl  Co  .  A. 

lawlas*,  BaU*r  A  BaO 
Ballway  Boiler  B*«rln(  Co. 


iU  Oo„  tK  J.  a 
itaaMa  M.  W.  A  M 


8S: 


Boiler  Cleaning  Componnde 

--       rlll(     -        -     - 


Jobni-ManTJlle  Co..  H.  W. 
Co..    H.   W. 


r.  WaHar  A.    Sopply  Co.. 


Boiler  Coverlnn 
Johna-ManrUle 

Boll«a 

Batwock  A  Wilcox  Co. 

Boiler  Tabe* 

National  Tutw  Co. 

Bond  Teatera 

American  Steel  A  Wire  Co. 

Bondlnt  Apparatn* 

American  Sleel  A  Wire  Co. 
Electric    Railway   ImproT.  Co. 
Electric  Servite  Suppllee  Co. 
Ohio  Brass  Co. 

Bonds,  Ball 

Electric    Railway    ImproT.    Co. 
Electric  Service  SuppUea  Co. 
General  Electric  Co. 
Johnt-Manrllle  Co..   B.   W. 
Ohio  Braa*  Co. 
We*tinrhouse  Elea  A  M.  Co. 

Bond  Tester* 

Roller-Smith  Co. 

Book  Pnbllshers 

McGraw-Hill  Book  Co„  Inc. 

Borlac  Tools,  Car  Wheel 
Nllea-Bement-Pond  Co. 

Braeea,  Ball 

Kllby  Froc  A  Switch  Co. 

Braak*!*  and  Cross  Arms.    (S**  also 
Folrs.  Ties,  PosU,  EU.) 
American  Bride*  Co. 
Bate*  Expanded  Steel  Traaa  Co. 
■leetric  Railway  Equipment  Co. 
Blactrle  Serrlo*  Suppliea  Co. 
Hubbard  A  Co. 
Undalnr   Bros.  Co. 
Ohio   Braaa  Co. 
Weatem  Electric  Co. 

Brake  AdhuUr* 

Gould  Coupler  Co. 
Holden    A    White.    Inc. 
National  By.  Appliance  Co. 
Smith-Ward  Brake  Co. 
Waatlnrhonaa  Traction  Brake  Co. 


Amer.  Braka  Shoe  A  Fdry.  Co. 
Bairbour-Btockwell  Co. 
Bcml*  Car  Truck  Co. 
Brill  Co„  The  3.  O. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Loula  Car  Co. 
Taylor  Blaetrle  Track  Co. 

Brakaa.   Btaka  By*««m*   and   Brak* 
Pari* 

Ackley  Brake  A  Supply  Corp. 
AlUa-Chalmera  Mtc.  Co. 
Bamla  Car  Track  Co. 
Brtll  Co..  Tb*  J.  O. 
ColnmMa  M.  W.  A  M.  I.  Co. 
Oenaral  Bactrle  Co. 
Holden  A  whlta.  Inc. 
National   Brake  Co. 
St.  Lotii*  Oar  Co. 
Safety    Car    Darlca*    Co. 
Taylor  Bieetrie  Track  Co. 
Waatiachoiua  Traction  Brak*  Co. 

Brieka.  Fka 

Orrtm  Bnititferlnc  Oo. 

BrUsM  A  BaUdlnaa 
Amcalean   Bride*  Oo. 

Brswi,  TtmA.  ■***!  *r  Bat*** 

Paxson  Co    J    W. 
Western  Elf«-irlc  Oo. 
Zebil'-ker    Walter  A..  Supply  Co.. 
Inc. 


Carbas 

Oaasral  Blactrto  Co. 
J**ii*t».  W.  J. 
Martiadiik*  BlKltlc  Co. 
Monran  Ctadbto  Oo. 
National  OHMS  Ob. 
l-nlted   StatwJtAM*  0*. 
Weatern    flwMM  Co. 
W**tlafboan  fin.  A  M.  O 


TTnilad 


lUUa" 


Oraphn*  Ob. 


Brash  Holders 

Anderson  Mtt.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  H.  I.  Co. 
Eureka  Co. 
Flower,    D.   B. 

Bneketa 

BlaW'Enox  Co. 

Bunkers,  Coal 

American  Brldce  Oo. 

Bnshlnsa,  Caae  Rardeoed  and 
Manganeae 

Bemis  Car  Truck  Co. 


Bnshinxs,  Graphite  an.       

Bound  Brook  Oillea*  Bearing  Co. 

Bushings,  Trolley  Wheel 

Ives    Co..    H,    B. 

Cables.      (See  Wirea  and  Cables) 

('urban    Brusbs*.      (8*e   Brashes, 
Carbon ) 

Car  Kqnipment.  (For  Fenders. 
Heaters,  Baglsters,  Wbeela. 
pt«.,   see  those   headings) 

Oar  Trimmings.  (For  Curtains, 
Registers,  Doors,  8eats,  etc., 
see  those  headinga) 

Car  Panel  Biktety  Switch** 

Weatinghon**  Elec.  A  Mtg.  Oo. 

Cars,  Dnmp 

Differential  Car  (>i. 

Cars,  Pa«ssnger,  Freight.  Kxpre**, 
etc. 

American  Car  Co. 
BrUl  Co..  The  J.  G. 
Cambria  Steel  (3o. 
KuhUnan  Car  Co..  Q.  0. 
McGulre-Cummlng*    M{g.    Oo. 
Mldvale  Steel  A  Ordnance  Oo. 
National    Ry.    Appliance   Oo. 
St.  Louis  Car  Co. 
Wason  M(g.  Co. 


"^ 


lectrlc   Equipment  Co. 

Car.  8*U-Prop*U*d 

Elactric  Storage  Battery  Co. 
OMHral  Blactric  Co. 

Oa«tlnt»,_  Bra**,  Composition   or 

AJax^Tetal  Co. 

Anderson  Mtg.  Co..  A.  A  J.  M. 

OolomUa  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

MoreJoaaa  Braa*  A  Metal  Co. 

CmtOaf,  Oray  Irea  aMI  Steel 

Amencan  Steel '  Foundrlea 
Amarlcan  Bridge  Oo. 
B«ml*  Car  Truck  Oo. 
Oolumblm  M.  W.  AM.  I 
St.  Louis  Car  Oo. 
Standard  Steel   Works  Co 
Wharton  Jr.   A  0>..  Wm. 


Co. 


HallsaMe  eaJ 

Brake  MMe  A  ] 

Car  Track  Oo. 


Columbia  M. 

St.  Louis  Car  Co. 

Oatshsis  ani  B*trl«m»,  Trolley 

EarU.  Cha*.  I. 

■ktctrlc  Berrice  Buppll**  Co. 

Robtan  A  Whit*.  Inc. 

Ohio  Bra**  Co. 

Wood  Co..  Cha*.  K,    - 

OrOlBg.   Oar 

Kayea  Prodocta  Oo. 


rbecka,  1 , 

Amarlcan  Baltway  Supply  Oo. 

Otealt  BrMlMH 

C«l«*r  ilaMteal  A  Mtg.  Co..  The 
Qenerol  SacMo  Oo. 

■e.  A  Mtg.  Co. 


^_ far  Wirt* 

n<  f^hlM 

-      aoMte.  Oo.  A.  A  i.  M. 
I   A  Oo. 

Railway   ■qtllpmit   Oo. 
Berrice  Soppll**  Co. 
Co. 
■eetric  Oo. 


Hubbard    A   Co. 
Klein  A  Sons.  Mathlaa 
Ohio    Braas   Co. 
Western  Electric  Co. 
Weatlnghouse  Elec.  A  Mtg.  Co. 

Cleaners  and  Scrapers — Track  (See 
also  8now*Plows,  Sweepers  and 
Brooms) 

Brill  Co..  The  J.  G. 

Ohio  Brass  (ki. 

Western  Electric  Co. 

Cloaters  and  SockeU 
General  Electric  Co. 

Coal  and  Ash  Handling.  (See  Con- 
veying and  Hoisting  Machinery) 

Coasting  Recorders 

R.'iilway  Improvement  O). 

CoU  Banding  and  Winding  Machine* 
Columbia  M.  W.  A  M.  I.  0>. 
Electric  Service  Suppliea  Co. 
Western  Electric  Co. 

Coll*.  Armatars  and  Field 

Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
DAW  Fuse  Co. 
General    Electric  Co. 
Independent  Lamp  A  Wire  Oo. 
Borne  Wire  Co. 
Weetinghonae  Bleo.  A  M.  Oo. 

Coila.  Choke  and  KlaUof 

Electric  Serrice  SuppUi 
General  Bleelric  Oo. 
Westinghonse  Elec.  A  M.  Oo. 

Coln-ConnUng  Maehlnaa 

Electric  Service  Suppliea  Co 
International  Begister  Co..  The 
Johnson  Fare  Box  Co. 


Co 


Bush  Electric  Co. 

OeauMaloter  Halters 

■leiMeScrTloe  Suppliea  Co. 
General  Electric  Co. 
We<ttlnrhou*e  Elec.  A  Mtg.  Oo 

Commutator  Tralag  Bails** 

(jcncral   Electric  Co. 

Commutator  or  Parte 

Cameron  Electrical  Mtg.  Oo 
Cleveland  Armature  Works 
Columbia  M.  W.  *  M.  I.  Oo 
Eureka  Co. 
Oenaral  Electric  Ck>. 
Mloe  Insulator  Oo. 
Weatern    Electric   (^. 
Westinghouae    Elec.    A    Mtg.    C« 

Cemmatoter  Slett*** 

Martindale  Electric  Co..  The 


Martindale  Electric  Oo. 


0*1 


AlUt-Chalmera  Mtg.  Oo. 
Chicago  Pneumatic  Tool  Co. 
General  Electric  Oo. 
Ingersoll-Rand  Co. 
W**UBgho«ia*  Tree.  Brak*  Oo. 

0*aapr***ec^  Oo* 
lnger*oll-Rand  Oo. 

Csatnii  Mlam 
Blaw-Xnos  Co. 


Masity  Conerole  Products  Co. 

lers 

Chalmar*  Mtg.  Oo. 

e  Oo. 

Bac.  A  Mtg   Oo. 

OiadaH  FHtlas* 

Ohicago   Pus*   Mtg.  Oo. 


Oaadalle.  FtalM* 
Tabol* 


lar  Woven  Fabric  Co. 


JobBS-MaarUI*  Oo-  B.  W. 
W«*Uiu  BlaetHe  Co. 


BaUtfl*M 

Fraakal  Cooaector  Oa 

Weatlnghonae  Blec.  A  Mfg.  Oo. 

CaaHeOar  Flagsst 
Bu**eU  Mtg.  Oo 
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Electrical  Indicating  Instruments 


are  unqualifiedly  superior  in  construction,  accuracy  and  service  to  any  other 
Instruments  designed  for  the  same  purposes. 

Weston  models  include  complete  Switchboard  and  Portable  groups  for 
service  on  A.  C.  or  D.  C.  circuits,  and  also  many  Instruments  designed  for 
special  purposes. 

There  is  a  Weston  model  for  every  e'ectrical  measurement  need. 

Consult  the  WeBton    representative  in  your  nearest  city,  or  write 
for  Catalogs  or  Bulletins,  specifying  the  field  that  interests  you. 

WESTON   ELECTRICAL   INSTRUMENT  CO.,  21  Weston  Ave.,  Newark,  N.  J. 


New  York 
Ch  cago 
Philadelphia 
Boston 


Cleveland  Denver  Buffalo  Seattle 

DetTo  C  Cine  nnati  Minneapolis  Toronto 

St.  Louis  Pittsburgh  New  Orleans  Montreal 

San  Francisco  Richmond  Jacksonville  Halifax 

And  in  Principal  Citimt  Throughout  the  World 


Winnipeg 
Vancouver 
Calgary,  Alta. 
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CwrtioUan  or  TatU 

Aiiia-auSaun  Ult.   Co. 
OohmbU  X.  W.  A  K.  I.  Co. 
■nralu  Co. 
Ocneral  Klectric  Co. 
Jduu-MaiiTUle  Co..   H.   W. 
HiumU  Utf.  Co. 
WecttncboiiM  Elec.  A  Ilfr.  Co. 


Elec.   Berrice   SuppUe*  Co. 

C— «r»llln»  SriteBw 
OananU  Koctilc  Co. 
WMtlnctionaa  Blec   *  HtM-  Co. 

Gia*c*tora,  Batanr 

▲lIi»<auliiMn   Utf.   Co. 
Ocoerml  Blactiic  Co. 
Waston  Electric  Co. 
WaatlBcboase  Klec.  A  Hit.  Co. 


Fartabl«    Machliwnr    Co. 

C— TTor^^O— I  and  Aib 

Oraen    Enc.   Co. 
Portable  Macbloery  Co. 

C— TtfOTi,    Portable 
Portable  Macblnery  Co. 

roDTeJiiix  and  HoMlac  Maeblnenr 

American  Bridfe  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Oreen  Enr.  Co. 
Portable  Xadinery  Co. 

Oealhig  Wjitiian 
Sprar   Env.  Co. 

Capper   Bxpanelon   toinu 
Wtaedar  lUcT  Co..  C.  H. 

Oappar  Wire 

Anaconda  Copper  Iflnlnc  Co. 

Cori,  BeU,  Treller,  Beglatar,  etc. 

BrlU  Co..  The  3.  a. 
Blaetrlc  Senrice  Snppllee  Co. 
International   Becieter  Co.   The 
BoebUnr'e  Bone  Co..  John  A. 
Bameon  Oordace  Worka 

Oer<  Oiimliin  and  Ooaplars 

Bectric  Serrlee  SoppUaa  Co. 
work 


on  Cordace   wbrke 
Wood  Co..  Chae.  N. 

Oavplara.  Oar 

BrUl  Co..  Tbe  J.  O. 

Oonld  Coupler  Co. 

Ohio  Braaa  Co. 

Van    Dora  Coopler  Co. 

Weetlncbonae  Trae.  Braka  Co. 

Cnwea 

AlUa-Chalmere  Utg.  Co. 

MUea-Bennit-Pond  Co. 

Toledo  Brtdre  A  Crane  Co„  The 

CreoeetlBg.       (Bee   Wood   Pmwia- 

tiTaa) 

l>eae  Atwt*. 


Intamatlonal  Steel  TIa  Oa, 

Mtnal*.       (Bee 
'     ) 


Work) 


<Bae    Traek. 


t°ra*her«.  ■• 

Allla-Chalaiara  Mf».  Co. 

ral*«t«a 

Armro    Iron    Cnlrrrt     A    Fluaa 

Mfare.   Aaan. 
Canton  Calrart  A  Bllo  Co. 
Btark  RotUnc  Kin  Co. 

Cidrart  Plna  Oekwite 

Maaaar  CooeraU  Produrte  Co. 


rabrikoU 


Co..  The  i.  a. 
Poal  rabrikotd  Co. 
ardi  0».  Inc..  Tbe  O    M. 

'     ierrtra  BnppMce  Co. 
Oar  Co. 

rartaaM 

Chlraro  rnae  Ml(.  Co. 


A  Baldwto 

Annatare  Worka 
at  Co. 


_  DeilMa, 
^Watfc) 


WHAT  AND  WHERE  TO  BUY 


DetectlTe  Berrlin 

Wleh  Berrice  P.  Edward 


Da«,  Lathe 


liama  A  Co..  J.  H. 

Door  Operatins  Derloea 

ConaoUdated  Car  Beatinc  Co. 
National  Pneumatic  Co..  Inc. 
Safety  Car  Devlcee  Co. 

Doon.  Aabeetoa 

Johne-Manviile  Co..  B.  W. 

Door*  and  Door   Flxtiiraa 

Brill  Co..  The  J.   Q. 
Edwarda  Co.,   Inc..   The  O.  M. 
General  Electric  Co. 
Bale  A  Kilbum  Corp. 

Oeora,  Folding  Veetlbule 

National   Pneumatic  Co„   Inc. 

Draft  Rin'nt.      (See  Conplen) 

Orilla.  Book 

Incenoll-Band  Co. 

Drllla,  Track 

American  Steel  A  Wire  Co. 
Chicaco  Pneumatic  Tool  Co. 
Electnc  Service  Suppllea  Co. 
Nilea-Bement-Pond  Co. 
Ohio  Brass  Co. 

DrInklBK  Cnpa,  Banltarr  Paper 

Individual  Drinking  Cm>  Co.,  Inc. 

Drvera,  Band 

Electric  Service  SappUea  Co. 
Zelnlcker    Supply   Co.,    Inc., 
Walter  A. 

Baetrieal  Wires  and   Oablaa 

Boebling's  Sons  Co..  J.  A. 

■BKlBeers,    Oeaavltlnf,    Contractlac 

aatd  Oiiei  alUn 
Arcbbold-Brady  Co. 
Arnold  Co..  The 

Clark  Manacement  Corp.,  B.  W. 
Dmm  A  Co..  A.  I<. 
Encel  A  Bevenor 
Peustel.  Robert  U. 
Ford.  Bacon  A  Davis 
Hoist.  Englehardt  W. 
Jacobs  A  Co..  J.  L. 
Republic  Bndneera.  Inc. 
Richey.  Albert  S. 
Robinson  A  Co..  Dwlsht  P. 
Sanderson   A  Portar 
Bcofleld  Endneerinc  Co. 
Btona  A  Webater 
Wella.  OardliMr  T. 
White  Companlea.  The  J.  Q. 
Woodmansee    A    Davidson    Enri- 

neerlnv  Oo. 

BaclBea.  Oaa  and  OU 
iUlla-Chalaiar*  Mff .  Co. 
Intaraoll-Rand  Co. 
Weatlnchoosa  Elec.  A  Mtr.  Co. 

Bsftoaa.  a«aaaa 

AlUa^hafanara  Utt.  Co. 
Westinchouaa  Blac.  A  Utt.  Co. 

Bzhaast  Gate  Talvaa 
Whaslar  Utt.  Co..  C.  H. 

■alsaitoa  Plalf  araa.  Trap  Doors 
Mward*  Co..  Ino..  The  O.  U. 


Blaw-Knox  Co. 

Fare  Baiaa 

Brill  Co  .  The  J.  O. 
Clyaland    Fare    Boa   Oo. 
jMUUon  Fare  Box  Co. 
Mallonal  Railway  Appliance  Oo. 
Ohmer  Fare  Recuter  Oo. 

*■■■■>  Waves  WIra  aad  Fssmo 
Paato 

Aasrlran  Bteel  A  WIra  Co. 

Wheal  Oaarda 

The  J.  O. 

Fare  Box  Co. 
Hdated  Car  Fmder  Oo. 
Bel  lice   BappUea  Oo. 
_     Works 
Hertrtc  Co 


tAL%. 


W»fm  Wd  Vlhre  Tablaa 


utt.  Oo. 


FMd  Calls.      (1 


Fire  Extingnlshing  Apparatus 
Castle.  Inc..  James  M. 
Johns-ManTtlle  Co..  H.  W. 

Flre-Prooflnc  .Material 

Johns-Manrllle  Co„  H.  W. 

FloodllcbU 

Electric   Service   Supplies  Co. 

Floorlnr  Composition 

American    Mason    Safety    Thread 
Co. 

Johns-Kanville  Co..  H.  W. 
Western  Electric  Co. 

Flooring^  Grating 

Irving  Iron   Works 

Forglngs 

Columbia  Machine  Works  A  M.  L 

Co. 
Eureka  Co. 

Standard  Steel  Works  Co. 
WUUams  A  Co„  J.  H. 

Frogs.   Track.      (See   Track   Work) 

Fnrnaeea.      (See  Stokers) 

Fnses  and  Fnaa  Boxes 

Chicago  Fuse  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
DAW  Fuse  Co. 
(Seneral  Electric  Cte. 
Johns-ManviUe  (^.,    H.   W. 
Western  Electric  0>. 
Weatlnghouae  Elec.  A  M(g.  Co. 
Williams  A  CJo..  J.  W. 


BefllUble 
(nUcago   Fuse  Mfg.  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
General    Electric  Co. 
Martlndale  Electric  Co..  The 

Fuse.  Keaovers 

Bush  Electric  Co. 


Oagea,  Oil  aad  Watmr 

Ohio  Brass  Co. 


Johns-Manville  Co..    H.    W. 
Power  Specialty  Co. 
WesUnghooae  Traction  Brake  Co. 

Oaa  Baatila  Oars 
General  Elaetric  Co. 


Oaa  Prodnesrs 

Waatlnghousa  Blec.  A  Mfg.  Oo. 


Galea.  Car 
mil 


rater*.  Wa«tr 

Bcalfe  AioM  Co..  WM.  B. 


Co..  The  J.  Q. 

Gear  Blanks 

Standard  Steal  Worka  Oo. 

Gear  Oaaaa 

Columbia  M.  W.  A  M.  I.  Co. 
Electric  Ssrvlce  BoppUaa  Oo. 
Thayer  A  Co..   Inc. 
Weatinghooaa  Blac.  A  Mfg.  Co. 

Oeara  aad  Ptalofla 

Acklay  BrakV  t  Bopply  Corp. 
Baoila  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Oo. 
Blactrle  Bervtoo  BnppUa*  Co. 
General  Bleetrto  Oo, 

r  AppUmnea  Co. 


Grinders  and  Grinding  Supplies 
Indianapolis  Switch  A  Frog  Co. 
Metal  A  Thermit  0>rp. 
Railway  Track-work  (^. 
WMiern   Electric  Co. 

Grinding  Blocks  and  WheeU 

Railway  Track-work  Co. 

Guards,  Cattle 

American  Bridge  Co. 

Guards,  Trolley 

Electric    Service   Suppllea  (3o. 
Ohio    Brass   Co. 

Harps,  Trolley 

Anderson  Mfg.  Co..  A.  A  J.  M. 
Bayonet  Trolley  Harp  Ck>. 
Electric  Service  Supplies  Co. 
Hensley  Trolley  A  Mfg.  Co. 
More- Jones  B.   A  M.  Co. 
Nuttall  Co..  R.  D. 
Star   Brass   Works 
Western   Electric  Co. 

Headllghta 

Electric  Service  Supplies  Co. 
(General  Electric  0>. 
Ohio  Brass  Co. 
St.  Louis  Car  0>. 


National  Rallww 
Mnttall  Co..  %.1> 


Poola  Bog   A  Machine  Co. 
Tool  Bteel  Gear  A  Pinion  Co. 


Poola  Bng.  A  Machlna  Co. 

QmmtmmafU,  0«a»islHi 
Ouanl  ■mMoOo: 

Oaasrators 

Allls-Chalmar*  .  Mte.   Oo. 

A   Mtr   Oo. 


Osaga.     (Baa  Balls  aad  Oaasa) 

Oraffcm 

Morgan  CnMlbla  Os. 


(.  Co. 

(•sa  LakrlaaMa) 


Headlining 
Kayes  Prodi 


ucta  (}o. 

Beater*.  Car  (Electric) 

Consolidated  Car  Heating  Co. 
(3old  Car  Heating  A  Lighting  Co. 
Holden  A  White.  Inc. 
National   Ry.   Appliance  Co. 
Smith  Heater  Co..  Peter 

Haotcn,  Oar,  Hot  Air  and  Water 
Cooper  Heater  0>. 
Holden  A  White.  Inc. 
Smith   Heater  Co..  Peter 

Heaters,  Car  (Stove) 

Electric   Service   Supplies   Co. 
Holden  A  White.  Inc. 
Smith   Heater  Co..   Peter 

Holsta  and  LlfU 

Columbia  M.  W.  A  M.  I.  Co. 

Duff  Mfg.  Co. 

Ford-Chain  Block  Co. 

Niles  Bemrnt-Pond  Co. 

Toledo  Bridge  A  Crane  Co..  Hie 

Raae 

Ingeraoll-Rahd  Co. 


Hoee,  Bridges 

Ohio  Brass  Co. 

Haas,  Fneu  matte  A  Itra 

Johns-Man  villa  Co..  H.  W. 

Hdnses.    Btoltoa    A    WatchaMa's 
OsasrsH 
XaaaaF  OoBoraU  Product*  Oo. 


Hydraulle  Maehtnery 
Allis-Chalmar*  Mfg.  Oo. 
Nilee-Bement-Pond  Co. 


laaBoatloa 
Bactotci 


ical  Teatlng  Lab's 


Hamilton  Institute 
InstnnisnU,  Measuring,  Testing  and 

Economy  Blaetrie  Devices  Co. 
Oenaral  Bleelrie  Co. 
Johna-MaaviUa  Oo.  H.  W. 
Roller4tailtli0o. 
Thompson-Lavaring  Co. 
Western   Blsctric  Co. 
WeaUnghonaa  Blec.  A  Mfg.  Co. 

laaalatlag  ClaUi.   Paper   aad    Tap* 

General    Blertric   Oo. 
Johna-Manvllle  Co..  H.  W. 
Mica  laaolator  Oo. 
OkonlU  Co. 

Standard  Ondtrground  Cabla  Oo. 
C.  8.  Bobbw  Oo. 
Weatera  Blaolilo  Co. 
WwUnghooa*  Bae,  A  Xtg.  Co. 

laaalaMsa*.  <Ba*  alta  PalBia) 
ADdanoB  M.  te.  A.  A  J.U. 
Itoelrta  to.^»Qalpd«|rt  Co. 


tie  Op. 

iVTi.w 


Boppiiw  Co, 

Blaelrte  ^^ 

BoMao  A  WhIW 

Jokna-Manvina  ' 

Mitchell  Rand  Mfg.   Oo. 

Oknnlte  Co. 

U.  8.  Robber  Oo. 

Wntem  Itlertrtc  Oo. 

Westlnghoose  Blec.  A  Mfg.  Oo. 


l«*alallag  Marhlasry 

Anrlcan     Inaulallng     Machinery 

taaalalars.       (Bee    else    l.<ne 


jllllinpi  M.  Co.  A.  A  J.  M. 
Draw  Ketric  A  Mfg.  Co 
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INGERSOLL-RANt)  CO. 

COMPANY 

II  BROADWAY.  NC"»'  YORK 

BRANCH   OFFlZCZ 
BIRMINGHAM.  AI.A. 
BOSTON.    Mass. 
BUTTE,   Mont 
CHICAGO.  luL 
CLEVELAHD.  Ohio 
DALLAS.    Te«as 
DENVER.  Colo. 
DETROIT.    MiCM. 
DULUTH     MtNN. 
EL  PASO.   TcxAS 
HOUGHTON.   MiCM. 
JOPLIN.   Mo. 
JUNEAU    Alaska 
KNOXVILLE.   Tenm, 
LOS  ANGELES.  Cal. 
NEW  ORLEANS.    LA. 
PITTSBURGH.   Pa 
PHILADELPHIA.    Pa. 
SALT  LAKE  CITY.    Utah 
SAN    FRANCISCO.  Cal. 
SEATTLE    Wash. 
ST    LOUIS,   Mo 
SCRANTON,   Pa. 

LONDON,   England 
PARIS,   France 
BRUSSELS,   BrLG'UM 
MILAN.   Italy 
RIO  DE  JANEIRO    Brahl 
MONTREAL.  Canada 
MEXICO  CiTV.   Mexico 
MELBOURNE.  Austraua 
KALGOORLIE.  W,  Australia 
JOHANNESBURG.  S.  Africa 
SANTIAGO.  Cmilc 
DMA.  Peru 
KOBE,   Japan 
TOKIO,   Japan 
HONOLULU.  T.  H. 
HAVANA.  CuSA 
BUENOS  AIRES.   ArccnTine 
ANTOFAGASTA.  Chile 
LA  PAZ.  Bolivia 
VANCOUVER.  B,  C. 


Keeping 

an  unfailing  supply 

in  the  shop  air  line 

Your  .-jir  chucks,  hoists  and  other  pneumatic  equipment  count  too  much  in  main- 
taining production  to  take  chances  with  a  doubtful  air  supply.  The  payroll  time 
lost  while  your  air  is  off  is  a  big  premium  to  pay  for  the  privilege  of  owning  a 
"cheap"  air  compressor.  ^ 

The  Ingersoll-Rand  Company  builds  only  the  high-grade  machines  that  cart  be  re- 
lied upon  for  constant  service.  For  shop  use  the  Class  "ER"  belted  unit,  shown 
above,  has  decided  advantages.  It  is  self-contained,  clean,  and,  being  unusually 
compact,  can  be  installed  where  it  will  be  out  of  the  way. 

It  is  automatic  in  operation — you  don't  have  to  watch  it.  Regulating  devices  are 
simple  and  dependable — they  keep  power  cost  low.  Automatic  splash  lubrica- 
tion is  ample  at  all  speeds  and  needs  no  attention. 

Class  "ER"  Compressors  are  available 
in  a  wide  range  of  capacities  and  pres- 
sure ratings. 


Shall  we  send  you  Bulletin  3230  describing  them? 


4S4-0 


InA  er  s  oil  "RaTid 


Air  Hoists     1^^^ 


Pneumatic  Drills    Grinders    Riveters      Chippers    Wood  Borers 
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Btoetrto  BaUwar  Equipmeot   Co. 
neetrle  Service  SoppliM  Co. 
eaotral  Blaetrie  Co. 
Bamlnfwar  OUa*  Co. 
Johm-ManrlUa  Co..  H.  W. 
Iiocke  Inanlator  Mtc  Co. 
Ohio  Braaa  Co. 
Tbomaa  *  Bona  Co..  B. 
Weatern  Electric  Co. 
Weaiinchonae  Elec.  &  Htt.  Co. 


Plna 

Blaetrie   Senrlce  Snppllea   Co. 
Hnbbard   *  Co. 

tmtkm.       (See    alio    CranM,    RoUta 
and  una) 

Brill  Co..  The  J.  O. 
Buokeye  Jack  Mf(.  Co. 
Columbia  M.  W.  &  U.  I.  Co. 
Dnir  Mf».  Co.  .   , 

Templetoo.  Kenlr  Co..  Ltd. 


BeadlDC  SpedalUea  Co. 
Zelnlcker  Supply  Companj,   Inc.. 
Walter  A. 

Jenraal   Bozea 

Berala  Car  Truck  Co. 

Brill  Co..  J.  O. 

Railway  Roller  Bearinc  Co. 

Jonrtlon   Boxea 

Jobna-ManvUle  Co„  H.  W. 
Standard  Dnderfronnd  Cable  Co. 

Labavfttorlaa 

Electric  Teatlnt  Lab'a 

Laap  OnarJa  nd  rixtwea 

AniteraOD  U.  Co,  A.  *,J.  M. 
neetrie  Serrice  Snppllea  Co. 
Owwral  Electric  Co.  ,__  _ 
WMUnchodae  Elec.  *  Utg.  Co. 

Ta-ir-   Are  and  Ineandaaeant.    (See 
iiba   Haaaiclita)     ^  ,   „ 
Aadoaon  M.  %..  A.  A  J.  M. 
(Janeral  Electric  Co. 
Nattooal  Electric  Specialty  Co. 
Waaleni  Electric  Co. 
WeatlB«bouM  Elec.  *  Mfr.  Co. 

'rT*j  SIcnal  and  Marker 
Ohio  Braaa  Co. 

Lstba  Attachnwnta 

Wllllaina  k  Co..  J.  H. 

UUbaa.  Car  Wheel 

Mllea-Bcment-Pond  Co. 

Ufbllnc  BafvUlara.  Car 
BoMcn  A  White.  Inc. 

Tealaca 
Ilndaatrial   Enc.  Co. 


UtMatat   Arraatara 

llallway   *  "    " 


Ughtalat  rrelaetloD 

Aodcraon  M.  Co..  A.  *  J.  If. 
Kaetrle  Serrice  SuppUea  Co. 
OeMrml   Electric  Co. 
Xatloaal    Electric   Specialty   Co. 
Obto  Braaa  Co. 
Wealam   Electric  Co. 
Wmttnchouae  Elec.    *  Mtr.  Co. 

Llae  Material.     (See  alaa  Braakata. 
Inaalalora,  WIrea,  eta.) 
An<lrr«on   M.  Co.   A.   *  J.  M. 
Archbold-Brady   C9. 

aanca  Co-  The 
lOBbU  M.  W.  A  X.  I.  Co. 
Doaaert  A  Co. 
Prrw   RInHrie   h   Utt.  Co. 
r.\K-tr\<-  Railway  Bqnilliuit  Co. 
Ki<H-trie    Berrlca    SappUaa    On. 
Kurrlo   Co. 
04>nT»)    EI»^Hc    Oo. 
llnlrtm  A  White.  Am. 
HubbenI    *   ro 
Jotal^MaMllle  Co     H    W. 
Leek*  baolalor  Mtr  Qo. 
Mma-Jonea   B.   *   M.  Co. 
Ohio    Bra"!   Co. 
WfMifim   Rl«^ric  Oo. 
Wrstlnthouae  Blae.  A  Utg.  Co. 


Portable  ISactliierT  Oo. 


«eaaM<lT«ai_BlaeMe 
Brtll  CoTrhe  J.  O. 
al    El»r1rie   Oo. 


«eOair»  riimmlnca    Mfr.    Oo. 
*«tlnchou*e   Blae.   A  Mfl.  Co. 


Lai 


ibrleatiM   Eaataiaai 
Oil— ■  ilraaroil  Co. 
Tmw  Oo„    The 
VmUnat  Lnbrleatinr  <7o. 

Loatar.     <Baa  ralaa.  tlia,  ele.) 
^^|wa-Si«i>al   Oil  Co. 


WHAT  AND  WHERE  TO  BUY 


Machine   Toola 

Columbia  M.  W.  A  X.  I.  Co. 

NlleaBement-Pond  (^. 

Machine  Work 

Columbia  M.  W.  &  M.  I.  (X). 
UoldcD  &  White.  Inc. 

Mat* 

JohoB-Manyille  Co..  H.  W. 

Metera,  Car,  Watt-Honr 

Economy  Electric  Devloaa 

Metera.       (See   Inatrumenta) 

Electric  Service  SuppUea  Co. 

MIra 

Mica  Inaulator  Co. 

Mlrrora  for  Motormen 
Drew  Elec.  A  Mf».  <3o. 

Motormen'a  Seata 

Electric  Service  SuppUea  Co. 
Wood  Co..  Chaa,  N. 

Motora,   Electric 

AllU-Chalmera  Mtr.  Co. 
Weatem    Electric    (^. 
Weatlnihouae  Elec.  A  Mtr.  Co. 

Motor  Leada 
Doaaert  A  (}o. 

Motora  and  Genrratora,  Seta 
(Jeneral   Electric  (^. 

Multiplex    Atmoapherlo    Belief 
Talvea 
Wheeler  Mtg.  Co..  C.  H. 

Natl  and  Bolla 

Ailia-Chalmera  Mfr  Co. 
Barbour-Slockwell     Co. 
Bemla   Car   Truck   Co. 
Columbia  M.  W.  A  M.  I.  Co. 
Hubbard  A  Ooi 

Ohaunetera 

Weaton  Elec'l  Inatmment  0>. 

Olla.     (See  Lnbricaola) 

Ozy-Aectylene.        (See   Cattinc   Ap- 
paratna,  Oay-Aeetylene) 

Packing 
Johna-ManvUto  Co..  B.  W. 
Poat   A  Co..   Inc..    B.   L. 
n.  S.  Bubber  Co. 
Weetinrbouae  Traction  Brake  Co. 

Paeklnr  Binca 

JnhnaManville  Co..   H.  W. 

Palnta  and  Taralahaa  (Inaalatlag) 
Kolden  A  White,  inc. 
Johna-Manvllla  Co..  R.  W. 
Martlndale  Etodrtc  Co. 
Mica  Inaulator  Co. 
Mitchell-Rand  Mfc.  Co. 

Palnta  *  aVmlabea,  Preaarvatlve 
Arkley  Brake  A  Sapply  0>rp. 
JohnaManvllle  Co..  H.  W. 

PalBta  and  Varalahaa  tor  Woedworh 
National  By    Appliance  Co. 

Park  Amnaaveale 
BkeeBall  Oo. 

Pavlac  Material 

American  Brake  Shoe  A  Pdry.  Oo. 


riairapa,    TraUar 

Bleotrlc  Barrica 


Pipe  Flttlnjca 

Power    Specialty   Co. 
Standard  Steel  Works  Co. 
Westlnrhouae  Traction  Brake  Co. 

Planera.      (See  Machine  I'oola)  - 


I  Pllera,  Insnlated 

Electric  Service  SuppUea  Co. 

Paeamatlc  Toola 
InreraoU'Rand  Co. 

Pole   Belnforclnf 
Hubbard    *    (Jo. 

Poles,    Metal    Street 

Bates  Expanded  Steel  Truaa  Co 
Electric  Railway  Equipment  Co 
Hubbard  A  Co. 

Pole  Sleevea 

Drew  Elec.  A  Kfr.  Co. 

Polea,   Tlea,   Poata,   PUIng   and 
Lnmber 
Carney  A  Co„  B.  3. 
Lindsley    Broa.    0>. 
Northern  White  Odar  Asan. 
Pave  A  HiU  Co. 

Southern  Cypreaa  Illgra.  Aaan. 
Weatem  Electric  Co. 

Polea.  Poata,  FUlas  A  Coaerete 
Maaaey  Concrete  Prodacts  (3o. 


Ohio 


Co. 


■nppUaa  Co. 


2£a?viti<ri!».^-°' 


Oeoaral  Baelrle  Oo 
Wood  Oe..  Chaa.  M 


Co. 


(I 


Plna,  Cam  HafdaMd.  Waad  and  tnm 
WaMiMkeai^taeUoa  Brake  Oo 


Polea  and  Tlea,  Treated 
Lindaley  Broa.  Co. 
Pace  A  HUl  Ca 
Weatem  Electric  Co. 


Polea,   Trolley 

Anderson  Mtr.  Co..  A.  A  J.  M. 
Bayonet  Trolley  Harp  Oo. 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service   SuppUea   (te. 
National  Tube  Oo. 
Nuttalt  Co..  B,  D. 

Pole*.   Tobnhir   Steel 

Electric  Railway  Equipment  Co. 
National  Tube  (k>. 

Polhrada 
Okonite  Co. 

Power  Savins   Pevicea 

Arthur  PowerSavlnc  Beoorder 

Co. 
Economy  Electric  Devloea  Co. 
National  By.  Appliance  (^. 
Railway  Improvnnent  Co. 


Power   Tranamlaalon    Machinery 
Poola   Bnc.    A   Machine  Co. 

Praaara  Banlatan 
Qeaeral  Blectrio  (^. 
Ohio  Braaa  Co. 
Weatlnrhouae  Elec.  A  Mfc.  Co. 

Pnaipa 

Allia-Chalmera  Mff.  Co. 
Schutta  A  Koerttnc  Co. 


Panehee,  Ticket 
American    Rallw 


American    Railway    Supply    Oc 

Botnney-Vehalace  Tool  (X).  

International  Bedater  Co..  Tha 


Wood  Co..  Chaa.  J 

PwlBara.  Fwad  Walar, 
Scalfe  A  Bona  te..  ' 


Wa.  Bl 


Poeter  Co..  L.  B. 
Lackawanna  Btae)  Oo. 

Ralla,  New  _      ,   ^ 
Cambria   Blaal  Oo.  , 
MIdvala  Steel  A  Ordnaaoa  Oo. 

Ball   Orlndera    (Sea  Oriadera) 

BaU  inint  Plate* 

Lackawanna  Steel  Oe. 

Ball    WeMlac       (Baa 
WaMIni  Praaaaaaa) 


roalar  Co..   L.  B  ,     .       .     _ 
lalBidMr.  Waller  A..  SvBVly  Os. 
tac. 


Railway  Safety  Bwitehea 

Weslinrhouae  Elec.  A  Mff.  (X>. 

Brill  Co..  The  J.  O. 
Electric  Service  SuppUea  Co. 
Hale  A  Kilbum  Corp. 
McOuire-Cummlnra  Mfc.  Co. 
St.  Louia  Car  Co. 

Beeordcra,  Power  Savlnc 

Arthur  Powor-Savlnr  Recorder  <3o. 
Beaiatera  and  Flttlnca 

Brill  Co..   The  J,    G. 
Electric  Service  SuppUea  (k>. 
International    Reriater   Co..    The 
Ohmer  Fare  Reriater  Co. 
Rooke  Automatic  Reffiater  Co. 

Bclttforeemeat.   Concrete 

American  Steel  A  Wire  0>. 

Repair  Shop  Appllancea  (See  alae 
Coil  Bandlnic  and  Windins  Ma- 
chines) 

Columbia  M.  W.  A  M.  I.  0>. 

Electric  Service  SuppUea  Co, 

Bepalr  Work    (See  alao  Colla) 
Cleveland  Armature  Worka 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
Independent  Lamp  Wire  Co. 
Weatinchonae  Elec.  A  Mfc.  (k>. 

Beplacera,  Car 

Columbia  M.  W.   A  M.  I.  (k>. 
Electric  Service  SuppUea  0>. 
Readinfr  Spedaltiea  Co. 

Bealatanee,  Grid 

Columbia  M.  W.  A  M.  I.  Co. 

Bealatanee,  Wire  and  Tnba 
General   Electric  Ck>. 
Weatem   Electric  Co. 
Weatlnthouae  Elec.  A  Mfc.  Co. 

Retrievera,  TroUcy  (See  Oatchen 
and   Retrievera,  Trolley) 

Blvet  Beaten 

American  Car  A  Foundry  Oo. 


Booflnc,   Boildlnc 

JohnS'Manville  Co..  H. 

Baeflng  Oar 

Johna-ManvUle  Co..  B. 
Xegrea  Producta  Co. 


General    Electric   0>. 
Mica  Inaulator  0>. 
Weatiachotiae  Elec.  A  Mfc  Co 


Babber 

V.  a. 


.nbber  Oo. 


of  All  KInda 


Saadcra.  Track 

Brill   Co..   The  J.   O. 
Cleveland  Pare  Box  Co. 
Columbia  M.  W.   A  M.  I.  (3o. 
Electric  Service  SuppUea  Co. 
Holden  A  White.  Inc. 
Ohio  Braaa  Co. 
St.    Loula  Car  Co. 

Saah  Balaaeea 

Edwards  Co.,  Inc..  The  O.  M. 


FUltas.  Oar 

Brill  Oo..  The  J.  O. 

Edwards  Co-  Inc..  The  O.   M. 

Baah  Metal,  Oar  WIndaw 
Rale  A  Kllbara  Oor*. 


Scrapera.   Track    l^tm 
Scrapers,  Track) 

Baate.  Oar  (Bee  also  Baltaa) 
BriU  Co.,  The  jTo. 
Hale  A  Kilbure  Corp. 
St.  Lonls  Car  Q>. 

BsaMaa  MaterhU 

Da  Pont    Pabrikold  Oo. 

Saaaad-Band   Eaalaaaanl 
Arc&ar  A  Baldwin 
Olaraland  Annstors  Wortu 
roalar  Oo..  L.   B. 
Orlawold  Machine  0>..  0.  X. 
Ryman  Michaels  Co. 
MacGovam  A  Oo..  Ino. 
Zelnlcker    Supply    Co..    Inc.. 
Walter  A. 

BiMidaa.  Tsainiala 
brlli'  OaTtbe  J.  O. 

BnKard  A  Oo. 


kavela.  Pawer 
AnisOislmcra   Mfc 
Brill  Co  .  The  J.  9 


Oo. 
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ELECTRICITY- 

AS  EXPERTS  KNOW  IT 

You  do  not  have  to  take  time  off  from  work  and  spend  severa. 
hundred  dollars  in  tuition  in  order  to  master  the  practical  side 
of  electricity.     The  whole  subject  is  now  covered  in  a  low-priced 
set  of  books,  flexibly-bound  and  handy  pocket-sized. 
Just  a   few   minutes  of  your  spare   time   spent   with 
the    Croft    Library    of    Practical 
Electricity  each  day  will  give  you 
a  knowledge   which   could   other- 
wise  be  gained    only  in  years  of 
practice. 

Earn  a  big  salary 


"Your  spare 
time  is  your 
capital." 


The  salaries  of  electrical   workers  are 
high  and  constantly  going  up.     And  the 
demand   for   properly   trained   men    is    more 
before  in  the  history  of  electricity. 

Don't  be  content  with  $38  to  $50  psr 

Don't  be  content  with  just  a  fair  kn«wledge  of  electricity. 
Batisfied  with  the  average  electrical  worker *h  salary  of  $;iK  tt 
week.     Know  electricity  as  experts  know  it.     Terrell  Croft 
you  how. 

The  only  library  of  its  kind^ 

There  never  has  been  a  set  of  books  or  a  course  on  electrici 
that  adhered  eo  closely  to  actual  electrical  practice.    The  author 
Terrell  Croft,  procured  his  knowledge  with  his  sleeves  rolled  up. 
He  was  trouble  shooter,  draftsman,  wireman,  central  station 
operator — then  electrical  engineer  for  the  \\  estinghouse  Com  - 
pany.     ile  is  a  practical  man  and  knows  the  exact  wants  of 
his  fellow  workers.     He  tells  of  the  short  cuts  to  bigger  pay, 
of  the  why  and  how  of  everything  in  electrical  practice  of 
today. 


NOT  ONE  CENT 
IN  ADVANCE 

Merely  fill  out  the  coupon  below  and  return  to 
us   for   ten   days'   absolutely   free  examination   of 
the  CROIT  I.IBRAHY  OF  PRACTICAL  ELEC- 
TRICITY.    Use  the  books  in  conneotion  with  your 
work   for  ten   full  days.     See  how  the  hundreds  of 
problems  in  electrical  practice  are  cleared  up  in  simple 
language    and    illustration.       If    thoroughly    convinced 
that   the  books  will  enable  you   to  know  electricity   as 
experts  know  it,  send  us  only  $2  in- ten  days,  and  S3  ner 
month  for  six  months.     You  pay  only  820  for  a  compete 
electrical  education.     Return  the  books  at  our  expense  if  not 
d. 


8  Volumes 

Flexibly   bound 

Pocket  Size 

3000   pages 

2100 

illustrations 

Everything 

you    must    know 

about 

electricity  at 

the    finger's    end 


McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St..  New  York,  N.   Y. 
Gentlemen:-    In    an    attempt    to    ex- 

Ere«8  myBeir  about  CROFT  S  NEW 
IBRARY  OF  PRACTICAL  ELEC- 
TRICITY, 1  have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  language,  a  more  compre- 
hensive set  of  books.  It  is  a  library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all  prac- 
tical. Respectfully, 

GUY  H.  PEIFER, 
Chief,    Duplan    Silk   Corporation, 
Hazleton,  Pa. 


EXAMINATION 


COUPON 


TZ 


McGRAW  HILL  BOOK  CO.,  Inc. 

239   Weit  39th   Street,   New   York 


McGraw-Hill    Book    Co.,    Inc. 

239    W.   39th    St.,    New    York 

(lentlenien: — Please  send  me  the  Library  of  Practical  Electricity  (shipping 
charges  prepaid),  for  ten' days'  free  examination.  If  satisfactory  I  will  send 
»2  in  ten  days  and  S3  per  month  until  $20  has  been  paid.  If  not  wanted,  I 
will  write  you  for  return  shipping  instructions. 

Name 

Home  .Address 

City  and  State 

Where  Employed 

Occupation (E  3-20-20) 
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8l(uUa,  Oar  BtertttHt 

CoiuoU(Ut«d  CwHmUiv  Co. 
Electric  Berrioe  SoppUm  Co. 
NkUonsl  Pneumstie  Co..  Inc. 

Bta/t  njiliiiii.  Block 
llaetria  Serrice  SnupUM  Co. 
Nadiod  Biciul  Co..  Sm. 
D.  8.  Blectric  Signal  Co. 
W6«tem  Electric  Co. 
Wood  Co..  ChM.   N. 

BIcnal    Sntrau,    Hlsbwar    CroMlnt 

Machod  Sirnal  Co..  Inc. 
U.   8.   Electric  Slmal  Co. 

SiMk  Adjuten.  (See  Brake  Ad- 
Joeten) 

Meet  Wheela  mat  Cntten 

Aodenoo  Mfr.  Co..  A.  A  J.  M. 
Baronet  Trolley  Harp  Co. 
ColnmbU  M.  W.  A  M.  I.  Co. 
Drew   Electric  A  Mil.  Co. 
Electric  Bailwar  Eaolpment  Co. 
Rolden  A  White.  Inc. 
More-Jonee  Brass  A  Metal  Co. 
Nnttall  Co..  B.  D. 

Bnow-Plows,   Sweepers   an4    Brooms 
Brill  Co..  The  J.  G. 
Colombia  H.  W.  A  M.  I.  Co. 
Consolidated  Car  Fender  Co. 
McOaire-CummbiK*  Xif.  Co. 

SoMwfaw  and  Brailnic  Apparatos. 
(8m  Welding  Processes  and 
Appantna) 

SoUsrleaa  CooaMtan 
Frankel  Connector  Co. 

Speed  ladleatora 

Johns-ManTille  (k>..  H.  W. 

Poole  Inc.   A  Machine  Co. 


Sorfaee,   Set    A    Barometrle   OoB- 
densers 
Wheeler  Utt.  Co..  C.  H. 


ircepm^Siioi 

Saeepeii 


American  Steel  A  Wire  <k>. 


John^-ManvUle  Co..  U.  W. 
n.  B.  Babber  Co. 
Weatlnghooia  Blec.   A  Mfr.  O). 

SpUetac  BtMrrea.      (8m  CUmps  aoj 
Connecten) 

Sprints,  Car  and  Track 

American  Steel  Foundries 
American  Steel  A  Wire  Co. 
Bemla  Car  Truck  Co. 
Brill  Co..  The  J.  O. 
Standard  Steel  Works  Co. 
Taylor  Electric  Truck  Co. 


Sprlafclcrs,  Track  and  Boad 

Brill  Co..  The  J.  O. 
McOnire-Cnmmlnn  M((.  Q>. 
St.  Louis  Car  Co. 


and   Brooms) 


Swlteh 

Indianapolis  Switch  A  Froc  Co. 
Kilby  FroK  A  Switch  Co. 
Ramapo   Iron    Works 
Wharton  Jr.  A  Co..  Wm. 

Swtlchrs.   Track.      (Sm  Track 
Special    Work) 

Switehboxes 

(%ica(o  Fuse  Mff.  Co. 

Switches  and  Switchboards 
AlUs-Chalmers   Utg.    Co. 
Anderson  Mfr.  Co..  A.  A  J.  H. 
Electric  Serrice  Supplies  Co. 
Oeneral   Electric  Co. 
Western   Electric   Co. 
WestlnchoDse  Elec.  A  Mfr.  Co. 

Syachroscopee 

Weston  Blec'l  Instrument  Co. 

Tampers,  Tie 

Inrersoll-Rand  Co. 

Tanks,  Ash  and  Coal  Storace 
Oreen  Enrlneennr  Co. 

Taaka,  Oil  Storare 

Milwaukee  Tank  Works 

Tapes  and   Cloths.      (See   Insolatinr 
Cloth,   Paper   and   Tape) 

Telephones   and   Farts 

Electric   Service   Supplies   Co. 
Western  Electric  Co. 

Terminals,  Cable 

Standard    UoderiTOund   Cab|e  0>. 

Tsatlnr,   Commercial   and   Etoetrlsal 

Elec'I  Teatinr  Laboratories 

Taatlas  Instruments.      (Bm  Instrn- 
Eleetrical     Mearartak. 


Co. 


Tsatlnr.  etc.) 


8tcps» 
Am 


Car 


.^martean  Maaoa  Bafaty  Tread  Co. 
Irrinr  Iron  Works 
UnlTsrsal  Safety  Tread  Co. 


■d    Malr     (nM> 
Ma  Works 


Inrlac 

8a      . 
;nr  Iron  Works 


■tspe.  Safety 


Consolidated  Car  Heatinr  (M. 
Oold  Car  Heatinr  A  LIrbtlnr  Co. 
Rolden  A  White,  Inc. 
Railway    Dtility   Co. 
Smith  Beater  Co..  Patar 

Thr«ad.Cattlnr  Tools 

WilUams  A  Co..  J.  H. 

Tlekst  Choppers  aad   Destroyers 

Electric  Serrice  Supplies  Co. 

Tickets  A  Transfers 

American   Railway    Supply  Co. 
Otoba  TIckM  Co. 

Tie  PlaiM 

Cambria  Steal  Co. 
Lackawanna  Steel  Co. 
Mldrale  Steal  A  Ordnance  Co. 


Babeock   A  Wilcox  0 

Wana*  Ball 
Manse) 


Co. 
Mff.  Co. 


Co..  J.  A. 


Ties,   _„ 

Dayton  Madiaalcal  TIa  Co. 

American  Bridrs  Co. 
Barbotir-Stockwell  (To. 
International   Steel   Tie  Co. 

Ties.  Woad  OraM   (Sm  Palaa,  llaa. 


■Inpa,  Oar,  BaaMary 
HoMan  A  Whit*.  Inc. 
Railway  IBproTemeol  Co. 


BlvyMspnH  L 

Laekawanna  Sled  Co 
•■kway  OraitaB 

Irrinr  Iron  Works 


Railway  A  IndnslrUI  Inr.  Co. 

BaMfkaaters 

fabunck  A  Wllmi  Co. 
LaeomollTe   Superheater  Co. 
Pvwsr   Specialty  Co. 


Taal  BaUsn 

WllUaoM  A  Co..  J.  B. 

Bush  Blaetrle  Oe. 

Toals,  Track  aad  MIsesllaaaaaa 
ji   Btoel   *  Wire  Co. 

niaiuBatlo  Tool  Oe. 
la  ITwrA  M.  I.  Oi». 

Urn  iiM  soppDM  Oo. 


, Co 

Jofcns-Manrtlle  Co.    H    H 

KMn    A   Sons     Msthlas 

Railway  Track-work  0>. 

wtiuaaw  A  t^^TI. 


Torches,    Acetylene. 
Apparatus) 

Tower  Waxons  A  Auto  Trucks 

McCardell    A   Co..    J.    R. 

Towers  and  Transmission  Struetnres 

American  Bridre  (?o. 

ArchboldBrady    Co. 

Bates    ExpunUed   Steel   Truss  Co. 

Blaw-Knox   Co. 

Wesllnarbouae  Elec.  A  Mfr-  (3o. 

Traek,  Special  Work 
Barbour-Stockwell  (k>. 
Cheatham     Electric    Switchlnr 

Derice    Co. 
Cleveland  Froe  A  Crossior  (^. 
Columbia  M.  W.  A  M.  I.  Co. 
Indianapolis  Switch  A  Fror  Co. 
KIlby    FroK    A    Switch   Co. 
New  York  Switch  St  CrosslDr  Co. 
Ramapo  Iron  Works 
St.  Louis  Fror  A  Swltdl  Co. 
Wharton  Jr.  *  iAi..  Wm 


Track  Bolts  A  Spikss 
Lackawanna   Steel   (^. 

Transfer    Issnlnr    Machines 

Ohmer   Pare    Refristcr  Co. 

Transfer  Tables 

American    Bridre    Co. 
ArchboldBrady    Co. 

Transfers.      (See  Tickets) 

Transformers 

Allis-Chslmers   Mfr.   Co. 
General    Electric   Co. 
Western   Electric  Co. 
WestlnrhouM  Blec.  A  Mfr.  Co. 

Treads.  8ats^.   Stair.   Car   Step 
American  Mason  Safety  Tread  Co. 
UnlTersal    Safety   Tread  Co. 


Trolley  BasM 

Andinoo  Mfr-  Co..  A.  A  J.  X. 
Blaetrie  Serrice  BiippllM  Oo. 
Oeneral    Electric   C;o. 
Holden    A   White.    Inc. 


Nuttall  Co..  R.  D. 
Ohio  Brass  Co. 


Trolley  Bases.  RetricTlnr 

Ackley   Brake  A  Supply  Oorpo. 
Ander«>n  Mfr.  Co..  A.  A  J.  M. 
Electric  Serrice  Supplies  Co. 
Oeneral  Electric  Co- 
Holden    A    White,    inc. 
Nuttall  (\>..   a    D. 
Ohio  BraM  Co. 

Trolleys  and  Trolley   Systems 

Ford  Chain  Block  Co. 

Tranar  Bhsss 

Holdea  A  Whita.  Inc. 
Miller    Trolley    Shoo   Co. 


Trolley    WhMls. 
TraUey) 

T>«Uay  Wire 


(Sm   Wheels, 


American  Steal  A  Wire  <}o. 
tnanmirta  Copper  Mlnlnr  Oo. 
Botbliac's  Sons  Co..  John  A. 
BoaM  Wlra  Oo. 


Ttasfcs.  Aalsmitni 

Whit*  co„  nw 

Ttaaba,  Car 

Amarlean  Steel  FonndriM 
Bamis  Car  Truck  Co. 
BriU  Oo..  The  J    o 
MeOiilra.Cummlnrs  Mfr.  Oo. 
St.  Lools  Car  CV>. 
Taylor  Blectric  Truck  Co. 


'^SfeJB^l 


lbs  Co. 


Tarbli 


TarfclBsa,  Water 

Allls  Chslmsrs   Mfr-  Oo. 


Vacuum  Pumps 

Wh(«-Ier  Mfr-  Co..  C.  H. 

Vncoiud  Impreraation 
.<lli8-Chslmers  Mfr.  <!o. 

Valvr< 

Ohio  Brass  O). 

Schutte    A    Koertinr   Co. 

We«tinrhouBe  Traction  Brake  (3o. 

\arnUhre.      (Sec   Palnta,  etc) 

Vendlnr  Machines,  Drinkinr  Cnp 

Indi^dual  lirinkinr  Cup  Co..  Inc. 

Ventilators,  Car 

Brill  Co..  The  J.  O. 

Holden  A  White.  Inc. 

National  Railway  Appliance  (te. 

Railway   UtiUty  Co. 

St.  Louis  Car  (^. 

Vises,  Pipe 

Williams  A  Co..  J.  H. 

Toltmeter*.      (See  Instrnmenta) 

Wash  ISatoratlan  Bystams 
Milwaukee   Tank  Works 

Water  Coolinr  Towers 
Wheeler  Mfr.  Co..  C.  H. 

Water  Sottenlnr  A  Parinrlnr  Systems 
Scaite  A  Sons  Co..   wm.  B. 

Wattmeters 

Weeton   Elec'I  Instrument  Co. 

Welded   Bail   JoInU 

Indianapolis  Switch  A  Fror  Co. 

WsMcrs,  Portable  Electrle 

Electric  Railway  ImprOTaoMDt  Co. 
Indianapolis  Switch  A  Fror  Oo. 

WeUlnr  Proceesce  aad  Apparaftas 
Electric  Railway  Improvement  Co. 
Oeneral   Blectric  Co. 
Metal  A  Thermit  Corp. 
WestinrhouM  Blec.  A  Mfr.  Co. 

Wheel    Onarda.      (Sm  FMda*   aad 
Whwl   Onards) 

H'he«4  Presses.  (Sm  Machine  Tools) 

Wheels,  Oar,  Oast   Iron 

Assn.  of  Mfrs.  of  <}hllled  Car 

Wheals 
Bonis  Car    Truck    0>. 
Orlffln  Whael  Oo. 


Paray  Ml*.  Oo..  la*. 


Car,    Steel    and    Steel    Tired 

American  Steel  FoundriM 
Bemis  Car  Truck  Oo. 
Standard  Steel  Worka  (k>. 

Whaals,  Trolley 

Anderson  Mix   Co..  A.  *  J.  M. 
Bamoat  Itouv  Barn  Oo. 
Ootaaibta  M.  W.  A  M.  I.  Co 
Blaetrio  Railway  Bqnipmant  Os. 
Bleetrlo  Sarrice  SuppliM  (yo. 
■orcka  Oo. 
Oeneral  Blectric  Co. 
Hmsley  Trolley  A  Mfr.  Oo. 
Johns-ManriUe  Co..   H.  W. 
MoraJonM  B.   A  M.  Oo. 
Nuttall  Co..  R.  D. 
Star   Brass   Works 


Oaneral    Blectric   Co. 

Ohio  Braas  Oo, 

Wrstinrbouse  Traction  Brake  <>>. 

Wladsw  Oaarars 
Block  Automotive  Co. 


Wlra  Bape 

ABMrleai 

RoebUnr's  Boos 


ABMrlean  Steal  A  Wire  Oo. 

Co..  JohB  A. 


WlTM   A   QtMM 

Aluminum  Co    of  America 

American   Elec'I    Works 

Aaiarleao  Steel   *  WIm  Co. 

Anaoooda  Copper   MIninr  Co. 

CopiMr  (9ad  Slael  Co. 

DAW  rot  Ob. 

Oeaaral    neetrle  Co. 

MarUnRockwell    Oorp'o 

Okonlte   Oo. 

RoebUnr's  Sons  Co..  Joha  A. 

■oaM  Wire  Oo. 

Standard  Oadmrionnd  CaMa  (3o. 

~  iUctiie  Oo. 

mm  mae.  A  Mfr.  Oo. 


Wood 

Undslar  Bras. 


vaaawaiMaa    ICaaluaery 
AUaOliaSMrf   Mfr.  Co. 

VMIMBM 

Wimns  A  Co..  J.  B. 
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FLOWER 
Railway  Brush  Holders 

SIMPLE— PRACTICAL— EFFICIENT 


D.  B.  FLOWER 

1217  SPRING  GARDEN  STREET 

PHILADELPHIA 


ItitiiittjMrmiiiinmiimiHUMnHiiutiiiiMUHiiiiniMHrrHiiuriiijrtiiMnrriiutrHiiniMiirrriiinrMiniriiiittMMimiimniuiinnuirmTW 
^iittirritiiiiHiiitiriiiMiHiiiiiKiiin iiriiiiuiiii(iiMiiniiiii<iiiiiuiiiiiuiiiiiiiiiiiiriiiiiitiiiiiriiiiitiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiMmiiirt£ 

I  A  Dependable  Outlet 

for 

Enamel 
\  Magnet  Wire 


I     E 


e     i 
E     i 

I     I 


For  thoae  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired  results. 
When  used  with  cotton  and 
•ilk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 


Independent  Lamp  &  Wire  Co.,  Inc 


Now  the  • 

ONE-MAN   SAFETY  CAR 
has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2^ 
inches  wheel  treads;  for  narrow 
heads. 

Pattern  No.  D-87,  2f  inches  to  3 
inches  wheel  treads;  for  wide 
heads. 

AnduseSolidEndPlateBrakeheads 
for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 

332  S.  Michigan  Ave. ,  Chicago     Chattanooga,  Tenn. 


Be  Independent 

of  Coil  Trouble 

use 

SALAMANDER 

Pure  Asbestos 

During  the  rush  hours  when  your  motors 
are  greatly  overloaded  and  become  exces- 
sively hot  you  need  not  have  any  fear  of 
burnouts  if  the  coils  are  insulated  with 
Salamander  Pure  Asbestos.  It  will  not 
burn  no  matter  how  hot  it  gets. 

Send_  us  your  burnout  coils  and  let  us  re- 
wind them  for  you.  We  are  in  a  position 
to  rush  work,  thereby  helping  you  out  of 
your    difficulties. 

Independent  Lamp  &  Wire  Co.,  Inc. 


OFFICES: 
1737  Broadwa]',  New  York 


FACTORIES:       ^ 
York,  Ph.,  and  Wtehawkcn,  N. 


OFFICES: 
17.17  Broadway,  New  York 


FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 
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Columbia  Pyramid  Brushes 
for  Street  Car  Motors 

Uniform  in  Structure 

Uniform  in  Capacity 

Uniform  in  Size 

Uniform  in  Performance 

THERE  is  one  best  type  of 
Columbia  Pyramid  Brush 
for  your  motors.  Let  us  put 
on  exactly  the  brush  you  need. 


NATIONAL  CARBON  COMPANY 

Incorporated 
Cleveland,  Ohio  San  Francisco,  Calif. 

Canadian  National  Carbon  Co.,  Limited,  Toronto,  Canada 
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Mailed  Upon 
Request 


Facts  and  Figures 

on, 

Bimey  Safety  Car  Operation 

If  you  have  not  already  received  it,  your  copy 
of  this  new  publication  will  be  gladly  mailed 
to  you  upon  request.  This  book  contains  in- 
teresting facts  and  figures  on  the  Birney  Safety 
Car,  results  obtained  in  cities,  large  and  small, 
under  a  variety  of  conditions,  and  other  valu- 
able information  on  the  subject. 


THE  J  G.  BRILL  COMP/INY 

^        Philadelphia,  Pa.       ^ ^ 


AMERICAN  CAR  CO..  St.Louis.Mo. 
G.C.KUHLMAN  CARCO.,Cleveland,0hio. 
WASON  MANFG.COm  Sprin^eld,  Mass. 
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Electeic    Railway    Journai. 


Competition 

In  cities'  where  up-to-the-minute  Birney 
Safety  Car  Service  is  maintained  the  competi- 
tion developed  by  the  perilous  jitney  soon 
vanishes. 

The  public  will  only  patronize  an  unregu- 
lated, and  consequently  unsafe,  means  of  trans- 
portation when  the  reasonably  safe  street  car 
service  is  not  available.  But  people  will  take 
a  chance  rather  than  wait,  and  the  kind  of 
service  which  puts  the  jitney  out  of  business 
is  that  which  is  "always  in  sight."  Headways 
can  be  greatly  reduced  with  Birney  Safety 
Cars  due  to  their  more  economical  operation. 


mEJG.  BRILL  C0MP4NY 

^       Philadelphia,  Pa.       ^ 


AMERICAN  CAR  CO.,  St.Loui8.Mo. 
G.C.KUHLMAN  CARCO.,aeveland,0hio. 
WASON  MANFG.CO.,  Sprin^eld,  Mass. 


G-E  258 


K  Control 


General  ^^^^.  Electric 


G-E  247 


Service 


The  General  Electric  Company 
was  the  pioneer  in  the  develop- 
ment of  apparatus  for  electric 
railways  by  which  transporta- 
tion is  provided  at  the  lowest 
possible  cost. 

The  advice  of  G-E  experts  on 
your  operating  and  equipment 
problems  is  always  available. 


p.  C.  Control 


CP.  25 


Air 


Ci-E  20 J  P 


General 


General  Office 
Schenectady  N.Y. 


G-E  240 


\  / 


Electri 


Company 


Sales  Offices  m  a 
large  cities 


ELECTRIC  RAILWAY 


\ 


SAMSON 

Spot  Waterproofed 
Trolley  Cord 

Bell  and  Register  Cord 

withstand  the  weather 
— resist  cutting  and  abrasion 
— eliminate  cost  of  replacements 

Samples  on  Request 

Samson  Cordage  Works 

88  BROAD  STREET.  BOSTON,  MASS. 
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Standard  H  L  Control 
and  No.  306  Motors 

The  Modern  Equipment 
For  Interurban  Cars 


The  standard  on  many  large  interurban  roads,  including  the 
Monongahela  Valley  Traction  Company,  one  of  whose  cars 
we  illustrate. 


The  world-wide  renown  of  both  H  L  Control  and  the  No.  306 
Motor,  is  amply  justified  by  the  satisfactory  service  they  have  given 
on  the  cars  of  this  company. 


Westinghouse  Electric  &  Manufacturing  Co. 
East  Pittsburgh,  Pa. 

SaltM  Office*  in  AHKarge  American  Citiet 


No.  306  Motor 


H  L  Control 


Westinghouse 
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An  Efficient  AirStrainer 
will  add  years  to  the  Life 
of  an  Air  Compressor. 


*  V  w^** 


Excluding  dirt  from  the 
Air  Compressor  makes 
Perfect  Lubrication 
Possible. 


Efficiency  and  Longevity 


are  put  into  the  Air  Compressor  by  the  new 
Westinghouse  8 -Inch  Air  Suction  Strainer.  Its 
unusually  large  screening  area  permits  intake  air 
to  pass  so  gently  through  it  that  all  dirt  and  grit 
are  deposited  in  the  strainer  and  only  clean  air 
reaches  the  smoothly  machined  cylinder  walls 
and  delicately  fitted  piston  packing  rings  of  the 
compressor. 


Air  Brake  Building  Our   Business  For  a  Lifetime 

Westinghouse  Traction  BrsJce  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 


Atlanta,  Ga. 
Boston,   Mass. 
Chicaito,  111. 
Columbus,  O 


Denver,  Col. 
Houston,  Tei. 
Los  Angeles,  Cal. 


Mexico  City 
New  York,  N.  Y. 
Pittsburgh,  Pa. 


San  Francisco 
Seattle,  Wash. 
St.  Louis,  Mo. 
vSt.  Paul,  Minn. 
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The  Reverse  Phase  and  Low 
Voltage  Relay  protects  the 
machine  from  transposition  of 
line  connections,  low  voltage 
of  all  phases,  and  from  failure 
of  any  phase. 


W^stinghouse 
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The 

Ten  Points  of 

Efficiency 


The  Story  of 

The  Safety  Car 
In  a  City  of  66,000 

1 — Step  accidents  eliminated. 
2 — General  accidents  reduced. 
3 — Higher  schedule  speed  makes  7  cars  do  the  work  of  8  and  t  cars 

the  work  of  ten. 
4 — More  good  words  and  more  patrons  for  the  railway. 
5 — Jitney  bus  vamoosing. 

6 — City  Government  says  "Give  us  more  SAFETY  CAR  service." 
7 — Operators  pleased  with  higher  wages  and  easier  riding  cars. 
•    -'  8 — More  car  miles  with  less  K.w-hours. 

■'  9 — Less  car  maintenance. 

10 — Less  track  upkeep. 

And  to  conclude — 

The  operator  said : 

"It  is  not  a  small  town  car.     It  is  what  the  name  implies — a 
SAFETY  CAR." 

Why  wait  one  day  longer  to  order  yours? 

IT  IS  A  SAFETY  CAR  ONLY 

When  equipped  with  automatic  laborlcss  apparatus,  so  interlocked  that,  regard- 
less of  the  illness  or  distraction  of  the  operator,  the  power  will  be  cut  off  instanta- 
neously, the  air  brakes  and  sander  apply  immediately  thereafter  and  the  doors 
unlatch  for  safe  and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the 
doors  must  be  closed  and  the  step  folded  before  the  car  can  start,  and  wheo  the 
airbrake  must  be  applied  before  the  doors  are  opened  and  the  step  lowered  in 
bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  CO. 


CHICAGO 


Main  Office — Boatmen's  Bank  Bldg.,  ST.  LOUIS 

WASHINGTON.    D.   C.  NEW   YORX 

Mun<«7  Bldf.  CHy  ImTUt.  Bldf. 

CANADA— C«MiIt«a  WMtin|h*«M  C*.,  Ud..  HaaiillM.  Oat. 


PITTSBURGH 

W.ltiB«lMU«    BUf. 
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ASK  TEDBE  HAUTE 
ABOUT  SAPETY  CAR^ 


After  a  thorougH  trial 
Terre  Haute  is  aii  en- 
thusiastic booster  for 
safety  cars. 

If  you  want  to  find 
out  what  these  cars 
can  do  write  to  Terre 
Haute  Traction  & 
Light  Company. 

And  while  you're 
writing  ask  about  O-B 
Catchers,  O-B  Sand 
Traps  and  Crouse- 
Hinds  Imperial 
Headlights.  Terre 
Haute  is  also  strong 
for  them. 


Electric  Railway  Journal 


March  27,  1920 


'"'©in 


y  has  given  us  perfect  service — we  have 
never  had  a  trolley  break  since  the  first 
wire  was  installed  in  the  early  part  of  1908 


That  is  what  The  Denver  and  Interurban  Railroad 
said  when  they  boug^ht  more  Phono-Electric  Trolley 
Wire.  Incidentally  the  Denver  Company  showed 
their  faith  in  Phono-Klectric  when  they  bought  more 
Phono-Electric  Trolley  Wire  for  stock — not  because 
there  was  actual  need  for  replacement. 

Phono-Electric  "stands  the  gaff" — and  shows  that 
it  does  particularly  at  curves  and  other  places  where 
trolley  wire  is  subjected  to  eccentric  wear. 

Isn't  the  example  of  The  'Denver  and  Interurban 
Railroad  worth  following? 


4 
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The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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C  D  pr  T7  r^l  The  effective  weapon 
or  HiMlilJ.  with  the  sting   of 

,  high  intensity 


The  strike  of  the  wolf  tears  the 
tough,  thick  hide  at  the  throat  of  the 
bull. 

A  quick  application  of  high  in- 
tensity heat  is  the  attack  of  the 
ERICO  Portable  Welder. 

The  heat  conductivity  of  steel  is 
slow;  that  of  copper  is  eight  times 
faster. 

With  the  bond  terminal  gripped 
as  by  a  jaw,  between  the  rail  and  the 
graphite  plate  of  the  welder,  the  at- 
tack begins. 

Within   40  seconds   the   massive. 


slow  conducting  rail  has  yielded  to 
a  perfect  brazed  contact  over  the 
whole  contact  area  of  the  bond  ter- 
minal. 

Does  it  injure  the  rail?  Does  a 
branding  iron  injure  the  critter. 

Results — the  ideal  rail  bond  ap- 
plied at  a  minimum  of  cost  of  time 
and  labor. 

The  Cincinnati  Georgetown  and 
Portsmouth  Railway  Co.,  received 
their  Portable  Welder  in  September. 
Their  bond  orders  to  date  aggregate 
9_'i00  bonds.  100  bonds  per  day  is 
a  consistent  day's  work. 


Write  for  full  information 


The  Electric  Railway  Improvement  Co. 

Cleveland,  O. 
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I   Keystone  Steel  Gear  Cases   | 


I 


Made  in  standard  forms  for  practically  all  modern  types  of 
railway  motors.  a 

By  experience  it  has  been  found  that  a  rivet  is  strong  in  one 
direction  and  a  spot  weld  in  exactly  the  opposite — against 
slipping. 

To  secure  the  strongest  possible  construction,  Keystone 
cases  are 

Riveted  and  Welded 


Soft,  open-hearth,  deep-draw- 
ing sheet  steel  of  extra  quality 
is  used  in  the  construction  of 
these  cases  and  breakage  or 
tearing  out  of  the  sides  is  un- 
known. 

Brackets  are  either  steel  or 
malleable  iron  castings  or  steel 
forgings  and  the  manufactur- 
ing processes  and  design  of 
these  cases  insure  maximum 
strength    and    service. 


I     Ixi^CTXMC  Sl>EVTCE>  SuPPLIES  Co.     | 

=  Manufacturer  of  Railway  Material  and  Electrical  Supplies  = 


PHILADELPHIA 
17th   and   Cambria   Streets 


NEW  YORK 
SO  Church   St. 


CHICAGO 
Monadnock    Building 


Canadian  Distributors:  Lyman  Tube  &  Supply   Co.,   Ltd.,  Montreal,   Toronto 


fni 
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For  All  Loads 


Notfhcm^Miilc  Ccdof  Poles 


"Just  as  the  lighthousf  must  stand  for  \ears  under  the  smash- 
ing of  waves,  wind  and  weather  to  serve  men  and  their  needs, 
s<i  stand  Northern  White  Cedar  Poles  under  all  conditions 
of  weather  for  twent)  years  or  more. 

Keen  buyers  of  poles  in  all  parts  of  the  United  States  and 
Canada  specify  Northern  White  Cedar  Poles — the  poles  of 
great  strength  and  long  life. 

Poles  shown  here  are  at  Ea.st  Chicago,  Indiana,  in  the  lines 
of  The  Northern  Indiana  Gas  and  Electric  Co. 

They  are  8-inch  45-foot  poles,  and  were  set  in  1912.  Recent 
inspection  shows  they  are  good  for  many  years  of  service. 
The  loads  carried  are.  from  left  to  right: 


I  —  %     Messenger 

No. 

2. 

6 — No.     2     B     &     S 

3— No.     2     B    &     S 

Stranded 

Solid 

14 No.      6      B      &     S 

6— No.     2     B    &    S 

W.P.    Solid 

Stranded 

11— Nn.    00    W.P. 

No.   3.      3— No. 

00 

Stranded 

Bar 

3 — No. 

2 

Stranded 

Bar 

For  furthmr  pol»  information,  writ*  tha 

Northern  White  Cedar  Association 

Lumber  Exchange,  Minneapolis,  Minn. 
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Field 


Nc^iliernWhife  GdarMcs 


^mtnaitn 


Since  the  beginning  of  the  use  of  power,  light 
and  telephone  systems  throughout  the  United 
States  and  Canada,  Northern  White  Cedar  Poles 
have  Dominated  the  Field. 

The  last  reports  of  the  United  States  Forestry 
Department  give  a  total  of  1,747,210  Northern 
White  Cedar  Poles  purchased  in  one  year — more 
than  twice  the  number  of  any  other  pole.' 

There  are  sound  reasons  back  of  this  selection, 
this  overwhelming  use  of  Northern  White  Cedar 
Poles.  It  is  because  of  the  sturdy  strength,  long 
life,  and  good  appearance  of  Northern  White 
Cedar  Poles. 

The  lead  shown  here  is  a  drawing 
from  an  actual  photograph  of  a  sec- 
tion of  the  lines  of  the  Iowa  Rail- 
way, Light  &  Power  Co.,  between 
Cedar  Rapids  and  Iowa  Falls. 


For  further 

information, 

write 


Northern  White  Cedar  Assooation 

LUMBER  EXCHANGE  •  •  •  MINNEAPOLIS,  MINN. 
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Comparisons  are 

obvious 


The  Chart  at  the  right  shows  the 
voltage  drop  on  the  same  section 
of  the  Butte  Electric  Railway 
Company  line  after  bonding  with 
Lincoln  Bonds.  The  Dynamotor 
was  used  for  the  installation  of 
these  bonds. 

Rail  Welding  &  Bonding  Co. 

{Fotfnmrly  Thm  Lincotn   Bonding   C«.) 

Cleveland,  Ohio 


hW^ 


Naw  York  OfTic*:  30  Church  StrMt 
Chicago  Office:  343  S.  Daarborn  Straat 


The  Chart  at  the  left  shows  the 
voltage  drop  on  a  section  of  the 
Butte  Electric  Railway  Company 
line  in  Butte,  Montana,  before 
bonding.  This  section  runs  thru 
a  portion  of  the  city  and  over  roll- 
ing ground.  Car  stops  are  numer- 
ous, as  this  portion  of  the  line 
takes  all  city  passenger  traffic. 


'namotor' 
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National  Pneumatic 
Door  and  Step  Control 

Means  Less  Delay  in  Congested  Streets 


A  good  deal  of  the  lower  schedule 
speed  due  to  traffic  congestion  can't 
be  helped;  but  some  of  it  can. 

For  example:  Higher  rates  of  accel- 
eration and  braking  as  well  as  quick- 
er closing  and  opening  of  doors  re- 
duce the  losses  due  to  traffic  conges- 
tion, because  they  save  the  seconds. 
And  seconds  count  when  you  con- 
sider that  in  a  congested  section  a 
car  is  likely  to  stop  at  every  block 
to  take  on  or  discharge  passengers. 

Therefore,  it  is  necessary  for  both 


motorman  and  conductor  to  be  able 
to  take  advantage  of  any  clear  space 
up  ahead  and  to  be  able  to  respond 
instantly  to  the  traffic  officer's 
"Go-Go". 

The  use  of  laborless,  practically 
instantaneous  National  Pneumatic 
Door  and  Step  Control,  including 
Safety  Interlocking  features,  assures 
you  that  your  men  will  have  incen- 
tive to  take  advantage  of  every 
opportunity  to  save  time  because  it's 
so  easy  for  them  to  do  it. 


Whether  you  are  initatliiiK  National  Pneumatic  Door  Engines  alone 
or  a*  a  part  of  the  famous  Safety  Combination  of  the  Safety  Car 
Devices  Company,  we  urge  that  you  also  use  the  door  shaft  and 
step  shaft  devices  of  the  National  Pneumatic  Company  to  secure  the 
smoothest  and  most  reliable  operation  possible  with  National 
Pneumatic  Door   Engines. 


NATIONAL  PNEi'^SiTIC  COMPANY 


50  Church  St.,  New  York 


INC. 


Edison  Building,  Chicago 


Works:  Rahway,  N.  J. 


16  Electric    Railway     Journal  Aforc/i  27,  1920 


Where  Unskilled  Labor  Works 
as  Well  as  Skilled  Labor 

It  seems  to  be  the  feeling  of  some  Electric 
Railways  that  in  order  to  get  successful  Track 
grinding  results  a  skilled  mechanic  is  neces- 
sary for  the  operation  of  the  Track  Grinder 

This  is  not  so.  The  Reciprocating  Track 
Grinder  is  so  simple  that  after  a  few  days" 
instructions  any  man  on  your  track  force  can 
operate  it  with  the  greatest  amount  of  suc- 
cess. 

For  those  who  still  are  pessimistic  about 
the  need  of  and  the  ease  with  which  it  can  be 
used  we  offer  to  put  a  Reciprocating  Track 
Grinder  at  work  on  your  own  tracks.  This 
trial  if  you  arc  not  satisfied  will  cost  you 
nothing.  To  make  the  test  we  will  use  your 
own  men.  This  offer  should  interest  you  and 
we  await  your  commands. 

Largest  manufacturer  of  both  Reciprocat- 
ing and  Rotary  Track  Grinders  in  the  World. 


Railway  Track-work  Co. 

3132  East  Thompson  St„  Philadelphia 
mxoLonr*  Aontn  ■xclciivk  AOBMra 

WmI  >••«  BacUod 

ATLAS  BAILWAT  •OPPI.T  00,  CBARUtS  ».  WOOD  00. 

ChlcMO.  ni.  Bo*o«.  Mm>. 

■LBOnUCAL  BMOtNBKIUMO  *  niTCBOOCS.  LLOTO  *  CO..  IBC 

MANVrACTCRINO  CO.  77A  QoMB  TMarU  WrwI.  ■.  C. 

nif^mrth.   Pk 
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The  Essence  of  Galena  Service 

EDUCATION  in  the  use  of  "the  right  oil  in  the 
right  place"  is  good  in  itself,  but  the  value  of  the 
lesson  is  lost  unless  the  right  oil  is  used. 

Galena  Service  represents  the  most  complete  and 
efficient  organization  of  its  kind  in  the  business  world 
— the  personal  services  and  co-operation  of  lubricat- 
ing specialists  who  not  only  know  how,  but  can  show 
how. 

But  even  the  supervision  of  these  experts  could  not 
produce  the  remarkable  operating  results  that  Galena 
Service  attains  were  it  not  for  "Galena  Quality,"  the 
feature  that  makes  Galena  products  the  standard  rail- 
way lubricants  of  the  world.  It  is  the  necessary  and 
indispensable  element  that  makes  Galena  Service  suc- 
cessful in  its  educational  work  of  improving  operation 
through  scientific  lubrication  methods. 

Galena  Quality  is  Our  Bond  and  Your  Security! 


UOPM  tD  OIN 


"TOMOlN-rO 


and    all    principal    American    cities 

BIJEPOJ  OS  AIRES  IVI  O  l>l  TT  R  E /V  L_ 


IiicQ0t 


F»/V.l=»l  ;S 
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If  repairs  or  replacements  on  apparatus  are  made  with 
parts  supplied  by  the  manufacturer,  original  equipment 
quality  is  maintained. 


Fair  Play  for  Your  Motors 

A  G-E  coil  will  fit  the  armature  slots  of  a  G-E  motor  as  no  other  coil  \will. 

This  means  a  perfect  fit  without  jamming  or  forcing;  a  coil  that  is  neither 
too  large  nor  too  small.  A  coil  which  is  too  large  will  be  injured  while  being 
installed,  and  one  too  small  will  vibrate,  chafe  and  ultimately  ground  while 
in  service. 

G-E  Armature  Coils 

are  made  from  first  to  last  with  quality  material  and  workmanship.     They  fit  Q-E  motors 
perfectly  and  consequently  are  the  easiest  to  install. 

Q-E  coils  are  steam  moulded,  a  process  which  increases  their  life  by  at  least  25  per  cent. 

Be  consistent.     The  best  of  motors  warrants  using  the  best  of  coils. 

General#Electric 

Company 


General  OfTice 
Sdicncctady.NY 


Sales  OCflces  in 
all  laige  clues 


M-ISS 
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An  Ounce  of  Prevention  Would  Be  Worth 
Several  Pounds  of  Cure  in  This  Case 

THE  severe  snowstorms  which  visited  the  eastern  part 
of  the  country  last  month  gave  a  trying  test  to  the 
snow-fighting  methods  and  facilities  of  the  electric 
railways.  In  the  main  the  railways  met  the  contingency 
with  gratifying  success.  Only  in  New  York  City,  and 
to  be  exact  only  in  the  Borough  of  Manhattan,  have  we 
heard  of  any  serious  difficulty  in  keeping  lines  open  dur- 
ing one  of  the  most  peculiar  snowstorms  with  which 
railway  men  have  ever  had  to  contend.  And  in  Man- 
hattan it  was  the  underground  conduit,  always  suscep- 
tible to  sleet  storms,  which  caused  the  trouble. 

The  interest  in  snow-fighting  methods  has  naturally 
been  aroused  and  we  have  endeavored  by  correspondence 
with  engineers  on  several  properties  to  find  out  what 
methods  or  improvements  therein  have  been  adopted. 
From  the  replies  received  to  our  inquiries  we  believe 
that  there  have  been  practically  no  changes  in  method, 
although  consi'derable  improvement  in  details  of  ap- 
paratus has  been  noted. 

The  essential  factor  in  snow  fighting,  as  expressed 
by  our  correspondents,  is  preparedness — preparedness 
through  having  a  sufficient  amount  of  adequate  equip- 
ment together  with  a  definite  program  for  handling  it 
upon  the  road  when  the  storms  come. 

It  has  been  impressed  upon  us  that  the  success  of 
our  snow-fighting  methods  is  primarily  due  to  the  pre- 
vention of  accumulation  of  snow,  which  is  accomplished 
by  the  snowplows  and  sweepers.  But  this  sort  of  pre- 
vention is  much  more  costly  in  the  end  than  would  be 
some  form  of  prevention  which  could  be  applied  to  the 
lateral  accumulation  of  large  mounds  of  snow  alongside 
the  tracks.  The  removal  of  such  huge  snowbanks  is  a 
tedious  and  expensive  process,  while  the  damage  to 
equipment  and  delays  to  schedules  through  stalled  vehic- 
ular traffic  upon  the  track  area  add  costs  substantially 
equal  to  tho.se  involved  in  the  removal  of  the  snow. 
Surely  there  is  need  for  the  concentration  of  our 
thought  upon  the  problem  of  how  best  to  prevent  sec- 
ondary accumulation  in  the  roadways. 


There  May  Be  Heavy 

Snowstorms  Next  Winter 

Ir  will  be  easier  now  than  later  to  secure  tentative 
appropriations  for  next  summer's  work  and  purchases 
in  the  line  of  snow-fighting  equipment.  That  transpor- 
tation superintendent  is  a  wise  one  who  utilizes  the 
still  vivid  impression  of  last  month's  experiences  to 
"nail"  a  reasonable  allowance  in  the  current  budget  for 
this  purpose.  To  this  end  the  Electric  Railway  Jour- 
nal is  publishing  this  week  a  number  of  articles  which 
represent  a  comprehensive  study  of  the  snow-fighting 
game.   One  or  two  more  will  follow  promptly. 

It  might  seem  that  the  appropriate  season  for  con- 


sideration of  snow-handling  equipment  and  processes 
would  be  the  fall,  just  prior  to  the  season  when  ma- 
chines and  men  must  be  prepared  for  the  fray.  Just 
the  reverse,  however,  is  the  case,  for  time  slips  by  apace 
and  it  is  none  too  early  now  to  plan  and  scheme.  As 
soon  as  the  winter's  cripples  are  out  of  the  shop  the  snow 
machines  might  well  come  in  for  attention.  At  any 
rate  the  subject  can  have  some  thought  now,  with  a  view 
to  storing  up  information  which  later  may  be  urgently 
needed. 

In  many  fields,  even  though  it  were  possible,  it  would 
not  necessarily  be  the  most  efficient  practice  always 
to  be  prepared  to  cope  with  any  contingency  which  could 
arise.  The  co.st  of  being  prepared  might  more  than  offset 
the  savings  resulting  when  the  actual  contingency  did, 
if  ever,  occur.  In  the  matter  of  snow  handling,  however, 
every  railway  should  be  sufficiently  well  equipped  and 
prepared  to  cope  with  the  worst  gtorm  which  might 
reasonably  be  expected  to  occur  in  its  particular  locality. 


Progress  in  Design  of  Curved  Heads 
for  Grooved  Girder  Rails 

INTEREST  has  been  renewed  of  late  in  the  subject  of 
curved-head  rails  through  the  assignment  of  the  sub- 
ject to  the  committee  on  way  matters,  jointly  with  the 
committee  on  equipment.  While  the  thought  was  ex- 
pressed, when  this  subject  first  came  up,  that  there  was 
a  possibility  that  a  suitable  curved-head  design  might 
eliminate  corrugation,  the  principal  claims  made  for  the 
design  were  more  along  lines  of  the  possibilities  of 
securing  greater  life  both  of  vails  and  wheels  through 
the  lessening  of  the  rates  of  wear. 

It  is  now  well  established  that  corrugation  is  not  pre- 
vented by  this  change  in  design.  It  has  been  observed, 
however,  that  where  these  rails  have  been  in  service,  the 
length  of  time  within  which  corrugation  first  appears 
has  been  extended  from  the  few  days  or  weeks  formerly 
experienced  to  a  period  of  about  two  years.  Perhaps 
this  observation  may  be  construed  as  indicative  of  a 
greatly  les.sened  rate  of  wear.  In  any  event,  it  is  of  suf- 
ficient moment  to  warrant  the  adoption  of  the  curved 
head  as  a  principle  of  design.  Meanwhile,  in  its  report 
last  year  the  way  committee  presented  several  other 
good  reasons  in  support  of  the  correctness  of  the  curved- 
head  principle. 

Having  accepted  the  view  that  the  principle  is  correct, 
there  remains  the  question  of  detailed  application  to  the 
existing  standard  grooved  girder  rails  of  the  associa- 
tion. The  problem  thus  resolves  itself  into  a  determina- 
tion of  the  proper  contour  which  will  be  suitable  to  wide 
application,  since  the  standard  rail  is  intended  for  use 
throughout  the  countiy.  An  examination  of  existing 
designs  of  curved  heads  discloses  the  tendency,  on  widely 
separated  properties,  toward  the  use  of  a  contour  which 
takes  the  form  of  a  compound  curve,  having  an  initial 
radius  of  12  in.  stai-ting  at  or  near  the  back  of  the  head, 
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an  intermediate  radius  of  about  lA  in.  and  a  final  radius 
at  the  gagre-line  fillet  of  i  in.  This  is  in  substantial 
agreement  with  British  designs  which  have  been  in  serv- 
ice for  some  years.  There  is  every  reason  to  believe 
that  the  average  contours  of  both  worn  rails  and  worn 
wheels  are  so  nearly  alike  upon  different  properties  that 
the  committee  should  be  able  to  settle  upon  a  design 
which  will  approximate  the  average  wear  so  closely  that 
it  may  be  readily  accepted,  and  we  are  inclined  to  the 
view  that  the  form  of  contour  substantially  as  above 
outlined  should  be  .selected. 


It's  Bus  or  Bust 
for  New  York ! 

IN  OUR  March  20  issue  we  adverted  briefly  to  the 
decision  taken  by  the  Board  of  Estimate  in  New  York 
on  Friday,  March  12,  to  invest  $1,140,000  in  motor 
buses  and  to  engage  actively  in  the  transportation  busi- 
ness with  them  in  New  York.  Perhaps  it  is  the  privi- 
lege of  youthful  industries  to  see  the  future  as  through 
a  glass  lightly  rather  than  darkly.  Only  on  this  as- 
sumption can  we  account  for  the  rose-tinted  canvases  of 
bus  promoters,  whether  they  be  of  the  private  broker 
or  public  ofilcial  tribe!  Here  is  New  York's  Commis- 
sioner of  Plant  and  Structure,  who  is  to  manage  the 
bus  department,  telling  the  newspapers  that  the  city 
actually  expects  to  increa.se  rather  than  decrease  its  rev- 
enues by  running  buses  at  5  cents  up  to  distances  of 
8  miles.  Beyond  that  Alpine  8  miles.  Commissioner 
Whalen  concedes,  lies  trouble. 

We  certainly  have  no  quarrel  with  the  installation  of 
one-man,  27  to  30-seat  motor  buses  as  a  successor  to 
two-men,  24-seat  storage  battery  cars  on  the  old  inter- 
ferr>'  routes  of  downtown  New  York.  We  do  not  believe 
that  it  would  have  ever  paid  to  electrify  these  routes 
on  the  costly  conduit  system  demanded  by  the  city. 
Permission  to  operate  the  battery  cars  with  one  man 
would  have  staved  off  disaster  a  bit  longer,  hut  after 
all  the  conditions  for  track  operation  of  any  kind  were 
not  particularly  favorable  because  of  the  speed  limita- 
tions of  such  cars  and  the  congestion  of  the  highways. 
For  these  streets,  therefore,  even  a  jitney  service  has 
proved  preferable  from  the  viewpoint  of  the  rider.  On 
the  other  hand,  we  see  no  rea.son  for  instituting  direct 
competition  with  5-cent  large-car  and  train  service,  as 
in  Brooklyn. 

This  is  not  the  place  to  enter  into  another  mathemati- 
cal analysis  of  the  city's  futile  expectation  of  profit 
from  a  5-cent  universal  fare  as  we  did  Dec.  27.  1919. 
IM  us.  however,  point  out  this  significant  fact:  Of  the 
existing  jitney-bus  routes  in  Manhattan  or  Brooklyn 
Boroughs  not  one  comes  anywhere  near  the  8  miles 
named  by  Mr.  Whalen.  With  the  exception  of  the  Flat- 
bush  Avenue  Jine,  all  routes  now  operated  are  4  miles 
or  leas  in  length.  The  Flatbu-sh  Avenue  line  is  rather 
exceptional  in  that  most  of  the  pa.«sengen<  ride  only  as 
far  as  the  terminus  of  the  Interl>orough  and  New  York 
Municipal  .subwa.vs  at  Atlantic  Avenue  i  less  than  4 
miles),  and  furthermore  the  last  down-town  mile  of  this 
route  serves  the  local  business  and  shopping  district  in 
which  a  certain  amount  of  short-haul,  pick-up  traffic  can 
be  developed.  We  may  conclude,  then,  that  the  economic 
limit  of  the  present  6-cent  motor-bus  operation  is  4 
miles;  a  deduction  confirmed  by  the  fact  that  no  opera- 
tor has  undertaken  to  give  service  on  Route  No.  8. 
which  is  about  5  milea  long,  although  the  invitation  has 
been  out  since  November.   1919. 


A  little  thought  should  convince  anybody  that  if  sub- 
sidized individual  operators  will  not  venture  beyond  4 
miles  for  5  cents  there  is  no  prospect  whatever  that  an 
organization,  whether  private  or  public,  will  be  able  to 
do  even  as  well  and  break  even.  The  present  operators 
are  at  a  di.sadvantage  in  comparison  with  an  organiza- 
tion in  such  matters  as  the  purchase  of  supplies,  but  in 
ever>thing  else  they  are  at  an  enormous  advantage.  If 
this  were  not  the  case  such  great  jitney  businesses  as 
those  of  Bridgeport,  Conn.,  and  Newark,  N.  J.,  would 
long  ago  have  evolved  to  company  form.  Let  us  see 
why  this  is  so: 

The  individual  busman  pays  2  or  3  cents  more  a  gal- 
lon for  gasoline,  but  his  fuel  cost  per  mile  is  sure  to 
be  less  than  that  of  a  hired  man  because  he  has  a  strong 
personal  reason  to  use  fuel,  as  well  as  lubricant,  eco- 
nomically. The  same  degree  of  personal  interest  applies 
to  the  vital  items  of  tire  wear  and  general  upkeep. 
Furthermore,  many  busmen  are  practical  repairmen  who 
are  capable  of  doing  their  own  tinkering  during  spare 
moments.  Where  the  busman  is  not  a  mechanic  his 
membership  in  a  co-operative  association  assures  a  rea- 
.sonable  repair  bill.  So  much,  then,  for  fuel  and  main- 
tenance. 

Now  take  the  items  of  gross  revenue.  The  individual 
operator  picks  up  many  a  fare  that  would  be  ignored 
by  an  employee  busman,  for  the  former  knows  that  he 
is  working  upon  a  pretty  narrow  margin  at  best.  Any 
one  who  rides  around  with  these  men  for  a  few  hours 
will  never  question  the  fact  that  they  are  genuine  trans- 
portation salesmen.  Besides  picking  up  more  customers 
than  an  employee  busman,  a  working  owner  has  the 
satisfaction  of  getting  every  fare  tendered.  There  are 
no  leaks,  and  the  number  of  passengers  who  would 
cheat  an  individual  is  far  less  than  the  number  who 
think  it  good  sport  to  "welch"  on  a  corporation — ^yea, 
even  a  municipal  corporation.  Again,  the  individual 
operator  cannot  be  compelled  to  work  during  thin  hours 
or  on  thin  routes.  An  organized  bus  company  neces- 
sarily will  average  a  smaller  intake  per  bus-mile  because 
it  seeks  to  give  a  definite  service,  rain  or  shine,  and  is 
willing  to  stick  through  a  period  of  development  on 
promising  routes.  In  New  York  the  individual  busmen 
have  bluntly  refused  to  do  development  work. 

The  organization  is  also  at  a  disadvitntage  with 
regard  to  wages.  It  cannot  get  men  to  work  for  more 
than  eight  to  ten  hours  a  day  and  must  pay  a  minimum 
guarantee  to  spare  men,  whereas  the  individual  operator 
takes  no  account  of  the  flight  of  time.  If  he  divided 
his  earnings  by  the  number  of  hours  actually  worked 
he  would  find  that  he  had  little  enough  velvet  after  pay- 
ing his  bills  and  storing  up  coin  for  a  new  car.  but 
the  genus  busman  prefers  twelve  hours'  self-employment 
to  eight  hours  under  a  master.  Finally,  in  the  case  of 
New  York,  the  present  operators  are  spared  the  cost 
of  a  .Hupervi.Hory  staff,  of  printing  destination  and  fare 
signs  and  of  accident  insurance.  The  public  also  puts 
up  with  conditions  of  crowding,  cleanliness  and  shabbi- 
neM  that  it  would  not  tolerate  from  an  organization. 

When  the  effect  of  all  these  disadvantages  is  duly 
weighed  one  needs  no  detailed  tabulation  to  see  the 
unlikelihood  of  a  profit  from  unlimited-ride,  free-trans- 
fer 5-cent  buses.  As  we  have  said  before,  when  a 
municipality  enters  the  transportation  field  it  ma>' 
obtain  auxiliar>-  benefits,  such  as  higher  land-tax  value.s, 
which  may  more  than  offset  the  operating  losses  of  the 
transportation  project.     Had  the  New  York  Adminis- 
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Tration  taken  up  the  motorbus  from  that  standpoint 
this  comment  would  be  superfluous,  but  inasmuch  as 
the  city  officials  are  treating  this  project  as  if  it  were 
a  straightaway  transportation  undertaking  we  must 
protest  against  assumptions  that  never  can  be  realized 
and  that  can  only  cause  incalculable  harm  to  the  one 
sane  method  of  urban  motor-bus  development,  to  wit: 
"the  operation  of  non-competitive  motor  buses  at  special 
fares  for  special  services  by  the  local  organization — the 
electric  railway — already  best  acquainted  with  the 
transit  needs  of  the  community. 


The  Principal  Activities 

of  the  A.  R.  E.  A.  Convention 

AMONG  the  many  transactions  accomplished  at  the 
L  Chicago  convention  of  the  American  Railway  En- 
gineering Association  last  week  the  adoption  of  a  stand- 
ard specification  for  rails,  another  for  iron  and  steel 
structures  and  another  for  cross  ties  perhaps  stand  out 
as  the  most  important.  The  rail  specifications  and  the 
one  covering  iron  and  steel  structures  have  been  in 
process  of  compilation  and  revision  for  several  years 
and  have  been  studied  by  several  committees,  discussed 
at  conventions  and  referred  back  to  a  new  committee, 
«o  that  it  would  now  seem  that  the  specification  adopted 
must  represent  the  consensus  of  thought  and  experi- 
ence of  the  railroad  engineers.  , 

The  specifications  for  ties  came  into  being  in  a  dif- 
ferent way.  During  the  war  the  United  States  Rail- 
road Administration  drew  up  a  standard  specification 
for  ties  and  directed  that  it  be  used  on  all  railroads. 
The  question  considered,  therefore,  by  the  committee 
on  ties  and  by  the  convention  was  not  so  much  the 
details  of  the  specification  as  it  was  whether  this  speci- 
fication, representing  a  single  standard  actually  in  use 
on  all  roads  for  two  years,  should  be  continued  or 
whether  there  should  be  a  return  to  the  several  recom- 
mended practices  of  the  as.sociation  formerly  in  force 
and  the  resulting  multitude  of  standards  observed  by 
the  individual  roads.  The  committee  reached  the  de- 
cision that  it  would  be  better  to  continue  the  single 
standard,  and  the  convention  confirmed  this  recommen- 
dation, giving  the  a.ssociation  a  definite  standard  for 
cross  ties. 

The  convention  al.so  adopted  standards  for  a  steel 
out  track  spike,  a  screw  track  spike,  for  steel,  wrought 
iron  and  malleable  iron  tie  plates,  for  manganese  steel 
pointed  switches;  a  standard  specification  for  electric 
light,  power  supply  and  trolley  line  crossings  with  steam 
roads,  which  was  drawn  up  by  a  joint  committee  on 
which  there  were  three  representatives  of  the  American 
Electric  Railway  Association;  new  specifications  for 
creosote  treatment  of  wood  and  a  standard  approach 
warning  sign  for  railroad  crossings.  This  list  will  indi- 
cate the  immense  amount  of  work  accomplished  in  the 
three-day  session  of  the  association.  Some  of  the  de- 
tails of  interest  to  the  electric  railway  field  are  pre- 
sented in  summary  on  other  pages  in  this  issue.  Others 
will  follow  in  an  early  issue. 

One  of  the  most  interesting  pieces  of  work  under- 
taken by  the  American  Railway  Engineering  Associa- 
tion is  that  embodied  in  the  duties  assigned  to  the  com- 
mittee on  standardization,  which  was  only  recently 
created.  This  is  of  particular  interest  to  the  electric 
railway  field,  since  it  reflects  a  weakness  in  the  func- 
tioning of  the  railroad  as.sociation  similar  to  that  ex- 
perienced  in   the  American   Electric   Railway   Associa- 


tion and  suggests  a  remedy  which  the  latter  may  well 
consider..  To  this  committee  was  assigned  the  dual 
function  by  the  board  of  direction  of  sponsoring  new 
standards  of  practices,  equipment  and  tools  and  of  bring- 
ing about  the  general  use  of  standards  by  the  member 
companies.  More  recently  the  board  of  direction  in- 
structed this  committee  to  confine  its  duties  for  the 
present  to  the  work  of  securing  the  use  of  the  standards 
already  set  up  by  the  association. 

This  committee  had  not  been  in  existence  long  enough 
at  the  time  of  the  recent  convention  to  make  any  very 
definite  report,  but  the  importance  of  the  work  of  the 
committee  was  appreciated.  The  real  benefits  to  be 
gained  through  the  use  of  standards  in  an  industry  are 
indeed  great,  but  these  advantages  cannot  be  realized 
unless  the  standards  are  generally  adopted.  The  A.  E. 
R.  A.,  like  the  A.  R.  E.  A.,  has  found  that  many  member 
companies  were  exceedingly  slow  about  adopting  stand- 
ards or  loath  to  adopt  them  at  all.  Perhaps  it  would  be 
a  very  fortunate  move  for  the  former  to  create  such 
a  committee,  which  might  act  as  a  "selling"  organiza- 
tion to  put  into  practice  the  standards  developed  through 
the  efforts  of  the  association.  We  are  not  unmindful 
of  the  efforts  of  the  A.  E.  R.  A.  through  its  committee 
on  standards  to  promulgate  its  own  standards.  Special 
emphasis  was  laid  upon  this  subject  at  the  1919  con- 
vention at  Atlantic  City.  There  the  committee  had  an 
interesting  exhibit  and  distributed  a  pamphlet  contain- 
ing convincing  arguments  for  standards  adoption. 
However,  the  task  is  a  large  one,  and  much  can  be 
gained  by  co-operation  between  the  two  great  railway 
engineering  societies  along  this  line. 


C.  E.  R.  A.  Looks 
to  Economies 

THE  Central  Electric  Railway  Association  has  made 
it  a  habit  to  occupy  its  time  at  conventions  with 
papers  and  committee  work  which  are  of  vital  interest 
to  the  member  companies  in  connection  with  their 
every-day  operating  practices.  This  habit  prevailed 
again  at  the  Louisville  meeting  last  week.  The  attention 
of  the  members  was  first  directed  to  a  study  of  rail  bond- 
ing as  developed  in  a  paper  by  Ralph  H.  Rice,  which,  with 
the  discussion  which  followed,  treated  constructively 
every  phase  of  the  subject  save  one — how  to  prevent 
bonds  from  being  stolen.  Having  discussed  the  perfec- 
tion of  the  return  system  as  one  means  of  conserving 
power,  the  convention  took  up  the  savings  possible  in 
that  portion  of  the  total  energy  which  is  consumed  di- 
rectly by  the  cars.  Through  the  able  paper  of  Professor 
Ewing  and  some  of  the  constructive  discussion  which  fol- 
lowed, the  members  were  much  impressed  by  the  sig- 
nificant economies  pointed  out  as  readil.v  obtainable. 
Mr.  Rice's  paper  was  abstracted  last  week.  Abstracts 
of  the  economy  papers  are  given  in  this  issue. 

The  Louisville  meeting  of  the  Central  Association 
was  thus  true  to  form  in  providing  the  members  with 
the  knowledge  and  the  impetus  for  better  operating 
practices.  This  association  has  repeatedly  demonstrated 
its  great  value  to  the  electric  railway  industry  of  the 
Middle  West  states,  yet  its  opportunities  for  further 
and  greater  service  have  in  no  wise  been  diminished. 
The  study  which  is  now  being  made  looking  toward  the 
establishment  of  a  pick-up  and  delivery  express  business 
over  all  of  the  interurban  lines  comprised  in  the  associa- 
tion territory  is  an  example  of  the  big  things  which 
remain  to  be  done  in  the  future. 
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"Maintenance  Account  No.  12— Removal 
of  Snow,  Ice  and  Sand" 

The  Vital  Thing  Is  to  Prevent  Accumulation  of  Snow — Delay  in  Attack  Causes  More 
Failures  Than  Anything  Except  Inadequate  Equipment 

By  R.  C.  cram 

Engineer  Surface  Roadway  Brooklyn  Rapid  Transit  Systenj 

THE  month  of  February,  1920,  will  long  remain  a 
milestone  in  the  memories  of  operating  and  main- 
tenance men.  In  several  respects  the  snow  and  sleet 
storm  which  began  on  Feb.  4  and  continued  until  the 
morning  of  Feb.  7  was  one  which  beat  the  record  of  the 
famous  blizzard  of  March,  1888.  While  less  snow  fell 
this  year  than  in  that  memorable  storm,  this  year's 
affair  had  a  moisture  content  of  4J  in.  as  compared  with 
2i  in.  for  the  1888  record.  In  New  York,  during  the 
three  days  of  almost  constant  storm,  there  were  five 
periods  of  rain,  four  periods  of  sleet  and  three  periods 
of  snow,  with  only  one  lull  of  about  3J  hours'  duration. 
In  consequence  there  is  little  wonder  that  the  storm  has 
served  again  to  concentrate  interest  upon  the  prevail- 
ing methods  of  "fighting"  and  handling  snow.  Not  only 
the  railway  men,  in  cities  at  least,  but  also  the  civic 
officials  charged  with  street  cleaning  have  had  good  rea- 
son to  think  .seriously  upon  the  snow  removal  problem. 

It  is  worth  while  to  note  that  practically  all  of  our 
efforts  toward  the  .solution  of  the  snow  problem  have 
been  concerned  with  the  matter  of  removal  and,  as  one 
newspaper  writer  has  put  it,  nearly  every  scheme  has 
been  tried,  except  possibly  that  of  tempting  Providence, 
to  try  to  prevent  snow  from  falling.  However,  any 
analysis  of  the  problem  which  may  be  made  soon  de- 
velops the  fact  that  the  troubles  created  by  a  snowstorm 
are  not  due  primarily  to  the  snow  it.self.  It  is  the  accu- 
mulation of  snow  which  causes  the  difficulties,  just  as 
it  is  the  accumulation  of  water  from  a  rainstorm. 
Hence  it  seems  to  be  rational  to  suggest  that  more  atten- 
tion should  be  directed  toward  the  prevention  of  accu- 
mulation if  we  are  ever  to  get  out  of  the  trenches. 

As  a  matter  of  fact,  the  electric  railways  have  con- 
centrated upon  this  very  thing  in  their  adoption  and 
UM  of  snowplows,  sweepers,  rotaries  and  special  appa- 
ratus attached  to  heavy  service  cars  and  these  prevent 
accumulation  upon  the  track  area.  To  the.se  pieces  of 
apparatus  more  than  to  any  other  agencies  the  railways 
owed  the  comparative  success  of  their  efforts  to  keep 
cars  in  operation  during  the  first  week  of  last  February. 
Such  appliances,  combined  with  frequent  car  operation, 
prevented  the  accumulation  of  snow  upon  the  track  area, 
which  otherwise  would  have  stopped  car  operation 
entirely. 

While  this  waa  the  result  to  be  sought,  we  must 
acknowledge  that  the  net  result  of  all  such  efforta  was 
merely  the  transference  of  the  accumulation  from  the 
track  space  to  the  cramped  roadway  areas  between  the 
tracks  and  the  curbs.  The  latter  areas  thus  received 
more  than  their  share  of  the  accumulation,  for  in  addi- 
tion these  areas  are  also  the  places  of  deposit  for  all  the 
snow  from  the  adjacent  sidewalks,  diligently  cleaned 
by  the  weary  property  owners.  Thus,  a  further  accu- 
mulation reault.s,  so  that  a  roadway  space  perhaps  12 
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ft.  wide  becomes  the  recipient  of  the  additional  snow 
which  has  fallen  over  a  space  17  ft.  or  more  in  width. 
With  a  2-ft.  snowfall,  the  12-ft.  space  on  each  side  of 
the  car  tracks,  instead  of  receiving  .say  54  cu.ft.  per 
linear  foot,  thus  receives  62  cu.ft.  per  linear  foot  of 
street.  These  great  mounds  of  snow  confine  vehicular 
traffic  to  the  tracks,  seriously  impairing  car  .service,  and 
when  the  snow  melts  cause  the  track  spaces  to  be 
literally  "young  canals,"  carrying  several  inches  of 
water,  through  which  cars  must  trj-  to  operate. 

In  cities  .somebody  has  to  take  this  accumulation  of 
snow  away.  In  many  of  them  this  duty  devolves  upon 
the  railway  companies  to  a  large  degree  wherever  their 
tracks  are  found.  Having  once  removed  the  snow  from 
the  tracks  they  are  required  again  to  remove  it  from 
the  street.  With  a  3  or  6-in.  fall  of  snow  this  may  not 
be  so  much  of  a  job,  because  the  accumulation  is  not 
excessive,  and  the  sun  and  rain  probably  will  assist  in 
the  removal  work.  When  the  fall  reaches  12  in.  or 
more,  or  whenever  the  les.ser  falls  drift  badly,  the  bur- 
den upon  the  railways  becomes  almost  unl>earable,  not 
only  in  the  difficulty  and  cost  for  removal  but  also  in 
traffic  delays  and  damage  to  car  equipment.  Another 
source  cf  cost  lies  in  the  excessive  amount  of  power 
which  is  re<|uired  to  propel  cars  during  such  periods  of 
weather.  Sure'y  there  is  good  reason  for  further 
attempts  to  discover  some  method  of  preventing  the 
secondar>-  accumulation  upon  the  roadways  which  is 
now  the  result  of  the  comparatively  successful  methods 
of  preventing  primary  accumulation  upon  the  track  area. 

In  spite  of  all  the  trouble  which  it  caused,  the  recent 
storm  has  aecomplishetl  one  good  purpose.  It  has  served 
to  bring  the  fact  home  to  the  people  that  the  electric 
railways  are  really  most  efficient  snow-fighting  machines 
which  are  constantly  available  and  always  on  the  job. 
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In  the  vicinity  of  New  York,  at  least,  it  has  been  proved 
beyond  cavil  that  without  the  aid  of  the  highly  organ- 
ized snow-fighting  apparatus  of  the  electric  railways 
our  great  cities  would  often  be  snowbound  for  weeks, 
instead  of  merely  being  inconvenienced  for  the  few 
hours  or  days  required  to  clear  the  arteries  traversed  by 
electric  railway  tracks. 

Snow  Fighting  Is  Regular  Warfare 

There  are  three  distinct  phases  in  a  fight  with  a 
heavy  snowfall,  namely,  the  attack,  the  battle  and  the 
clean-up.  Perhaps  the  most  essential  phase  is  that  of 
the  attack.  How  many  of  us  remember  saying:  "Next 
time  we'll  get  those  plows  and  sweepers  out  as  soon  as 
a  flake  of  snow  begins  to  fall."  More  snow  battles  have 
been  lost  on  account  of  delay  in  attack  than  for  any 
other  reason,  except  the  lack  of  adequate  apparatus  with 
which  to  make  the  fight. 

One  of  the  most  essential  features  of  the  snow-fight- 
ing problem  lies  in  the  preparation  which  is  made  for 
the  attack.  In  other  words,  it  must  all  be  planned  out 
ahead  of  time,  at  least  six  months  in  advance.  We  can 
never  foretell  what  kind  of  a  storm  will  come  nor  can 
the  depth  of  the  fall,  the  wind  velocity,  or  the  moisture 
content  of  the  snow  be  predetermined.  Consequently, 
preparations  should  always  be  made  for  the  worst  kind 
of  a  storm  even  though  it  involves  seemingly  excessive 
and  useless  expense.  It  is  far  better  to  be  over-equipped 
with  snow-fighting  apparatus  for  three  seasons  than  to 
be  even  slightly  under-equipped  in  the  fourth  season. 
The  losses  of  the  latter  will  far  outweigh  those  of  the 
former. 

On  suburban  and  interurban  properties  the  way  de- 
partment assists  in  preparation  for  the  attack  by  the 
preventive  measure  involved  in  the  erection  of  tem- 
porary and  permanent  snow  fences,  set  out  along  the 
right  of  way  at  places  on  the  windward  side  of  cuts 
where  snow  is  likely  to  accumulate  in  the  form  of  drifts. 
It  has  been  found  worth  while  in  these  cases  to  follow 
steam  road  practice  closely  even  to  the  payment  of 


each  five  miles  of  track.  Next  in  importance  is  the 
actual  working  of  the  apparatus  thus  provided  during 
the  period  of  the  snowstorm.  Here,  again,  planning  and 
efficient  direction  of  operation  are  the  price  of  success 
in  keeping  the  lines  clear. 

The  work  of  the  way  department  is  subordinate  to. 
that  of  the  transportation  department  during  the  storm 
period,  but  the  closest  co-operation  is  needed.  Men  must 
be  furnished  to  go  along  with  plows  and  sweepers  to 
keep  switches  clear  and  to  pay  particular  attention  to 
keeping  tracks  at  car  storage  yards  and  depots  free 
from  snow  accumulation.     The  liberal   use  of  salt   in 


safety   car   does    man-sized   job   at   10    DEG.    BELOW 
AND  IN  dO-MILE  WIND  IN  LEVIS,  QUEBEC 

money  to  adjacent  owners  who  may  require  this  for  the 
use  of  their  land. 

It  has  repeatedly  been  demonstrated  that  the  chief 
dependence  for  efficient  snow  fighting  must  be  placed 
upon  snowplows,  rotaries  and  sweepers,  operated  by 
the  tran.sportation  department.  The  amount  and  char- 
acter of  the  equipment  necessarily  will  vai-y  with  each 
property  and  the  most  careful  planning  along  this  line 
is  required.  Inquiry  has  developed  the  information  that 
most  roads  have  at  least  one  snowplow  or  sweeper  for 


TRAIN  OF  FLATS  LOADED  WITH  SNOW  IN  BROOKLYN 

switches  in  streets  provides  the  surest  means  of  keep- 
ing them  in  working  condition. 

The  work  of  keeping  switches  clear  has  been  greatly 
aided  in  recent  years  through  the  development  and  use 
of  gasoline  or  oil-burning  torches  for  melting  snow  and 
preventing  ice  formation,  particularly  in  open  yards  at 
split  switches,  which  are  very  susceptible  to  clogging  by 
snow  and  ice.  Several  of  the  steam  roads  have  used 
electric  heater  unit  installations  of  the  Boardman  type 
at  split  switches  for  preventing  accumulation,  with  a 
fair  degree  of  success.  (See  ELECTRIC  Railway  Jour- 
nal for  Nov.  16,  1918.)  These  may  become  ineffective 
mainly  when  high  winds  prevail  and  the  snow  is  blown 
along  in  a  direction  parallel  with  the  tracks.  So  far  as 
the  writer  is  aware,  no  electric  railway  company  has 
ever  tried  the  Boardman  device.  Steam  roads  have 
also  tried  the  method  of  equipping  the  switches  with 
steam  coils  in  yards  where  a  supply  of  steam  is  avail- 
able, but  the  use  of  this  scheme  is  not  very  extensive 
and  it  is  practically  out  of  the  question  for  most  electric 
railways. 

The  way  department  takes  up  its  real  snow-fighting 
job  when  it  begins  to  remove  the  accumulated  snow 
after  the  storm  has  ceased.  On  roads  having  large  mile- 
ages within  city  limits  the  task  is  not  one  to  be  classed 
as  a  "cinch,"  to  say  the  least. 

For  instance,  as  the  result  of  the  February  storm, 
the  writer  estimates  that  the  quantity  of  snow  which 
was  piled  up  in  the  areas  from  which  the  railway  com- 
panies in  Brooklyn  had  to  remove  it  amounted  to  1,400,- 
000  cu.yd.  or  46,666  carloads,  allowing  30  cu.yd.  per 
car.  The  weight  of  such  a  quantity  of  snow  may  be  of 
some  interest.  The  Weather  Bureau  indicated  a  mois- 
ture content  of  4J  in.  for  the  17.5  in.  of  snow  in  the 
Feb.  4  storm.  This  gives  an  equivalent  weight  of  nearly 
24  lb.  per  cubic  feet  of  snow.  On  this  basis  the  46,666 
carloads  of  snow  weighed  about  465,000  tons.     As  an 
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engineering  problem  in  handling  material  this  must  be 
considered  a  man-sized  job.  Very  fortunately  the  sun 
and  rain  assist  in  the  task  to  a  degree  which  renders  it 
possible  for  us  to  cope  with  it  with  a  fair  degree  of 
success. 

In  meeting  such  a  problem  the  railways  have  so  far 
depended  largely  upon  manual  labor  for  loading  the  cars 
or  trucks.  It  ha.s  always  been  a  custom  to  arrange  for 
feeding  the  men,  not  only  of  the  way  department  but 
also  of  the  transportation  department,  during  their  work 
on  snow,  -particularly  in  the  night  seasons.  Usually  ar- 
rangements are  made  with  restaurants  for  furnishing 
hot  food  and  coffee.  It  has  also  been  found  advisable  to 
.set  a  minimum  wage  rate  for  snow  work,  which  is  con- 
siderably above  the  regular  minimum  rate  for  track 
laborers.  This  has  the  effect  of  getting  the  men  out 
and  tends  to  prevent  their  seeking  snow  work  in  other 
quarters. 

Within  the  last  year  or  two  there  has  been  an  increase 
in  the  use  of  steam  or  elec- 
tric shovels  for  loading 
snow  whenever  there  was  a 
sufficient  a  c  c  u  m  u  1  a  tion. 
Their  use  is  somiiwhat 
limited  by  s  t  r  e  e  t  widths. 
Labor  shortage  and  cost 
have  forced  the  attention 
toward  a  study  of  machines 
designed  specifically  to 
handle  snow.  Untii  this 
winter  there  has  be«n  none 
developed  beyond  the 
"promise"  stage,  in  spite  of 
all  the  machinery  which  is 
available  for  handling  other 
materials. 

The  intermittent  periods 
of  snowfall,  the  changing 
character  of  the  snow  and 
until  recently  the  compara- 
tively reasonable  price  of  labor  for  manual  handling 
have  all  tended  to  prevent  experiment  and  expense 
necessary  to  develop  the  proper  machine.  Nevertheless, 
the  company  with  which  the  writer  is  connected  has 
spent  about  $7,000  upon  the  development  of  a  snow- 
handling  or  loading  machine  which  has  so  far  failed  to 
work  with  much  success.  It  is  believed  that  with  the 
expenditure  of  several  thousand  dollars  more  the  appa- 
ratus could  be  made  to  give  results. 

Meanwhile,  the  persevering  Dr.  Samuel  Friedman  of 
New  York  has  developed,  at  his  own  expense  and  after 
about  fourteen  years  of  eflTort,  a  snow-loading  machine 
which  is  Bucceuful  to  a  marked  degree.  It  will  not  only 
pick  up  all  kinds  of  snow  and  load  it  into  waiting  trucks 
or  cars  but  it  will  also  handle  ice  in  large  chunks,  after 
it  has  been  loosened  from  the  pavement  and  piled  ahead 
of  the  path  of  the  machine.  The  problem  with  Dr. 
Friedman's  machine  seems  to  be  one  of  finding  enough 
trucks  to  keep  up  with  the  loading  rapacity  of  the 
devic*. 

Attempts  to  melt  snow  by  means  of  asphalt  surface 
heaters  and  other  forms  of  apparatus  depending  upon 
heat  in  some  form  have  failed  dismally.  The  capacity  is 
wry  limited  and  the  cost  unduly  high.  The  cost  for 
melting  snow  with  such  a  device  amounted  to  $7.83  per 
cubic  yard  and  for  melting  ice  ran  up  to  $19.80  per  cubic 
yard  according  to  recent  tests  made  in  New  York. 


THE  FRIEDMA^f  MACRINB  HAS   DONE  SOME  MARVELOUS 
WORK  IN  NB!W  YORK  CITY 


The  use  of  sewers  for  snow  removal  and  disposal  has 
proceeded  apace,  so  that  today  most  large  cities  permit 
the  railroad  companies  to  use  the  sewer  system  to  the 
greatest  possible  extent.  The  chief  disadvantage  often 
lies  in  the  small  capacity  of  the  sewers  in  territory- 
where  there  is  most  need  for  their'use.  In  addition  the 
manholes  are  soldom  of  a  size  which  will  permit  of  rapid 
disposal  without  much  shoveling.  There  has  been  some 
development  of  sjjecial  dumping  manholes  designed  to 
overcome  this  trouble.  These  have  so  far  taken  the 
form  of  special  openings  in  bridge  floors. 

Lack  of  sufficient  flow  or  volume  of  sewage  is  also  an 
occasional  hindrance,  but  this  can  be  remedied,  first  by 
flushing  by  means  of  fire  ho.se  with  water  from  adja- 
cent fire  hydrants  and  second,  as  suggested  by  the  New 
York  Street  Cleaning  Commission,  by  providing  special 
connections  from  hydrants  to  sewers  underground,  by 
means  of  which  the  needed  additional  flow  may  be  more 
readily  provided.    In  Brooklyn  the  use  of  the  sewers  has 

cut  the  cost  of  removal 
about  in  half  through  the 
elimination  of  the  work-car 
haulage  service.  Some 
costs  for  various  methods 
of  snow  removal  in  Brook- 
lyn were  given  in  the  Elec- 
tric Railway  Journal  for 
Feb.  21,  1920.  In  connec- 
tion with  the  use  of  sewers, 
it  will  be  found  desirable  to 
prepare  small  pocket  mapw 
showing  the  locations  of 
av.nilable  manholes,  so  that 
they  may  be  found  readily 
when  covered  with  several 
feet  of  snow. 

There  have  been  prac- 
tically no  new  developments 
in  methods  for  opening  up 
blockaded  lines  where  serv- 
ice has  been  suspended.  If  the  plows  and  sweepers  have 
failed  to  keep  them  open  there  is  nothing  to  do  but  "go 
at  it"  with  pick  and  shovel.  Fortunately,  such  blockades 
are  becoming  more  and  more  rare.  They  are  now  most 
likely  to  occur  through  the  occasional  breakdouTi  of 
equipment  or  derailment  thereof,  which  prevents  the 
frequent  passage  of  snow-flghting  apparatus  over  the 
line  and  allows  time  for  the  accumulation  of  snow  and 
the  formation  of  ice. 


Motor  Buses  iii  New  York  State 

At  the  close  of  the  fiscal  year  ended  Jan.  31,  1919. 
the  Secretary  of  State  revealed  that  in  New  York  State 
there  were  22,672  motor  buses.  In  New  York  City 
alone  there  were  9,136.  The  number  of  bu.ses  fes- 
tered in  the  State  increased  24  per  cent  over  the  year 
1918,  on  indication  of  their  growing  popularity  for 
pa.ssenger  traflic.  The  ratio  of  buses  to  the  total  num- 
ber of  pleasure  vehicles  in  the  State  is  approximately 
5.05  per  cent. 


What  is  said  to  be  the  largest  jet  condenser  yet 
built  was  recently  completed  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  for  the  Alabama 
Power  Company.  It  is  capable  of  passing  13.000.000  lb. 
of  water  per  hour. 


March  27,  1920 


Electric    Railway    Journal 


637 


Snow-Handling  Practice  East  and  West 

Resume  of  Methods  Used  on  Various  Systems  Outlined  from 
Answers  to  Recent  Questionnaire 


CHICAGO'S    IMMKNSK    WING    PLOW    PROPELLED    BT 
THREE  WORK   CARS 

\S  A  RESULT  of  the  severe  storms  of  February 
l\  last,  many  electric  railway  companies  found 
themselves  unprepared  to  cope  with  a  storm  of  real 
magnitude  and  one  which  might  reasonably  be 
expected  to  occur  during  the  course  of  any  winter. 
While  the  effects  of  this  storm,  or  series  of  storms,  are 
still  fresh  in  mind,  many  companies  are  casting  about 
to  see  what  steps  may  be  taken  as  a  safeguard  against 
interruptions  of  a  similar  nature  in  the  future.  In 
this  connection,  and  at  the  instance  of  R.  C.  Cram, 
author  of  the  preceding  article,  a  questionnaire  wa.s 
sent  out  to  several  electric  railway  companies  to  find 
out  how  they  were  prepared  to  deal  with  severe  storms, 
and  what  methods  they  used  to  handle  the  snow  after 
it  had  accumulated  on  the  tracks.  The  questionnaire 
included  seven  questions  as  follows: 

Some  Questions  as  to  Snow  Removal  Methods 

1.  In  snow  removal  work,  what  other  equipment  do  you  use 

beside-s  snowplows  and  sweepers? 

2.  What  advantages  either  in  reduction  of  cost  or  increased 

facilities  of  removal  of  snow  have  been  obtained  by 
use  of  sewer  manholes  for  disposal? 

3.  Can  you  give  any  costs  on  a  cubic  yard  or  other  basis 

of  snow  removal  ? 

4.  Have  you  developed  any  new  or  special  apparatus  for 

snow  removal  work?  Have  you  used  steam  or  electric 
shovels  for  loading  snow?  If  so,  what  is  the  cost  per 
cubic  yard  as  compared  with  hand  loading  upon  cars? 
h.  What  are  your  obligations  as  to  area  of  snow  to  be 
removed?  Do  you  have  any  special  arrangement  with 
the  city  whereby  you  consolidate  your  obligation  area 
into  definite  acreas,  including  the  whole  street  be- 
tween house  lines  in  business  districts,  as  an  equiv- 
alent for  your  more  unimportant  outlying  areas? 

6.  Do  you  contract  for  snow  removal  by  carts,  etc.  ?     If  so, 

what  is  the  basis  of  payment? 

7.  Give  an  outline  of  your  snow-removal   program.     How 

soon  after  snow  begins  to  fall  do  you  begin  its  removal  ? 

Four  of  the  replies  received  to  the  questionnaire 
give  a  resume  of  the  methods  used  on  systems  located 
in  the  East,  Middle  West  and  West. 

In  Denver  in  addition  to  the  usual  complement  of 
snow  plows  and  sweepers  the  Denver  Tramway  com- 
pany uses  work  cars  and  autos  to  carry  trackmen  to 
salt  the  switches,  and  if  the  storm  is  so  severe  that 
operation  has  to  cease,  work  cars  and  flat  cars  are 
used  upon  which  to  load  the  snow  for  removal  from 
the  streets.  Wing  boards  are  used  on  flat  cars  to  push 
the  snow  farther  away  from  the  track. 


'FRONT  and  side  WING  PLOWS  ATTACHED  TO 
SPRINKLER  CAR  IN  CHICAGO 

When  the  snow  is  removed  from  the  streets  by  flat 
cars,  the  special  mechanical  pusher  built  by  the  com- 
pany and  described  in  the  issue  of  the  Electric 
RAILWAY  Journal  for  May  10,  1919,  page  924,  is  used. 
A  few  years  ago,  at  the  time  of  a  heavy  snowrfall,  three 
men  with  this  pusher  were  able  to  perform  the  work 
which  otherwi.se  would  have  required  a  gang  of  fifteen 
shovelers.  Flat  cars  containing  from  10  to  14  cu.yd. 
of  snow  were  loaded  at  an  average  rate  of  6  min.  per 
car.  The  pusher  running  day  and  night  at  a  cost  of 
$9  per  shift  for  labor  was  able  to  unload  more  snow 
than  was  handled  off  flat  cars  by  the  city  at  Sixth 
Avenue  with  a  cost  of  more  than  $80  per  shift. 

The  Denver  Tramway  has  no  obligations  or 
arrangements  with  the  city  in  regard  to  snow  removal, 
nor  is  any  contract  made  with  outside  flrms  for  this 
work.  As  soon  as  the  snow  begins  to  fall  sweeper 
crews  are  ordered  to  report  for  duty.  The  removal 
work  depends  upon  the  weather  conditions,  the  hour 
of  day  with  reference  to  peak  load,  the  kind  and 
amount  of  snowfall,  the  time  of  year  and  the  reports 
of  car  crews  and  inspectors  as  to  whether  or  not  the 
two-motor  car  lines  are  beginning  to  drag.  In  the 
event  of  a  complete  tie-up  of  traffic,  due  to  an  abnor- 
mal snowfall,  the  method  of  procedure  is  outlined  in 
a  standing  order  covering  the  work  in  detail.  This 
standing  order  is  corrected  each  fall  to  cover  any 
changes  in  organization,  routes,  etc.,  which  seem  of 
value  as  a  result  of  the  experience  of  the  preceding 
year.  This  organization  work  was  outlined  in  an 
article  in  the  Electric  Railway  Journal  for  Feb. 
17,  1917,  p.  304. 

INTERNATIONAL   RAILWAY    HAS   AGREEMENT   WiTH    CiTY 

FOR  Snow  Removal 

The  snow-fighting  equipment  of  the  International 
Railway,  Buffalo,  N.  Y.,  consists  of  sweepers,  snow- 
plows  and  rotaries,  and  only  in  case  the  line  becomes 
blocked  and  it  is  impossible  to  open  it  up  with  any 
other  equipment  is  shoveling  resorted  to.  This  com- 
pany seldom  removes  any  snow  from  the  streets  by 
carting  away  or  otherwise,  as  an  agreement  for  this 
work  is  in  effect  with  the  city,  and  the  company  is 
assessed  a  fixed  portion  of  the  cost.  The  railway 
company  does,  however,  remove  all  snow  from  the 
tracks,  in  which  work  it  is  unassisted  by  the  city. 


638 


Electric    Railway    Journal 


Vol.  55,  No.  13 


The  snow-fighting  equipment  is  placed  in  opera- 
tion very  quickly  after  snow  begins  to  fall  and  before 
2  in.  has  actually  accumulated. 

In  addition  to  its  snow  plows  and  sweepers,  the 
Rochester  lines  of  the  New  York  State  Railways  use 
two  snow-scraper  cars  and  a  car  with  an  ice-cutting 
attachment,  which  cuts  the  ice  and  snow  from  between 
the  rails.  This  company  has  an  agreement  with  the 
city  by  which  each  pays  50  per  cent  of  the  cost  of 
removing  snow  on  streets  where  car  tracks  are  located 
and  each  has  a  definite  area  to  clean.  The  company 
removes  the  snow  from  the  main  street  intersections 
in  the  center  of  the  city  and  the  city  removes  the 
snow  between  these  intersections  from  curb  to  curb. 

The  New  York  State  Railways  do  not  contract  for 
snow  removal,  but  when  necessary  teams  are  some- 
times hired  by  the  day.  Sewer  manholes  are  used 
for  the  disposal  of  snow,  and  this  method  results  in 
much   shorter  hauls.     In    some   cases   manholes   are 


truck  has  its  own  route  to  cover.  About  twenty  salt 
bo.xes  are  distributed  at  principal  locations  about  the 
city  where  there  is  a  large  amount  of  special  work. 
The  railway  company  has  a  private  telephone  dispatch- 
ing .system  operated  from  a  central  ofliice  in  the  main 
ofl[ice  building  with  a  telephone  at  the  end  of  each  car 
line  and  at  other  principal  locations.  This  has  proved 
invaluable  in  carrying  out  the  snow-fighting  program. 

Chicago  Has  Immense  Wing  Plow  Propelled  By 
Three  Work  Cars 

The  snow-fighting  equipment  of  the  Chicago  Sur- 
face Lines  consists  of  ninety-six  sweepers,  eleven 
power  plows,  eighty-one  drag  plows,  forty-nine  wing 
plows,  and  seven  large  sprinkler  cars  converted  into 
wing  plows.  During  the  heavy  snowfall  of  two  years 
ago  the  heaviest  drifts  were  successfully  cleared  from 
the  tracks  and  from  an  area  wide  enough  for  other 
traffic  outside  the  tracks  by   the  use  of  an   immense 
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located  at  the  spot  where  removal  of  snow  is  neces- 
sary, thereby  decreasing  the  time  of  snow  removal  and 
reducing  the  cost  of  hauling. 

The  city  of  Rochester  is  mapped  out  in  routes  for 
the  snow  sweepers  and  plows  to  follow  and  these  are 
classified  as  Routes  1,  2,  3,  and  so  forth.  This  infor- 
mation is  posted  in  each  snow  equipment  for  the  in- 
formation of  the  trainmen  so  that  each  crew  will 
know  just  what  streets  to  follow  and  clean,  and  it, 
in  turn,  reports  back  to  the  dispatcher's  ofl^ce  by  tele- 
phone at  the  end  of  each  route  or  line.  A  record  is 
kept  in  the  dispatcher's  office  of  each  equipment  loca- 
tion and  of  streets  cleaned,  so  that  at  any  time  during 
the  storm  the  superintendent  and  his  assistants  know 
where  e«ch  sweeper  and  plow  is  located. 

As  soon  as  the  equipment  is  called  out,  this  depend- 
ing on  the  density  of  fall,  the  location  (city,  subur- 
ban and  interurban  lines)  and  what  amount  of  snow  is 
previously  on  the  ground,  salters  and  switch  cleaners 
are  dispatched  to  the  main  sections  of  the  city,  while 
two  trucks  are  kMded  with  salt  and  men  are  sent  to 
the  outskirts  to  clean  and  salt  the  switches.     Each 


wing  plow  attached  to  a  work  car.  Sufficient  power  to 
operate  this  equipment  against  the  heavy  drifts  was 
derived  by  coupling  three  heavily  motored  and 
weighted  work  cars  together.  A  signal  system  was 
connected  between  cabs  so  that  all  three  motormen 
could  simultaneously  turn  on  their  controllers.  This 
combination  appeared  to  be  capable  of  moving  any- 
thing, and  it  was  these  equipments  which  made  it 
possible  to  cope  with  the  unprecedented  snowfall 
without  suspension  of  service. 

The  practice  in  Chicago  is  to  clean  not  only  the  16- 
ft.  area  over  the  track,  but  also,  by  means  of  the 
various  wing  plows,  to  push  the  snow  back  toward  the 
curbs  in  order  to  clear  a  roadway  for  trucks  and  auto- 
mobiles. This  is  the  only  way  such  vehicles  can  be 
persuaded  to  stay  off  the  tracks.  The  organization  to 
handle  this  work  is  so  perfected  that  upon  occasion 
an  army  of  employees  can  be  called  from  their  homes 
and  put  into  action  in  less  than  an  hour's  time.  Each 
man  knows  by  prearranged  plan  just  where  he  is  to  re- 
port and  what  he  is  to  do  if  he  is  called  and  given  the 
command  "snow."     Th«  men  are  fed  on  the  job  by  the 
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company,  so  that  there  is  no  stopping  of  the  snow-fight- 
ing woi-k  through  desertion  in  search  of  food  and 
warmth. 

A  liberal  use  of  salt  at  all  switches  and  special 
work  locations  at  the  beginning  of  a  storm  is  consid- 
ered one  of  the  secrets  of  keeping  the  cars  moving. 
A  very  close  contact  with  the  Weather  Department  is 
another,  serving  as  it  does  as  a  means  of  anticipating 
what  preparations  may  be  necessary. 


This 


The  Efficiency  Mileometer* 

Device    Records    the    Difference    Between 


Power-On  and  Power-Off  Privilege, 
as  Well  as  Total  Mileage 

By  C.  H.  Koehler 

Efficiency  Mileage  Recorder  Company,   I^oui.sville,  Ky. 

THERE  has  always  been  a  need  for  a  mileage 
recorder  for  electric  railway  cars.  Nearly  all  im- 
portant statistics  of  operation  in  the  electric  railway 
industry  depend  upon  the  mileage  factor  for  their  sig- 
nificance. Revenue,  power,  life  of  equipment  and  main- 
tenance are  all  determined  on  a  car-mile  basis.  A 
speedometer  and  odometer  is  considered  standard  equip- 
ment for  practically  every  gasoline-propelled  vehicle 
manufactured  today.  The  need  of  a  mileage  recorder 
for  the  electric  railway  car,  which  covers  yearly  from 
30,000  to  50,000  miles,  and  represents  a  far  greater 
investment  than  the  average  gasoline  ear,  seems  even 
more  logical. 

Thfe  railway  property  of  today  estimates  its  mileage 
from  dispatcher's  train  sheets  or  from  conductor's  way 
bills  or  trip  sheets.  This  work  is  done  by  clerks,  with 
resultant  clerical  errors  and  attendant  clerical  expense. 
Particularly  on  city  properties  this  mileage  is  both  dif- 
ficult and  expensive  to  obtain  accurately.  Where  indi- 
vidual car-mileage  records  are  kept,  as  for  inspection 
purposes  and  the  like,  this  work  becomes  even  more 
expensive  and  less  accurate.  The  advantage  and  saving 
in  clerical  expense  of  a  mileage  recorder  that  automati- 
cally corrects  for  turn-backs,  pull-ins  and  other  lost  or 
additional  mileage  are  apparent. 

In  the  past,  mileage  recorders  of  two  types,  mechani- 
cally driven  and  electrically  operated,  have  been  tried 
out.  Mechanically  operated  mileage  recorders  of  almost 
every  conceivable  design  have  been  applied  to  electric 
railway  cars,  with  generally  unsuccessful  results.  The 
severe  sei-vice  to  which  a  car  is  subjected  and  the  fact 
that  a  considerable  length  of  flexible  shafting  is  needed 
properly  to  locate  the  register  have  rendered  the  every- 
day speedometer  and  odometer  unadaptable. 

As  far  back  as  1900,  J.  R.  Cravath  was  granted  a 
patent  on  an  electrically  operated  wheel-revolution 
counter.  Probably  due  to  the  fact  that  in  those  days 
electrical  contact  mechanisms  had  not  been  developed 
to  the  state  they  are  at  present,  no  commercially  suc- 
cessful device  resulted. 

However,  in  recent  years  the  cam-actuated  electrical 
contact  has  been  developed  to  a  high  degree  by  manu- 
facturers of  magnetos  and  ignition  apparatus.  Electri- 
cal counting  mechanisms  and  relays  have  also  been  used 
as  standard  apparatus  by  many  industries  with  satisfac- 
tory results.  The  application  of  modern  magneto  and 
ignition  practice  and  of  modern  telephone  and  telegraph 
practice  have  resulted  in  the  development  of  a  simple  and 
satisfactory  electrically  operated  mileage  recorder,  or 


"efficiency  mileometer,"  as   it  is  called,  which  will  be 
briefly  described. 

Instead  of  merely  registering  total  mileage,  both 
total  mileage  and  "power-off"  or  "coasting"  mileage  are 
registered,  thus  giving  means  of  determining  the  motor- 
man's  car-operation  efficiency.  Even  the  layman  real- 
izes that  the  more  miles  a  car  coasts  or  runs  with  power 
shut  off  the  less  power  is  used.  This  relation  between 
per  cent  coasting  mileage  and  the  kilowatt-hour  con- 
sumption per  car-mile  has  been  proved  by  extensive 
tests.  In  fact,  it  is  possible,  after  a  characteristic  curve 
for  a  given  type  of  car  has  been  plotted,  accurately  to 
determine  the  energy  used  per  car-mile  from  the  per 
cent  coasting  mileage.  Another  important  feature  of 
the  device  is  the  efficiency  indicator,  which  tells  the 
motorman  at  a  glance  what  his  operating  efl[iciency  is, 
just  as  a  speedometer  tells  at  a  glance  the  speed. 

The  complete  efficiency  mileometer  consists  of  three 
units — the  circuit  maker,  the  register  and  the  resistance 
box.  The  circuit  maker  is  an  iron-clad  make-and-break 
cam-operated  contact  device,  somewhat  similar  in  oper- 
ation to  a  magneto  interrupter.  It  is  fastened  to  the 
end  of  the  journal  in  the  journal  box,  and  makes  one  con- 
tact per  wheel  revolution.  It  is  accessible  and  easily 
replaced,  and  interferes  in  no  manner  with  the  packing 
or  removal  of  the  brasses.  Due  to  the  use  of  a  wipe  type 
of  contact,  oil  does  not  affect  its  operation.  Tests  over 
a  six  months'  period  tend  to  bear  out  the  claim  that  it 
needs  attention  only  every  40,000  or  50,000  miles,  or 
about  yearly,  and  then  only  for  cleaning.  Since  the 
device  "floats,"  secures  plenty  of  lubrication  and  oper- 
ates at  relatively  low  speed  (300  r.p.m.  maximum  for 
city  cars),  there  is  practically  no  mechanical  wear. 


•Abstract  of  discussion  of  paper  by  D.  D.  Ewlng,  read  before 
Central  Electric  Railway  Association  at  IxiulsvlUe,  Ky.,  March  11, 
1920,  by  W.   Shaw  for  the  author. 


Construction  and  Operating  Details 

The  register  consists  of  a  magnet  coil  in  series  with 
the  circuit  maker,  actuating  the  mileage  counter  and 
efficiency  indicator  through  a  driving  pawl,  ratchet  and 
train  of  gears.  An  electro-magnetic  brake  operates  a 
planetary  transmission,  throwing  the  coasting  register 
out  of  gear  when  power  is  applied.  The  main  or  count- 
ing magnet  coil  operates  on  30  volts  and  0.06  amp.,  or 
about  2  watts,  by  means  of  a  scheme  of  bridging  resist- 
ances. There  are  no  high-potential  wires  in  either  the 
register  or  circuit  maker,  as  the  voltage  of  600  is 
mainly  impressed  on  the  two  enameled  resistors  com- 
prising the  resistance  box.  There  is  only  one  contact 
in  the  entire  system.  The  eflSciency  indicator  is  merely 
a  lettered  wheel  rotating  in  one  direction  for  power-on 
miles,  and  in  the  opposite  direction  for  power-oft  miles. 
The  cumulative  sum  of  the  power-on  and  power-off 
miles  puts  a  good  man  in  class  AA  or  A.  A  poor  man, 
unless  he  coasts  over  50  per  cent  of  the  total  miles,  is 
always  in  class  C  or  D. 

Voltage  variation  in  no  way  affects  the  accuracy  of 
registration.  The  circuit  maker  can  be  timed  accurately 
to  register  on  either  an  interurban  car  operating  at  90 
m.p.h.,  or  a  city  car  at  25  m.p.h.,  with  voltage  varying 
from  600  to  250. 

Errors  due  to  wheel  diameter  variation  are  corrected 
for  in  the  following  manner:  For  use  on  say  a  34-in. 
wheel,  the  efficiency  mileometer  is  calibrated  to  read 
correctly  in  miles  on  the  average  diameter  through  the 
life  of  the  wheel,  or  approximately  32.5  in.  For  the 
individual  car,  when  the  wheel  is  new,  the  mileage  rec- 
ords will  be  approximately  96  per  cent  of  the  true  mile- 
age, while  on  an  old  wheel  of  31  in.,  the  records  will  be 
approximately  105  per  cent  of  the  true  mileage.     The 
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aggregate  average  wheel  diameter  of  any  ten  cars  with 
normally  new  34-in.  wheels  will  be  very  near  to  32.5  in. 
Thus  the  law  of  averages  on  a  number  of  cars,  or  even 
on  one  car  for  say  40,000  or  50,000  miles,  eliminates 
the  error  due  to  wheel  diameter.  Where  a  system  is 
equipped,  corrections  for  wheel-diameters  can  thus  be 
neglected. 

The  per  cent  coasting-mileage  figure  is  unaffected  by 
wheel  diameter  variations,  as  the  same  error  is  present 
in  both  numerator  and  denominator. 

Wheel  slippage  has  been  found  to  be  a  negligible  fac- 
tor. In  fact,  the  efficiency  mileometer  inherently  dis- 
courages wheel  slippage.  Wheel  slippage  means  more 
power-miles.  Locking  of  wheels  or  skidding  in  braking 
is  also  di.scouraged,  since  wheel  -skidding  means  less 
coasting  mileage. 

Summary  of  Advantages 

Summing  up,  the  advantages  of  the  efficiency  mileo- 
meter might  be  listed  as  follows:  (1)  It  gives  accu- 
rate records.  (2)  It  records  the  complete  efficiency 
ratio,  both  numerator  and  denominator.  (3)  It  tells 
the  motorman  at  a  glance,  by  means  of  the  efficiency 
indicator,  his  class  of  operating  efficiency.  (4)  It  gives 
a  coasting  percentage  figure  that  can  be  used  without 
additional  calculation,  to  determine  the  slack  in  sched- 
ules. (5)  It  gives  a  coasting  percentage  figure  that 
can,  by  means  of  a  characteristic  curve  for  given  equip- 
ment, be  used  accurately  to  determine  the  energy  con- 
sumption per  car-mile. 


Claim  Records  in  San  Francisco 

THE   San   Francisco   Municipal   Railway  has   made 
public  the  following  figures  of  its  claim  department 
for  the  years  ended  Dec.  31,  1918  and  1919: 
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Automatic  Train  Control  Discussed 

Problem  Is  to  Increase  Rather  Than  to  Sacrifice 
Track  Capacity 

AT  A  meeting  of  the  New  York  Railroad  Club  held 
L  on  Friday,  March  19,  the  subject  of  discussipn  was 
"The  Automatic  Train-Control  Problem."  A  paper  on 
this  subject  was  presented  by  H.  S.  Balliet,  signal  engi- 
neer electric  division  New  York  Central  Railroad.  Some 
of  the  salient  points  in  the  paper  were  as  follows: 

The  earliest  record  of  an  effort  to  undertake  communi- 
cation with  moving  trains  dates  back  to  1859.  Since 
that  time  there  have  been  several  experiments  but,  as 
the  automatic  airbrake  was  not  invented  until  1872,  the 
use  of  automatic  train-control  devices  in  connection  with 
the  brake  .system  was  not  possible  until  after  that 
date.  There  are  at  the  present  time  seventeen  devices 
for  this  purpose,  comprising  five  types  of  automatic 
train  control. 

It  is  not  difficult  to  apply  devices  to  stop  a  train,  but 
if  this  only  is  done  track  is  sacrificed.  Automatic  train 
control  with  speed  control  must  maintain  existing  oper- 
ating requirements  and,  if  possible,  increase  track  capac- 
ity. Very  little  progress  has  been  made  in  meeting  the 
requirements  of  speed  control. 

The  development  of  automatic  train-control  devices 
and  their  use  to  supplement  existing  automatic  block 
signals  are  highly  desirable.  The  apparatus  must  be 
suitable  to  operate  efficiently  on  trains  at  the  highest 
permissible  speed  and  must  bring  the  train  safely  to  a 
stop  without  endangering  the  controlled  train  or  trains 
on  adjacent  tracks.  Such  automatic  control  devices 
must  be  expected  to  prevent  only  such  accidents  as  are 
due  to  the  failure  of  employees  to  observe,  understand 
and  obey  signal  indications. 

The  automatic  train-control  problem  is  to  provide  an 
appliance  which  will  furnish  protection  against  acci- 
dents when  employees  disregard  signal  indications  or 
when  signals  improperly  indicate  "proceed."  The  two 
general  clas.ses  of  control  devices  are  "contact"  and 
"non-contact."  The  former  depends  for  its  operation 
on  the  physical  contact  of  an  element  carried  on  the 
train  with  an  element  at  a  fixed  location  on  the 
roadside.  The  second  depends  for  its  operation  on 
electrical  or  magnetic  impulse  without  physical  con- 
tact between  the  roadside  and  train  elements.  There 
are  many  important  factors  entering  into  this  prob- 
lem such  as  reliability  in  operation ;  inspection,  main- 
tenance and  tests  to  insure  efficiency;  clearance;  ca- 
pacity; interchangeability  as  between  different  devices 
on  track  used  by  railroads  jointly  and  co-relation 
with  track-circuit  controlled  block  signaling  and  air- 
brake apparatus. 

The  cost  of  an  automatic  train-control  system  is  an 
undetermined  item  involving  not  only  the  original  ex- 
pense of  installation,  but  also  the  cost  of  maintenance 
and  the  effect  of  its  operation  on  the  capacity  of  existing 
facilities. 


The  special  Libraries  Association  is  taking  a  census 
of  the  special  library  collections  of  the  country. 
Information  is  wanted  of  all  special  libraries,  subjects 
covered,  name  of  owner  and  of  librarian,  and  clientele 
served.  It  should  be  sent  to  W.  F.  Jacob,  Chairman 
Library  Census  Committee,  General  tJlectric  Company, 
Schenectady,  N.  Y.,  who  will  be  glad  to  answer  any 
questions  relating  thereto. 
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Economical  Use  of  Energy  for  Car  Purposes* 

The  Author  Analyzes  the  Ways  in  Which  Energy  Is  Consumed  on  the  Car  and  Suggests 

Ways  in  Which  the  Consumption  Can  Be  Reduced 

By  D.  D.  EWING 

Professor  of  Electric  Railway  Engineering,  Purdue  University, 
I.,atayette.   Ind. 


A  CCORDING  to  the  1917  report  of  the  Bureau  of 
i-\  the  Census  electric  railways  were  then  gener- 
X  A-  ating  seven  and  a  quarter  billion  kilowatt-hours 
of  electrical  energy  and  purchasing  an  additional  five 
billion  annually.  If,  of  this  total,  80  per  cent  is  used 
for  traction  purposes  then  ten  billion  kilowatt-hours  are 
used  in  moving  our  cars  to  the  extent  of  two  and  one- 
eighth  million  car-miles.  This  is  an  average  energy 
consumption  of  4^  kw.hr.  per  car-mile  measured  at  the 
power-plant  switchboard.  At  3i  lb.  of  coal  per  kilowatt- 
hour  the  total  consumption  is  seventeen  and  one-half 
million  tons  or  about  3i  per  cent  of  the  annual  coal 
production.  If,  by  the  proper  selection  of  equipment 
and  by  the  proper  operation  of  this  after  it  is  selected, 
it  would  be  possible  to  cut  the  coal  consumption  in  half, 
the  saving  at  $3  per  ton  would  be  $26,250,000  per  year. 
Of  the  41  kw.hr.  only  about  60  per  cent  gets  to  the  cars, 
the  balance  being  "lost  in  transit."  Possibly  the  trans- 
mission losses  are  as  important  as  those  on  the  cars, 
especially  since  it  is  easier  to  control  the  former  than 
the  latter. 

On  the  car  energy  is  lost  in  the  friction  between 
trolley  wheels  and  trolley  wires,  in  the  friction  at  the 
wheel  bearing,  in  the  arcing  at  the  wheel  wire  contact, 
in  the  resistance  of  both  the  wheel  wire  and  harp  wheel 
contact,  and  greatest  of  all,  in  the  main  motor  circuits. 
Certain  losses  occur  in  the  motors  themselves,  the 
starting  resistance  grids  take  a  part,  the  gears  too  take 
their  toll,  passing  on  the  balance  in  the  form  of  me- 
chanical energy  to  the  car  itself.  Another  set  of  cir- 
cuits, namely,  those  supplying  energy  for  lamps,  heaters, 
compressors,  etc.,  also  add  to  the  energy  consumption. 
When  a  man  really  wants  to  save  money  he  keeps 
books;  he  lists  his  income  and  outgo  and  then  analyzes 
the  account.  In  the  accompanying  tables  are  some  ac- 
counts with  the  "power  bank"  for  three  types  of  cars. 
In  table  I  the  data  for  the  interurban  and  the  14-ton 
city  cars  are  for  the  most  part  from  actual  tests,  the 
segregation  of  the  energy  supplied  to  the  main  motor 
circuits,  only,  being  estimated.  The  figures  for  the 
Birney  car  were  estimated.  The  data  were  all  taken 
during  cold  weather,  and  the  lights  were  on  about  one- 
half  the  time.  Carbon  lamps  were  used  in  the  two  cars 
tested,  and  Mazda  lamps  were  figured  on  in  the  Bir- 
ney car  data.  The  schedule  speed  for  the  interurban 
was  24  m.p.h.,  and  the  stops  were  at  the  rate  of  one 
every  two  miles.  For  the  other  cars  the  figures  are  for 
six  stops  per  mile  and  a  schedule  speed  of  9  m.p.h.  It 
is  understood  that  the  energy  and  power  requirements 
of  electric  cars  depend  upon  many  different  factors, 
but  the  data  here  presented  are  sufficiently  representa- 
tive for  the  purpose  of  the  present  discussion. 

As  indicative  of  the  power  supply  to  different  parts  of 
a  car,  while  it  is  operating  at  balancing  speed  on 
straight  level  track,  the  data  in  table  II  are  presented. 

•Abstract  of  paper  read  at  annual  meeting  of  the  Central 
Elwtrlc  Railway  Association,  Louisville,  Ky.,  March  11,  1920. 


The  figures  are  for  the  safme  cars,  and  were  arrived  at 
in  the  same  manner  as  those  in  table  I.  The  figures 
apply  for  the  conditions  prevailing  when  all  circuits  are 
energized. 

Some  of  the  figures  in  table  I  look  small,  but  a  better 
appreciation  of  their  significance  arises  when  one  re- 
members that  the  work  which  a  kilowatt-hour  will  do 
is  equivalent  to  raising  a  ton  to  a  height  of  one-fourth 
mile. 

Main-Motor-Circuit  Energy  Consumption 

The  tabulated  values  show  that  the  percentages  of 
energy  used  in  the  main  motor  circuits  range  from  60 
to  95.  The  items  which  make  up  this  part  of  the  car's 
energy  consumption  are  interdependent,  a  change  in 
one  affecting  the  others.  As  a  general  proposition 
savings  may  be  effected  by  using  improved  equipment, 
by  improved  operation,  or  by  a  combination  of  both. 

As  a  rule,  economical  car  operation  involves  (1)  rapid 
acceleration,  (2)  high  braking  rate,  (3)  high  coasting 
percentages,  (4)  short  stops  and  (5)  few  stops  per 
mile.  These  factors  may  in  some  cases  be  incompatible 
with  traffic  requirements.  The  first  three  are  at  least 
partly  within  the  control  of  the  motorman.  The  dura- 
tion of  stop  is  partly  within  the  control  of  the  car  crew, 
is  partly  dependent  upon  the  design  of  the  car  and  is 
largely  dependent  upon  the  character  of  the  traffic. 
The  number  of  stops  per  mile  is  fixed  either  by  legal 
or  traffic  requirements  and  is  largely  beyond  control. 

The  energy  required  for  car  propulsion,  as  shown  by 
table  I,  ranges  from  40  to  66  per  cent  of  the  total.  On 
some  roads  the  energy  required  to  pull  the  cars  up 
hills  constitutes  an  important  element.  The  amount 
required  can  be  reduced  by  eliminating  grades  and 
reducing  weight  of  cars.  Curve  resistance  is  not  ordi- 
narily an  important  energy  consumer,  but  on  the  average 
road  a  reduction  of  50  per  cent  in  energy  consumption 
due  to  this  item  seems  possible  through  control  of  track 
curvature,  super-elevation  of  outer  rail,  shape  of  rail 
head  and  wheel  contour,  weight  of  car,  and  state  of 
maintenance  of  cars  and  track  structures. 

Rolling  friction  is  a  minimum  with  a  well-aligned 
and  firm  yet  elastic  roadway.  Railhead  and  wheel- 
tread  shapes  and  car  weights  affect  it.  The  energy 
consumption  due  to  this  item  could  probably  be  cut  in 
half  by  proper  way  construction  and  maintenance  and 
by  the  use  of  cars  of  lighter  weight.  Bearing  friction 
also  depends  on  the  weight  of  the  car,  the  kind  of  lu- 
bricant and  the  method  of  lubrication.  Anti-friction 
bearings  will  reduce  this  friction  to  a  very  low  figure. 
Air  resistance,  as  shown  in  table  II,  is  important  only 
at  the  highest  speed.  Care  in  designing  body  shape 
should  result  in  a  reduction  of  the  energy  consumption 
in  overcoming  this  resistance. 

Some  brake  loss  is  necessary  to  secure  proper  car 
control,  and  it  is  a  loss  partly  within  the  control  of  the 
car  crew.     On  many  roads  it  is  excessive  even  where 


642 


Electric    Railway    Journal 


Vol.  55.  .Vo.  13 


TABLK   I— SEGREGATION  OF  ENEKGY  CONSUMPTION   IN 
DIFFERENT    ITEMS    OF    CAR    OPERATION 


(a)  Interurban  Cw.    Weight  40  torn. 

Item 

Car  propulsion 

Motor  loMM 

Grid  loam 

Gtmrlnwa 


Kilowatt-Hour 
per  car  mile 
I.S65 
0.396 
0  259 
0.070 


Percentacee 
66.2 
M.I 

9.2 

2.5 


Total,  main  motor  circuit 

He»<lli.ht  

Car  liiihu  

Air  comprrcMor         . 
Control  circuit 

Total,  auxiliary  circuits 
Trolley  wheel  loaaee 

Grand  total 

m  Sincle  Truck  City  Car.    Weifht  14  Tone. 

Item 

Car  propulaion 

Motor  loeaea 

CridkMMs 

Gear  loeaee 


0.070 
0.079 
0.031 
0.030 


2.590 


0  210 
0  017 


2  tl7 


2.5 
2.S 
I.I 
10 


Kilowatt-Hour 
per  car-mile 
1.402 
0.262 
0.438 
O.0S7 


92  0 


7.4 
0.6 


100.0 


Percentaces 
48.5 

9  0 
15  0 

3  0 


TABLE  II— ANALYSIS  OF  POW  EH  CONSIMPTION  IN  SEVERAL  TYPE.S 
OF  CARS     ■ 

(a)  Interurban  Car.    Weicht  40  Tons. 
Item 


RoUiog  and  bearing  friction 

Air  reaiatanee 

Motor  loeaea 

Gear  loeaea ..,..,.... 

Total,  main  motor  eireuit •,..... 

Headlight 

CarUghta 

Ail  compreaaor. , , . . 

Control  circuit ..,.*.,... 


KilowatU 

37  6 

60  0 

30  5 

3  9 


2  6 
10 
4.5 
0.3 


Total,  main  motor  eireuit. . 
Heaters 

Lights 


0  666 
0.033 


2.190 


1.3 
12 


Total,  auxiliary  eireuit. 
Trolley  wheel  1 


Grand  total ;,... 

(r)  Birney  Car.    Weight  7)  tons. 

Item 
Car  propulsiuij 
Motor  lo 
Gridlo 
Gearlo 


0.699 
0.010 

2.933 

Kilowatt-Hour 
per  car-mile 
0.80 
0.15 
0.25 
0.05 


75.5 


24  2 
0  3 


100.0 


Percentages 
40.6 

7.6 
12.7 

2.5 


Total,  maio  motor  eireuit. , 

Heatets , 

Ughta , 

Air  oompressor 


0.666 
0.015 
0.030 


Total,  auxiliary  oirouits. 
Trolley  wheel  lo 


.25 


0.711 
0.010 


33  8 
0  7 
1.5 


GfBod  Total 1.971 


63  5 


35  0 
0.5 


100.0 


Total,  auxiliary  oircuits. . 
Trolley  wheel  1 


Grand  total. 


(»)  Single  Truck  City  Car.    Weight  14  Tons. 

lUm 

Rolling  and  bearing  friction 

Air  resistance 

Motoric 
Gear  lo 


132  0 


8.4 
0.7 


141.1 


Kilowatts 

7  8 

3  4 

4  8 

15 


Percentage* 

26  7 

42  5 

21.7 

2  7 


1.9 
0.7 
3.2 
0.2 


93  5 


6  0 
0.5 


100.0 


Percentages 

32   I 

14.0 

19.7 

1.0 


Total,  main  motor  circuits. 

Heaters 

Lights 


6  0 
0   6 


Total,  auxiliary  circuits . 
Trolley  wheel  losses 


17  5 


6   6 
0.16 


24  8 
2.5 


Grand  Total .   .  

(c)  Birney  Car.    Weight  71  Tons. 
Item 

Kollinf  and  bearing  friction .  . 

Air  resistance 

Motor  lo 
Gearlo 


24.26 


Kilowatts 


72  0 


27  3 
0  7 


100  0 


Total,  main  motor  eifenH. , 

Heaters 

Headlight 

.\ir  compressor 


4.2 
2  7 
4.6 
1.0 


6.0 
0  3 
3  0 


Percentages 

19.2 

12  3 

21.0 

4.5 


Totnl,  auxiliary  circuits. 
Trolley  wheel  la 


Grand  Total. 


12.5 


9  3 
0   121 


21.92 


27.4 

1.4 

13.7 


57.0 


42.5 
0.5 


100.0 


the  brakeshoes  are  properly  adjusted  and  maintained. 
Stopping  a  40-ton  car  from  a  speed  of  50  m.p.h.  at  the 
rate  of  2  m.p.h.p.s.  by  means  of  the  brakes  requires 
an  energy  consumption  by  the  brakes  of  about  2.2  kw.- 
hr.  This  loss  is  decreased  by  increasing  the  amount  of 
coasting,  while  regenerative  braking  offers  some  pos- 
sibilities but  as  yet  has  not  been  worked  out  in  a  form 
practicable  for  street  cars. 

Motor  loMes  are  dependent  upon  the  design  of  the 
motor,  the  size  of  the  motor  (and  therefore  indirectly 
upon  the  weight  of  the  car),  the  motor  speed,  the  gear 
ratio,  and  the  operating  methods  and  conditions.  As  a 
general  rule  the.se  losses  are  reduced  by  reducing  the 
car  weights,  increasing  the  coasting  and  using  slow- 
speed  motors  geared  to  minimum  reduction.  The  motor 
loMes  for  the  Birney  car  as  given  in  table  I  could  be 
decreased  not  to  exceed  10  per  cent.  A  greater  reduc- 
tion is  possible  for  the  other  cars.  These  reductions  are 
predicated  on  a  decrease  in  car  weight  and  the  proper 
application  of  the  motor  and  control  equipment.  In 
tome  cases  the  reduction  might  amount  to  not  less  than 
30  per  cent. 

Grid  loss  is  always  an  important  loss  in  city  service. 
It  i.s  affected  by  op«r»ting  methods  and  conditions  and 
motor  and  control  design.  On  the  average  road  this 
loH  could  be  very  likely  reduced  60  per  cent  by  proper 
operation  and  the  use  of  properly  applied  motors  and 
control  systems. 

Gear  los.*  in  never  a  very  large  item  if  the  gears  are 
well  maintained.  Except  as  it  is  affected  by  reduction 
of  car  weight,  there  in  p<jH8ibility  of  but  little  reduction 
in  the  energy  consumption  of  this  item,  at  least  not 
until  the  time  comes  when  herringbone  gears  running 
in  oil  can  be  used. 


The  data  in  table  I  indicate  that  from  5  to  40  per 
cent  of  the  energj'  consumption  of  a  car  may  occur  in 
what  might  be  called  the  "frills  of  the  car."  In  light- 
weight cars  it  is  especially  important  that  the  consump- 
tion in  these  circuits  be  kept  low.  A  few  suggestions 
along  this  line  are  given  below. 

Heater  loss  depends  on  the  climate,  type  of  car  and 
method  of  heater  control,  as  well  as  upon  the  number 
of  passengers  in  the  car.  Between  four  and  five  watt- 
hours  per  cubic  foot  of  car  volume  will  be  required 
in  a  lightly  loaded  car.  As  ten  persons  radiate  about 
as  much  heat  as  a  1-kw.  heater,  the  amount  necessary 
on  a  loaded  car  is  less.  Thermostatic  control  of  the 
heater  would  .seem  to  be  the  best  reducing  agency  here, 
savings  ranging  from  15  to  40  per  cent  of  the 
energ>'  required  for  heating  having  been  reported.  A 
possibility  that  offers  much  promise  is  the  utilization 
of  the  heat  dis.sipated  in  the  grids.  For  average  winter 
conditions  this  grid  loss  on  the  heavier  city  cars  now 
in  service  is  but  slightly  less  than  the  heater  require- 
ments. 

The  use  of  Mazda  lamps  for  the  interior  lighting 
and  the  headlight  reduces  considerably  tiie  energy  re- 
(iuired  for  this  purpose,  as  compared  with  the  use  of 
carbon  lamps  and  arc  headlights. 

The  air  compressor  runs  intermittently,  and  its 
energy  requirements  depend  on  operating  conditions 
and  methods  and  upon  the  mechanical  condition  of  the 
compressor  and  pressure  piping  system.  A  slight  leak 
in  the  piping  may  easily  double  the  Miergy  consumption 
of  the  compressor,  as  may  also  careless  handling  of  the 
brakes  and  other  air-using  devices. 

Can  equipped  with  remote  control  require  a  certain 
amocnt  of  energy   for  the  operation   of  the  switch 
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groups.  In  some  of  the  modern  electro-pneumatic  con- 
trol systems  the  energy  required  directly  for  control 
operation  is  only  about  20  per  cent  of  that  in  some 
of  the  earlier  systems.  The  demand  on  the  air  compres- 
sors, however,  is  increased.  A  decrease  in  the  time 
that  power  is  used  for  propulsion  purposes  decreases 
this  loss  in  direct  proportion.  The  loss  at  its  worst, 
however,  is  a  small  one. 

Trolley  fed  signals  also  require  a  small  amount  of 
energy,  but  there  is  little  reduction  in  consumption 
possible  with  well  designed  circuits. 

Current-Collecting  Devices 

The  amount  of  energy  lost  at  the  trolley  wheel  is 
small  and  is  of  interest  chiefly  because  it  is,  to  a  certain 
extent,  a  measure  of  the  life  of  the  wheel  and  wire. 
Recent  tests  show  that  for  a  city  car  collecting  50  amp. 
at  20  m.p.h.  with  20  lb.  trolley  tension,  the  mechanical 
loss  due  to  the  wheel  wire  and  rotation  section  is  about 
30  watts;  the  electrical  loss  at  the  wheel-wire  contact, 
110  watts,  and  the  electrical  loss  at  the  bushing  contact, 
20  watts.  The  aggregate  is  160  watts.  For  an  inter- 
urban  car  collecting  200  amp.  at  50  m.p.h.  with  30  lb. 
trolley  ten.sion,  the  losses  are  about  as  follows:  mechani- 
cal, 110  watts;  electrical,  at  wheel  wire  contact,  400 
watts ;  electrical,  at  bushing,  180  watts ;  total,  690  watts. 

Briefly  summarized,  the  greatest  possibilities  in  the 
way  of  energy  saving  lie  in  the  use  of  lighter  cars, 
of  proper  operating  methods  and  of  equipment  properly 
applied  to  the  service  which  it  is  to  perform.  If  these 
possibilities  were  used  to  their  fullest  extent  on  all 
the  railways  of  the  country,  I  firmly  believe  that  while 
we  might  not  be  able  to  save  the  50  per  cent  of  the 
coal  mentioned  in  the  introduction  to  this  paper,  we 
s,hould  be  able  to  save  at  least  50  per  cent  of  the  50  per 
cent  now  charged  against  the  cars.  We  should  not 
attempt  to  save  electrical  energy  at  the  expense  of 
something  else  more  costly,  as  such  saving  is  likely 
to  prove  to  be  "saving  at  the  spigot,  while  wasting  at 
the  bung."  A  saving  to  be  justified  must  be  one  con- 
sidered from  the  standpoint  of  the  business  as  a  whole. 
It  never  pays  to  spend  $10  in  one  department  to  save 
10  cents  in  another. 


Track  Swings  Simplified 

By  Use  of  Simple  Formula,  Track  Swings  Can  Be 
Properly  Constructed  by  Any  Foreman 

By  W.  T.  Rossell 

SiipeiliUendent    Track    and    Buildlngrs.    South    Covington    & 
Cincinnati  .Street  Railway,  Covin^on,  Ky. 

IT  IS  often  necessary,  for  the  sake  of  car  clearance 
or  in  order  to  meet  old  work,  to  swing  track  to  a 
parallel  line.  The  offset  may  vary  from  a  fraction  of 
an  inch  to  one  or  more  feet  and  the  length  of  this 
reverse  curve  is  often  left  to  the  judgment  of  the 
assistant  engineer  or  even  the  foreman.  This  means 
that  at  one  point  the  length  of  the  swing  may  be  20  ft. 
and  at  another  30  ft.  for  the  same  offset  distance. 
Often  paving  must  be  removed  and  replaced.  The  swing 
should  be  of  ample  length  to  secure  easy  curves  and 
yet  should  not  be  one  foot  too  long.  There  is  no  reason 
why  the  swing  should  not  be  standardized.  The  com- 
plete form  is  a  curve,  a  short  tangent  and  a  curve  as 
shown   in  an  accompanying   illustration. 

In  order  to  determine  all  of  the  functions  of  this 


swing  with  certain  conditions  fixed  or  values  known, 
referring  to  the  illustration: 
Let  a  =  Offset,  center  line 

R  =  Radius  of  curves 

T  ^=  Tangent  between  curves 

D  =  Over-all  length  of  swing. 
Connect  the  centers  of  the  curves  00' 
Draw  OP  perpendicular  to  and  O'P  parallel  to  the  center 
line  of  the  track. 

Then  the  solution   is  evident  from  the  right  triangle 
OPO' 


D' 

-K--7r- 

(2i?  - 

-  a)' 

D' 

=  4i?"  +  r  +  m'  - 

-  4aiJ 

—  a= 

D'- 

=  r  +  4a/?  —  a' 

D-- 

=  V  r  +  4ai2  —  a' 

Standard 

values  may  be  selected  for  T  and  R  and  the 

equation  solved  for  D.     If  desired 

T  is 

made  zero 

and 

vanishes. 

0 

C^ D  -^P 

.V.SSUME  VALUES  FOR  T,  R   AND  A,   AND  SOLVE  FOR  D 

Below  is  shown  a  table  with  T  equal  to  25  ft.,  R 
equal  to  500,  1,000,  1,500  and  2,000  ft.  respectively 
and  a  varying  from  1  in.  to  3  ft.  Intermediate  values 
are  interpolated. 


D  =  \/T 

—  ^aR  —  a' 

R 

500  feet 

1,000  feet 

1,500  fe«t 

2.000  feet 

a  (inches) 

D  (feet) 

D  (feet) 

D  (feet) 

D  (feet) 

1 

28.1 

30.9 

33.6 

35.9 

2 

30.9 

35.9 

40.3 

44.3 

3 

33.6 

40.3 

46.1 

51.2 

4 

35.9 

44.3 

51.2 

57.4 

5 

38.2 

47.9 

55.9 

62  9 

6 

40.3 

51.2 

60.2 

68.0 

7 

42.3 

54.4 

64.2 

72  8 

8 

44.3 

57.4 

68.0 

77.2 

9 

46.1 

60  2 

71    6 

81.4 

10 

47.9 

62  9 

75.0 

85.4 

II 

49.6 

65   5 

78  3 

89.2 

12 

51.2 

68  0 

81.4 

92.9 

15 

55.9 

75.0 

90.1 

103.0 

18 

60.2 

81.4 

98.1 

112  4 

21 

64.2 

87.3 

105.4 

120.9 

24 

68  0 

92  9 

112  4 

128  9 

30 

75  0 

103.0 

125  0 

143.6 

36 

81    4 

112  4 

136  5 

156.9 

It  is  difficult  to  make  many  foremen  place  the  tangent 
between  the  two  curves.  However,  when  once  they  see 
it  properly  laid  out  they  are  so  well  pleased  with  the 
appearance  that  they  take  pride  in  always  doing  it  right. 


A  newspaper  dispatch  from  Chamonix,  Switzerland, 
states  that  French  and  Italian  engineers  are  making 
preliminary  studies  for  a  tunnel  under  Mont  Blanc, 
which  will  give  a  direct  connection  between  France 
and  Italy. 
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How  Meters  Induce  Car-Energy  Savings* 

In  Discussing  the  Paper  by  D.  D.  Ewing,  the  Author  Elaborates  That  Phase  of  the 

Subject  Which  Relates  to  the  Province 
of  the  Motor  man 

By  L.  E.  GOULD 

President    Ek^onomy    Electric    Devlcea    Company.    Chicago 


PROFESSOR  Ewing  has  presented  an  able  analysis 
of  the  car-energy  consumption  factors  and  has 
shown  the  proportionate  subdivisions  of  each  unit 
of  energy  used,  not  only  in  useful  work  but  in  the  vari- 
ous losses  between  the  trolley  wheel  and  the  rail.  A  simi- 
lar analysis  should  be  found  to  be  most  helpful  when 
studying  how  car  propulsion  energy  can  be  conserved. 
Such  a  study  should  have  for  its  objective  the  determina- 
tion of  those  losses  which  can,  through  better  engineer- 
ing practice  and  better  operating  practice,  be  made  to 
net  the  largest  consistent  .savings  with  the  least  outlay 
and  least  hazard.  That,  perhaps,  is  a  rough  definition  of 
our  subject,  "economy." 

Professor  Swing's  paper  points  out  that,  generally 
speaking,  energy  savings  may  be  effected  by  use  of  im- 
proved equipment,  by  improved  operation  or  by  a  combi- 
nation of  the  two.  My  discussion  will  relate  largely  to 
what  I  think  Professor  Ewing  means  by  the  words 
"improved  operation."  For  example,  consider  that  road 
which  has  paid  much  attention  to  effecting  economies 
in  power  generation,  distribution  and  the  return  circuit. 
Likewise  it  has  highly  efficient  motive-power  equipment 
on  cars  of  consistent  weight  operated  on  carefully 
planned  schedules.  A  road  so  equipped  still  affords  full 
opportunity  for  conservation  of  car  energj- 

Substantial  savings  can  be  made  through  better 
handling  of  the  controller  and  brakes;  that  is,  through 
training  the  men  to  have  in  mind  conservation  of  energy 
in  addition  to  safety  and  service.  And  the  road  with 
the  most  highly  trained  men  can  still  show  a  very 
worth-while  economy  in  energy  consumption  if  it  will 
give  its  motormen  an  energy-checking  device  for  use 
as  a  tool  to  help  them  to  keep  check  on  their  individual 
improvement. 

It  is  true  that  motormen  are  taught  to  handle  their 
trains  most  efficiently,  and  on  many  roads  this  part  of 
their  service  is  regularly  supervised.  Yet  we  have 
learned  by  tests  on  many  properties  and  by  actual  instal- 
lations on  nearly  fifty  roads  in  the  United  States  that 
the  use  of  an  energy-metering  device  will  so  improve 
the  saving  accomplished  that  sufficient  net  savings  are 
available  to  wipe  off  the  cost  of  the  installation  of  the 
device  early  in  the  first  year  of  its  use. 

The  average  well-meaning  motorman  who  runs  on 
schedule,  but  who  wastes  energy,  does  this  simply  be- 
cause he  does  not  understand  how  to  utilize  car  energy 
•fflciently;  or,  perhaps  more  specifically,  because  there 
ia  DO  stimulus  for  him  to  keep  "on  his  toes"  all  the 
time  So  far  a."  power  saving  goes  he  has  no  incentive 
for  operating  economically.  But  give  this  man  a  power- 
saving  device  which  will  show  him  how  much  energy 
his  car  uses  for  his  run.  for  a  trip,  for  a  part  of  a  trip. 
or  even  for  as  small  an  amount  as  the  energy  consumed 
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in  climbing  a  long  grade,  and  the  motorman's  interest 
immediately  is  stimulated  to  more  efficient  operation. 
Then  follow  substantial  energy  savings  and  many  other 
worth-while  economies. 

With  a  watt-hour  meter  on  his  car  the  motorman  can 
actually  determine  for  himself  some  of  the  important 
factors  set  forth  in  Professor  Ewing's  paper.  He  can 
see  just  how  much  saving  he  makes  by  proper  accelera- 
tion. He  can  see  that  coasting  normally  will  save 
energy,  and  that  fanning  the  air  brakes  wastes  energy. 
With  a  meter  on  his  car  the  motorman  can  see  the 
power-consuming  effect  of  unnecessary  stops  and  slow- 
downs when  climbing  grades,  and  he  can  note  from 
watching  his  meter  the  relative  amount  of  energy  that  i 
is  being  taken  when  operating  on  series,  on  the  re- 
sistance notches  and  at  free  running  or  balancing 
speed.  In  other  words,  the  kilowatt-hour  meter  on  the 
car  gives  the  motorman,  and  oftentimes  the  manage- 
ment, a  new  view  of  car  operation  and  therefore  in-  ' 
creases  interest  in  the  work. 

The  motorman  has  faith  in  his  meter  because,  through 
its  open  face  and  its  easily  read  and  understandable  dials, 
he  can  prove  to  himself  which  method  of  operation  gives 
him  a  low  record  and  which  a  high  record  in  energy 
consumption.  This  is  the  psychology  underlying  the 
success  which  the  Economy  meter  has  had  in  obtain- 
ing sustained  records  of  low  energy  consumption. 

Briefly,  the  Economy  meter  is  a  simple,  rugged, 
energy-measuring  device,  designed  particularly  for  use 
on  electric  railway  passenger  and  freight  cars  and  loco- 
motives. It  shows  the  motorman  and  the  management 
in  clear  figures  the  actual  car  energj'  consumption.  It 
is  usually  connected  to  measure  only  the  energy  con- 
sumed in  the  car  motor  circuit.  It  checks  the  perform- 
ance of  motormen  and,  in  addition,  is  a  constant  in- 
spector of  the  condition  of  the  equipment.  It  gives  all 
the  power-saving  results  obtainable  with  other  ckecking 
devices  and  in  addition  affords  engineering  data  of 
high  value. 

The  watt-hour  meter  functions  while  energy  is  being 
used,  and  its  rate  of  functioning  is  in  proportion  to 
the  product  of  the  amperes  and  volta  in  the  circuit  at 
any  instant.  It  registers  the  actual  energy  consumption, 
no  matter  what  operating  conditions  may  be  encoun- 
tered. It  is  the  only  rating  device  which  actually  and 
directly  compares  men  on  the  basis  of  their  relative 
energy  consumption.  A  motorman  may  ascertain  at 
any  time  what  progress  he  is  making  just  as  easily  as 
he  can  read  the  mileage  recorder  on  an  automobile. 

The  meter  checks  the  motorman  directly  in  terms  of 
the  unit  he  is  asked  to  .save;  namely,  the  kilowatt-hour. 
If  an  instructor  tells  an  inefficient  motorman  to  operate 
this  way  or  that  way  in  order  to  reduce  his  power  con- 
sumption, the  motorman  is  inspired  with  more  confi- 
dence when  he  actually  tries  his  own  way  and  then  the 
instructor's  way  and.  by  means  of  the  immediate  infor- 
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mation  which  the  meter  gives,  finds  out  that  the  in- 
structor's way  actually  does  require  less  energy. 

The  so-called  "power-saving  devices"  are  all  monitors 
to  show  the  management  whether  the  motormen  have 
operated  their  cars  efficiently.  These  devices  stimulate 
correct  operation  and  thus  lower  energy  consumption, 
but  only  to  the  extent  that  motormen  believe  they  are 
being  rated,  and  compared  fairly.  Sustained  energy 
saving  will  be  highest  with  that  device  which,  under  all 
conditions  of  operation,  most  fairly  rates  the  relative 
operating  efficiencies  of  motormen. 

What  Can  Be  Accomplished  by  Metering  the 
Car  Energy 

The  Economy  meter  measures  a  man  directly  in 
power  units.  A  motorman  is  asked  to  save  energy  and, 
when  rated  by  a  watt-hour  meter,  he  knows  absolutely — 
trip  by  trip — whether  or  not  his  efforts  result  in  actual 
reductions  in  energy  consumption.  With  no  other  de- 
vices does  the  motorman  know  directly  whether  power 
has  been  saved  or  wasted.  Metering  the  energy  prop- 
erly credits  a  man  for  taking  advantage  of  every  oppor- 
tunity to  save  power. 

One  of  the  simple  ways  to  stimulate  energy-saving 
efforts  is  to  post  the  number  of  kilowatt-hours  re- 
quired by  the  average  man  for  a  round  trip  on  a  given 
line.  This  is  a  bogie  for  all  men  to  work  against  and 
the  meter  will  plainly  show  any  man  how  much  energy 
his  car  has  actually  consumed  as  compared  with  the 
average  trip  of  the  average  man. 

In  considering,  for  power-saving  purposes,  the  use 
oi  the  watt-hour  meter  as  compared  with  devices  which 
measure  a  time  element  and  not  energy  consumption, 
there  are  several  important  factors  that  should  be 
noted  carefully. 

First,  the  meter  neither  introduces  a  hazard  into 
<ar  operation  nor  puts  any  premium  on  any  practice 
which  is  contrary  to  safety  first. 

Second,  the  kilowatt-hour  is  the  only  unit  which  gives 
a  motorman  full  credit  for  all  that  he  may  do  to  reduce 
energy  consumption  while  keeping  his  car  on  schedule. 

Third,  the  meter  gives  a  motorman  credit  for  consist- 
ently fast,  smooth  feeding,  but  does  not  put  a  premium 
on   so-called   "cannon   ball"  acceleration. 

In  1915  J.  F.  Layng  of  the  General  Electric  Company 
pre.sented  energy  consumption  curves  which  showed 
the  influence  of  various  factors,  such  as  number  and 
length  of  stops  and  rates  of  feeding  and  braking  on 
the  watt-hours  per  ton-mile  for  typical  cars  in  typical 
service.  The  energy  curves  for  acceleration  and  re- 
tardation have  about  the  same  shape.  They  show  that 
faster  feeding  and  faster  braking,  up  to  a  certain  good 
rate,  will  bring  about  a  substantial  reduction  in  energy 
consumption,  but  feeding  or  braking  beyond  this  rate 
does  not  proportionately  reduce  the  energy  consump- 
tion. It  does,  however,  shorten  the  power-on  time  and 
consequently  increase  the  possible  coa.sting  time.  But 
the.se  quantities  have  not  the  same  value  in  equivalent 
energy  reduction  as  they  have  in  the  parts  of  the  curve 
represented  by  slower  feeding  and  bi-aking. 

When  watt-hour  meters  are  used  to  measure  power 
savings  on  the  cars,  the  motormen  get  credit  for  paus- 
ing on  the  full  .series  notch  if  the  condition  of  operation 
is  such  that  a  pause  will  save  energy.  Measuring  only 
the  time  of  power  on,  brakes  on,  or  coasting,  puts  a 
heavy  penalty  on  pausing  on  the  full-series  notch. 

The  meter  gives  due  credit  for  running  on  full  .series 


in  congested  districts  or,  with  an  interurban  car,  over 
slow-speed  track,  such  as  through  small  towns.  F.  E. 
Wynne,  Westinghouse  Electric  &  Manufacturing  Com- 
pany, has  shown  speed-time  and  current  curves  for  a 
quarter-mile  run  with  an  interurban  car  with  the  con- 
troller on  series,  as  compared  with  full  multiple  opera- 
tion and  more  coasting.  Both  running  times  were  the 
same.  Mr.  Wynne's  study  showed  that  series  running 
under  slow-speed  requirements  meant  a  saving  in  the 
case  cited  of  18.25  per  cent  in  energy  consumption. 

Any  motorman  who  has  operated  a  car  equipped  with 
an  Economy  meter  will  tell  you  that  on  slow-order 
track  he  can  keep  his  car  on  time  and  save  considerable 
energy  by  running  on  full  series  rather  than  on  multiple 
and  coasting.  In  a  test  recently  conducted  on  a  fifty- 
car  line  in  Chicago  one  motorman  who  had  made  an 
extremely  low  power  record  for  the  day,  when  asked 
how  he  operated  in  order  to  get  such  a  good  record, 
replied,  "By  feeding  up  my  controller  quickly,  by  coast- 
ing a  lot  in  the  outlying  sections,  and  by  considerable 
series  running  downtown  where   it's   crowded." 

A  large  number  of  roads  in  the  British  Isles — even 
more  than  75  per  cent — have  their  cars  equipped  with 
meters  and  therefore  the  power-saving  instructions, 
based  on  many  years  of  experience,  are  of  particular 
interest.  Note  this  rule  of  the  Aberdeen  Corporation 
Tramways : 

Get  off  the  resistance  notches,  as  quickly  as  possible  without 
rusliing  the  notclies,  onto  fuU  series  or  parallel.  Never  run  on 
parallel  unless  you  can  take  fuH  advantage  of  the  last  notch. 
It  is  simply  vpasting  power  to  throw  off  on  the  first  or  second 
parallel  notches.  The  resistances  have  used  up  the  most  of  it ; 
the  motors  have  only  gotten  a  fraction  of  the  power  consumed. 
Tlie  same  work  could  have  been  done  with  series  at  half 
the  cost. 

Meters  give  motormen  full  credit  for  operating  on 
full  series  and  on  full  multiple  position.  They  penal- 
ize them  for  running  on  resistance  notches. 

No  interurban  road  can  boast  of  never  having  low 
voltage,  and  necessarily  this  condition  should  be  taken 
into  consideration  in  the  choice  of  a  power-saving  device. 
Low  voltage  will  materially  increase  the  power-on  time 
if  a  car  or  train  is  to  be  kept  on  schedule.  And  the  length- 
ened power-on  time  directly  lowers  a  man's  rating, 
through  no  fault  of  his  own,  if  he  is  rated  by  a  power- 
saving  time  device.  A  watt-hour  meter  measures  the 
actual  energy  consumption  at  the  lower  voltage,  and  this 
is  not  materially  greater  than  at  normal  voltage — what 
increase  there  is  being  due  to  the  slightly  decreased 
efficiency  at  which  the  motor  operates  on  low  voltage. 
Therefore,  when  line  voltage  is  low  the  watt-hour  meter 
assures  a  motorman  a  fairer  standing  when  compared 
with  other  men  who  did  not  operate  under  low  voltage 
conditions. 

By-Product  Savings  of  the  Meter 

Referring  to  Professor  Ewing's  mention  of  equip- 
ment savings,  there  are,  in  addition  to  a  direct  reduction 
in  energy  consumption,  numerous  other  economies  which 
follow  the  installation  of  watt-hour  meters  on  cars  and 
locomotives.  For  example,  if  rehabilitation  is  in  order, 
the  sum  of  the  meter  readings  averaged  for  any  com- 
parative period  will  a.ssist  in  the  determination  of  the 
most  efficient  types  of  equipment.  For  instance,  one 
large  user  of  Economy  meters  was  able,  through  a 
change  in  wheel  size,  to  reduce  the  average  consumption 
of  a  substantial  number  of  cars  from  123  to  105  watt- 
hours  per  ton-mile.  Without  meters  this  possible  econ- 
omy could  not  easily  have  been  discovered. 

Meter  readings  will  show  the    relative  power  cost  for 


646 


Electric    Railway    Journal 


Vol.  55,  No.  13 


giving:  service  with  different  combinations  of  train  make- 
up. The  Chicago,  North  Shore  &  Milwaukee  Railroad 
has  everj-  motor  car  equipped  with  a  meter.  This  road 
operates  every  variety  of  train,  from  safety  cars  to 
heavy  five-car,  high-speed  trains,  each  car  equipped 
with  four  160-hp.  motors.  The  meter  records  readily 
show  the  actual  power  cost  of  operating  each  type  of 
train — a  substantial  advantage  when  rearranging  sched- 
ules and  service. 

All  power-saving  devices  bring  about  a  reduction  in 
brakeshoe  and  wheel  wear;  and  because  less  energy  is 
used  there  is  also  a  substantial  reduction  in  the  roast- 
ing of  coils  and  grids. 

With  watt-hour  meters  on  cars  both  the  transporta- 
tion and  the  mechanical  departments  can  at  once  realize 
the  high  cost  of  binding  brakes,  tight  side  and  center 
bearings,  nosing  trucks  and  similar  defects  which  come 
about  from  natural  causes  and  which  should  have  prompt 
repair.  Often,  however,  for  various  reasons,  such  re- 
pairs are  deferred.  But  when  their  cost  is  directly 
shown  by  the  high  energy  consumption  which  they 
bring  about,  there  is  a  natural  tendency  to  make  re- 
pairs, and  it  is  easy  to  justify  expenditures  with  which 
to  do  80  promptly.  In  other  words,  the  use  of  the  car- 
energy  meters  .serves  as  a  strong  influence  to  keep 
defective  cars  off  the  line,  and  this  in  itself  will  result 
in  a  substantial  power  saving. 

Economy  on  the  car  itself  and  long  life  to  the  elec- 
trical equipment,  as  well  as  good  service,  demand  a 
good  average  line  voltage.  Therefore,  the  amount  of 
loss  between  the  substation  direct-current  feeder  switch 
and  the  car  motors  is  a  most  interesting  subject  for 
study.  On  several  tests  conducted  during  the  past  two 
years  we  have  been  able  to  obtain  accurate  readings  of 
the  direct-current  send-out  and  compare  these  with  the 
sum  of  the  Economy  meter  readings  on  the  cars.  The 
difference  between  the  two  values  shows  the  line  loss, 
the  rail  return  loss  and  the  miscellaneous  consumption 
of  energy  along  the  right  of  way  and  on  the  car.  We 
have  obtained  figures  on  this  direct-current  loss  plus 
mi.scellaneous  u.se,  varying  from  9  per  cent  on  a  trunk- 
line  city  route  to  .30  per  cent  on  typical  interurban  lines 
in  Indiana.  With  such  figures  available  the  engineers 
of  a  property  can  easily  and  accurately  look  for  the 
weakest  points  in  their  distribution  systems  and  thus 
remedy  them  and  conserve  substantial  losses  of  energ>'. 

Another  desirable  benefit  which  follows  from  the 
installation  of  energy-saving  devices  is  that  the  distri- 
bution system  is  relieved  of  part  of  its  load  and  thereby 
the  average  car  operates  at  higher  average  voltage  and 
can  more  easily  maintain  its  schedule. 

Another  by-product  of  the  Economy  meter  installation 
which  is  not  strictly  power  saving  on  the  car  but  is 
closely  allied  to  it  and  results  in  money  savings  of  such 
amount  as  to  warrant  the  installation  for  this  purpose 
alone  is  that  of  utilizing  the  meter  to  tell  when  the 
car  should  be  inspected.  One  road  equipped  with  1,.300 
meters  has  l>een  on  the  kilowatt-hour  car  inspection 
b«sis  since  November,  1918,  and  reports  .<tavings  which 
would  more  than  wipe  off  the  cost  of  the  meters  the 
first  year.  Thii*  property  is  the  Eastern  Massachusetts 
Street  Railway,  known  as  the  "Bay  State  System."  We 
■r«  also  manufarturing,  or  have  on  order,  meters  with 
the  speeial  car  inspection  dials  for  the  Union  Traction 
Company  of  Indiana,  the  Atlantic  City  &  Shore  Railroad, 
the  Seattle  Municipal  Railway,  the  Philadelphia  Rapid 
Transit  C>)mpany  and  others. 

The  use  of  the  meter  to  determine  when  vn  should 


be  inspected  is  based  on  the  fact  that  kilowatt-hour 
consumption  between  car  inspections  is  the  safest,  most 
efflcient  and  most  readily  available  measure  of  the  work 
done  by  the  e.ssential  parts  that  wear  and  need  in- 
specting. The  kilowatt-hour  is  a  measure  of  the  work 
done.  Mileage  run,  or  the  total  power-on  time,  the  j 
elapsed  coasting  time,  or  the  braking  time,  are  none  I 
of  them  so  accurate  a  measure  of  the  work  done  as  is 
the  kilowatt-hour,  and  with  an  Economy  meter  on  the 
car  the  total  kilowatt-hours  are  easily  available  for  de- 
termining that  a  car  has  done  sufficient  work  to  need 
inspection. 

By  providing  a  simple  means  for  accurately  and  auto- 
matically showing  when  inspection  is  needed,  the  in- 
spection-dial meter  also  shows  at  a  glance  how  much 
work  a  car  can  do  before  inspection  is  needed.  Or,  in 
the  case  of  a  road  failure,  how  much  work  has  been  done 
previous  150.  And  yet  the  factor  of  safety  has  not  been 
as  to  whether  an  inspection  has  been  missed.  All  this 
is  had  without  any  clerical  labor.  The  result  is  that 
more  thorough  inspection  is  maintained  for  the  same 
labor  cost;  or  the  previous  standard  of  inspection  is 
maintained  for  reduced  labor  cost.  For  example,  on 
the  Bay  State  System,  from  one  carhouse  there  are 
operated  twenty-one  cars,  five  in  regular  service  and 
the  others  during  rush  hours.  Under  the  previous 
method  of  inspection  each  car  was  inspected  every 
four  days — a  total  of  150  inspections  per  month.  Under 
the  kilowatt-hour  basis  of  inspection  the  average  in- 
spection period  is  a  little  over  twenty  days,  or  a  total 
of  thirty-two  inspections  per  month  compared  with  the 
previous  150.  And  yet  the  factor  of  safety  has  not  been 
changed  for  those  cars  which  did  the  most  8er\'ice. 
The  average  time  netessary  to  make  an  inspection  is 
about  two  hours  and  the  resulting  saving  of  236  hours 
thus  represents  a  saving  in  inspection  time  of  about 
ten  hours  per  car  per  month,  which  may  either  be  ab- 
sorl)ed  in  more  thorough  inspection  or  in  a  reduction 
of  the  inspection  force. 

The  .savings  which  will  accrue  to  a  large  city  property 
from  inspection  of  equipment  on  the  kilowatt-hour  basis 
of  work  done  are  great.  One  metropolitan  .system  which 
has  studied  this  method  for  nearly  a  year  estimates 
that  car  inspection  by  this  method  will  bring  about  a 
reduction  of  more  than  |75,000  a  year  in  the  inspection 
cost. 


A  Way  to  Get  Rid  of  Hijfh  Ice  Centers 

IN  ORDER  to  attack  the  high  ice  centers  which  some- 
times form  between  rails  in  snowy  winter  weather,  the 
Pittsburgh  Railway  Company  constructe<l  an  ice  cutting 
machine.  Thi.s  mHchine  is  simple  in  nature,  as  it  con- 
sists merely  of  applying  .some  specially  cut  old  gears  to 
the  axles  of  wheels  on  a  flat  car 

Some  well  worn  24-in.  gears  were  selected,  and  two 
out  of  every  three  teeth  were  cut  from  the  gear,  leaving 
only  every  third  tooth  on  the  spider.  The.se  teeth  in  the 
well  worn  gear  were  already  fairly  sharp  •id  were 
sharpened  still  more.  Several  of  these  gears  so  treated 
were  then  pressed  onto  one  of  the  axles  of  a  flat  car  hav- 
ing 23-in.  wheels.  The  platform  of  the  flat  car  was 
heavily  loaded  and  when  the  flat  car  was  pushed  ahead 
of  a  motor  car  the  gear  teeth  cut  into  the  ice  of  the 
high  center  and  chipped  the  top  of  the  ice  so  that  it 
could  be  easily  swept  away  by  following  machiner>". 

There  was  at  first  some  trouble  keeping  the  flat  car  on 
the  track,  but  this  was  soon  conquered  and  the  mecha- 
nism worked  very  satisfactorily. 
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Saving  Electrical  Energy  on  the  Car* 

The  Author,  Who  Was  Until  Recently  Master  Mechanic  of  the  Indianapolis  Traction  & 

Terminal  Company,  Comments  Item  by  Item  Upon  the  Points 

Raised  by  Professor  Ewing 

By  L.  M.  CLARK 

Sales  Manager  Railway  Improvement  Company,  New  York  City 


IN  A  discussion  at  this  time  of  the  economical  use  of 
energy  for  car  purposes  it  appears  advisable  to  con- 
sider the  three  phases  of  generation,  transmission  and 
utilization.  Speaking  broadly  as  to  the  first  phase,  a 
gradual  but  marked  increase  in  the  efficiency  of  genera- 
tion has  been  attained,  until  now  most  of  the  electrical 
energy  used  by  railway  cars  is  being  produced  at  a 
point  approaching  maximum  efficiency.  But  the  effi- 
ciency of  transmission  has  not  kept  pace  with  that  of 
generation.  There  remains  considerable  to  be  accom- 
plished in  the  way  of  increasing  the  efficiency  of  direct- 
current  negative  returns  and  reducing  the  costs  of 
conversion  from  alternating  to  direct  current.  The 
question  of  utilization  is  extensive  and  complex,  due 
not  only  to  the  wide  limitations  of  car  and  equipment 
design,  operating  schedules  and  the  use  of  auxiliai^  de- 
vices, but  to  the  human  equation,  the  all-important  fac- 
tor with  which  we  have  at  the  present  time  to  deal. 

In  reality,  the  problem  of  the  economical  use  of 
energy  for  car  purposes  can  be  regarded  as  commenc- 
ing with  the  contact  of  the  current-coHecttng  device 
with  the  trolley  wire  or  third  rsal,  terminating-  wtth 
the  car  wheels  on  the  track  raUsy  s>M^^*1^6r  into  ac- 
count the  translation  of  a  given,  amount  o£.  electrical 
energy  in  accomplishing  useful  work  and  overcoming 
attendant  losses. 

Car  weight  constitutes  one  of  the  principal  contribut- 
ing factors  in  the  amount  of  ernitgy  i^uired  for  propul- 
sion. Not  until  recent  years  has  such  consideration 
been  given  to  designs  of  minimum  weight  commensu- 
rate with  safety  in  operation  and  durability  in  main- 
tenance, weight  reduction  havinaJ)0e&  made  possible  by 
the  substitution  of  steel  for  wood  construction.  The 
safety  car  has  been  steadily  growing  in  favor  and  has 
well  established  the  advantages  of  weight  reduction  from 
the  standpoint  of  power  economy. 

Schedule  Speed  and  Energy  Economy 

The  next  contributing  factor,  one  of  far  greater  im- 
portance because  it  is  su^iently  flexible  to  permit 
economical  adjustment,  is  schedule  speed.  This,  with 
given  weights  of  cars  and  loads,  governs  the  capacities 
of  motor  equipments  and  the  gear  ratios  required,  very 
materially  affecting  the  energy  required  for  car  propul- 
sion. With  present  car  equipments,  taking  into  consider- 
ation light  and  loaded  weights,  motor  capacities  and 
characteristics,  rates  of  acceleration  and  braking, 
number  and  length  of  stops,  and  roadway  and  power 
conditions,  the  most  economical  speed  can  be  determined 
from  the  calculation  of  fixed  charges  and  platform  ex- 
penses per  car-mile  as  compared  with  the  power  input 
and  equipment  maintenance  expenses  set  up  on  a  similar 
basis. 


•Abstract  of  discussion  of  paper  read  by  D.  D.  Ewing  at  an- 
nual meeting  of  Central  Electric  Railway  Association,  Liouis- 
ville,   Ky.,   March   11,   1920. 


While  it  not  infrequently  becomes  necessary  to  de- 
viate from  the  employment  of  maximum  economical 
speeds  in  order  to  expedite  the  handling  of  traffic,  or 
to  give  service  of  a  definite  character,  opportunities 
exist  on  many  properties  for  furthering  the  economy 
of  energy  consumption  by  readjustments  of  schedules, 
taking  into  account  the  varying  traffic  conditions 
throughout  the  daily  period  of  operation  and  any  ir- 
regularities in  the  proper  equalization  of  time  between 
timing  points. 

In  the  attainment  of  maximum  power  economy  the 
question  of  gear  ratios  should  not  be  overlooked,  par- 
ticularly with  the  older  equipments.  The  writer  knows 
of  material  reductions  in  power  consumption  by  the 
change  of  a  single  tooth  in  gearing  underaevere  operat- 
ing conditions,  coincident  with  decrease  in  motor  main- 
tenance and  increase  in  the  ability  of  the  equipment  to 
maintain  schedules.  On  larger  systems,  where  a  variety 
of  equipments  are  operated,  it  is  frequently  pos- 
sible to  increase  efficiency  in  energy  consumption  by 
redistribution  of  the  various  types  of  equipments,  as- 
signing them  to  the  different  lines  consistent  with  their 
ability  most  efficiently  to  meet  the  service  conditions. 

The  correct  grading  of  motor  resistors  between 
the  different  points  of  the  control  affords  a  means  of 
saving  energy  by  making  possible  more  rapid  accelera- 
tion without  excessive  current  peaks,  which  would 
otherwise  result  in  slipping  wheels,  damage  to  the  equip- 
ment and  rough  handling  of  cars. 

Train  resistance  is  an  element  which  greatly  reduces 
the  efficiency  of  energy  translation  into  useful  work. 
It  is  composed  of  a  number  of  factors  varying  widely 
according  to  the  conditions  of  operation  and  that  of 
the  track  and  equipment.  In  cutting  dovra  resistance 
losses  bearings  of  the  anti-friction  type  offer  one  means,-  - 
but  their  efficiency  from  a  maintenance  standpoint  has 
not  been  satisfactorily  determined.  Coincident  with  the 
foregoing  are  reductions  in  losses  resulting  from  fric- 
tion beiwetni  the  car  wheels  and  brakeshoes,  caused 
by  improper  suspension  or  adjustment.  With  some  of  the 
older  types  of  trucks,  as  well  as  those  which  have  been 
in  service  for  several  years,  the  question  is  quite  complex 
with  regard  to  the  brakeshoe  adjustment  that  will  pro- 
mote the  greatest  economy  in  energy  consumption.  For 
example,  with  trucks  which  have  become  unduly  worn  in 
the  journal  boxes,  pedestal  bearings,  bolster  wear-plates 
and  center  bearings  an  adjustment  of  the  brakeshoes 
which  minimizes  free-running  friction  will  oft-times 
decrease  the  efficiency  of  braking  to  sucn  an  extent  as 
considerably  to  increase  the  power  consumption  re- 
quired to  maintain  a  given  schedule.  Thus  a  closer  ad- 
justment, incurring  greater  free-running  friction, 
might  more  than  compensate  for  the  increase  in  braking 
efficiency. 

However,  the  real  solution  of  the  problem  lies  in 
the  proper  maintenance  of  trucks,  as  a  result  of  which 
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correct    brakeshoe    adjustments    may    be    maintained,     utable  to  inability  to  know,  from  trip  to  trip  or  from 


particularly  by  the  employment  of  automatic  slack  ad- 
justers. These  in  conjunction  with  the  use  of  proper 
braking  pressures  will  reduce  friction  losses  to  a  mini- 
mum and  effect  a  means  of  maintaining  maximum  brak- 
ing efficiencies. 


day  to  day,  what  he  is  accomplishing  other  than  pos- 
sibly the  fact  that  he  is  keeping  out  of  trouble  and  on 
-schedule  time. 

By  the  provision  of  a  checking  device,  correct  in  prin- 
ciple,   dependable    in   action   and   expressing   its   units 


I 


Coming  now  to  the  energj'  required  for  the  operation     of  measurement  not  only  on  a  basis  of  true  comparison 


of  auxiliar>'  devices,  among  the.se  electric  heaters  con- 
sume the  most  power,  the  amount  as  compared  with 
traction  power  varying  considerably  with  the  type  of 
equipments  and  climatic  conditions.  Thermostatic  con- 
trol affords  a  means  of  conserving  energy  consumption 
at  this  point  to  a  degree  which  appears  to  warrant 
consideration.  The  use  of  combustion  heaters  largely 
reduces,  or  entirely  eliminates,  the  item  of  energy  re- 
quired for  heating,  but  with  the  increase  in  the  cost 
of  attendance  labor,  as  compared  with  power,  it  be- 
comes questionable  if  the  electric  heater  is  not  the 
more  economical  to  operate,  particularly  on  city  cars 
where  the  results  of  power  interruption  would  not  be 
serious  from  the  heating  standpoint. 

In  the  illumination  of  cars  a  considerable  saving  in 
energy  can  be  secured.  Attention  should  be  given  to 
minimizing  the  hours  of  burning,  not  only  in  carhouses 
and  yards,  but  during  periods  of  service  operation. 

Further  economies  can  be  effected  by  looking  after 
the  operation  of  motor-driven  compressors,  maintain- 
ing them  in  good  condition,  keeping  the  brakes  as  well 
as  other  pneumatically  operated  devices  on  cars  properly 
adjusted,  and  eliminating  air  leaks  in  the  equipment 
and  pipe  connections.  The  proper  operation  of  the 
brakes  also  helps  in  attaining  this  objective. 

Where  the  Motorman  Comes  In 

Having  discussed  the  subject  in  a  general  way  with 
regard  to  the  factors  involved  in  the  car  equipment 
and  schedule  speeds,  let  us  now  take  up  the  element 
of  utilization  which  affords  a  direct  and  profitable 
means  of  attaining  increased  efficiency,  namely,  the 
motorman. 

With  all  the  progress  that  has  been  made  in  the 
other  lines  touched  upon  in  this  paper,  comparatively 
little  has  been  accomplished  in  the  way  of  increasing 
the  efficiency  of  power  utilization  in  so  far  as  the 
motorman  is  concerned.  Of  the  three  fundamental  fac- 
tors of  car  operation  quoted  in  order  of  their  relative 
importance,  namely,  safety,  time  and  economy,  the 
attention  of  operating  departments  has  been  concen- 
trated on  the  first-named  two.  The  relative  efficiency 
of  motormen  has  been  judged  largely  by  their  ability 
to  operate  cars  with  a  minimum  number  of  accidents 


but  in  a  manner  most  appealing  to  his  sense  of  judg- 
ment, the  average  motorman  is  influenced  to  increase 
his  personal  efficiency,  comparable  not  only  with  his 
previous  records  but  also  with  those  of  his  fellow 
motormen. 

The  efficiency  of  a  motorman  is  based  upon  his  abil- 
ity to  utilize  the  stored-up  energy  in  the  moving  car 
in  propelling  it,  and  the  unit  of  measurement  which 
takes  this  factor  into  account  directb'  indicates  his 
true  efficiency  in  a  manner  least  affected  by  operating 
factors  not  under  his  control. 

Standing  Time  Should  Be  Conserved 

Of  the  several  operating  factors  entering  into  the 
energy  input  required  for  car  propulsion,  it  may  be 
pointed  out  that  most  of  them  are  fixed  in  so  far  as  the 
motorman  is  concerned,  so  that  there  remain  only  the 
factors  of  acceleration,  retardation  and  standing  time, 
by  the  correct  utilization  of  which  he  is  able  to  econ- 
omize in  the  use  of  power.  Of  these  three  factors  the 
one  by  which  the  greatest  economies  can  be  secured 
is  the  conservation  of  standing  time.  This  can  be 
conserved  not  only  at  stops  in  loading  and  unloading 
passengers,  but  at  terminals  as  well  by  elimination  of 
ail  lay-over  time  not  called  for  by  schedules. 

Next  in  importance  is  the  act  of  retardation,  in  which 
economias  in  energy  consumption  are  attained  through 
the  employment  of  one-application  stops,  involving 
braking  pre.s8ures  commensurate  with  car  spteeds,  and 
by  the  avoidance  of  the  so-termed  "fanning"  of  the 
brakes,  which  is  usually  the  outgrowth  of  habit  or  of 
erroneous  ideas  on  the  part  of  motormen. 

Last  comes  acceleration,  which  offers  means  of  de- 
-  creasing  energy  consumption  by  eliminating  running 
on  resistance  points  and  all  unnecessary  series  opera- 
tion. Although  with  a  certain  number  of  motormen 
further  economies  can  be  effected  by  the  employment 
of  more  rapid  acceleration,  by  the  time  the  "fast 
feeders"  are  brought  down  to  the  point  of  consisteno 
the  net  gain  here  is  comparatively  small. 

Increasing  the  efficiency  of  a  motorman  is  in  reality 
a  .study  of  human  nature  combined  with  psychology. 
The  interjection  of  technical  principles  or  arguments 
beyond  the  scope  of  his  judgment   only  tends  to  com- 


and  adherence  to  schedules,  little  consideration   being     plicate  the  matter  and  promote  reUrdation  in  progress. 


given  to  the  question  of  energy  economy. 

This  condition  existed  in  the  absence  of  any  avail- 
able means  for  determining  the  comparative  status 
of  the  motorman  with  regard  to  the  degree  of  efficiency 
with  which  he  utilizes  the  energy  consumed  in  propel- 
ling a  car  over  a  given  schedule,  with  such  number  of 
•tops  and  length  of  standing  time  as  are  incurred  by 
operating   conditions. 


A  direct  appeal  to  his  sense  of  reasoning  and  the 
establishment  of  environment  tending  to  create  and 
maintain  his  interesit  will  inevitably  secure  his  co- 
operation, the  key-note  in  the  attainment  of  successful 
results. 

In  conclusion,  the  writer  has  endeavored  to  bring  out 
in  a  general  way  the  more  imporUnt  elements  entering 
into  the  subject  under  discussion,  but   from  a  stand- 


in  most  cases,  a  student  motorman  is  put  through  a  point  of  investment  returns,  he  believes  that  no  greater 

schedule  of  instruction,  supplemented  by  a  number  of  opportunities  await  the  electric   railway   industry    for 

tripe  on  a  car  under  the  tuition  of  an  instructor-motor-  economizing   in   the  use  of  power   and   increasing  the 

nun.   and   afterward   he    is   examined   with    regard   to  efficiency  of  operation  than  through  an  educational  cam- 

his  knowledge  of  the  e<|uipment  and  its  operation  be-  paign  among  the  motormen,  supplemented  by  the  use 

fore  being  put  to  work.     Failure  on  the  part  of  the  of  checking  devices  and  a  follow-up  system  of  instruc- 

motorman  to  atUin  normal  efficiency  is  largely  attrib-  ti^n.  in  order  to  insure  results  of  a  permanent  character. 
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Do  Power-Saving  Devices  Actually 
Save  Power?* 

These    Devices    Are    Merely    "Measuring    Sticks," 
Designed  to  Provoke  a  Spirit  of  Emulation 


By  William  Arthitr 

President  Arthur  Power-Saving  Recorder  Company, 
New  Haven,  Conn. 


NEVER  in  the  history  of  the  electric  railway  indus- 
try has  there  been  such  need  for  rigid  economy  as 
now.  The  rising  cost  of  everything  that  the  street  rail- 
way uses,  the  competition  of  the  jitneys,  the  difficulties 
of  obtaining  increased  fares,  all  make  it  an  absolute 
necessity  for  economy  in  operation.  There  is,  there- 
fore, no  need  at  this  time  to  attempt  to  prove  that  the 
subject  of  saving  power  on  street  railways  is  of  the 
greatest  possible  importance,  and  one  which  every  pro- 
gressive railway  man  has,  or  ought  to  have,  in  his  mind. 
In  studying  this  matter  one  of  the  first  questions  we  are 
likely  to  ask  ourselves  is  whether  power-saving  devices 
actually  do  save  power? 

The  answer  to  this  question  is,  emphatically,  No! 
Power-saving  devices  do  not  save  anything  at  all,  and 
this  thought  cannot  be  brought  out  too  clearly.  Power- 
saving  devices  are  a  means  to  an  end.  They  are  meas- 
uring sticks.  Their  purpose  is  to  induce  a  spirit  of 
friendly  rivalry  between  motormen  who  operate  electric 
cars  under  the  same  general  conditions,  but  it  is  the 
motorman  who  saves.  The  whole  power-saving  situation 
may  be  summed  up  by  .saying  that  what  we  are  trying 
to  do  is  to  get  the  motormen  to  vie  with  each  other  and, 
as  it  were,  to  run  a  race.  The  power-.saving  device 
merely  tells  who  wins  the  race  and  the  order  in  which 
the  contestants  pass  the  winning  post. 

The  question  at  once  naturally  arises,  cannot  this 
spirit  of  rivalry  be  brought  about  without  the  need  of 
power-saving  devices?  This  experiment  has  been  re- 
peatedly tried  and  it  has  always  been  found  that 
although  .something  could  be  done  to  work  up  the  motor- 
man's  interest  by  instruction,  circularizing  and  other 
such  means,  yet  the  improvement  disappeared  just  as 
.soon  as  the  first  enthusiasm  had  passed.  What  is  needed, 
if  a  power-saving  campaign  is  to  be  effective,  is  some- 
thing on  the  car  which  will  at  all  times  indicate  whether 
or  not  the  motorman  has  operated  his  car  efficiently, 
and  thereby  permit  of  suitable  comparisons  being  made 
between  men.  Even  if  a  good  power-saving  device  is 
used,  however,  very  doubtful  results  will  be  obtained 
unless  the  power-saving  campaign  is  carefully  planned 
and  the  follow-up  work  consistently  carried  out. 

Granting  then  that  economy  is  needed,  and  that  power- 
saving  devices  are  necessary  to  effect  any  substantial 
economy  in  power  consumption,  the  question  naturally 
arises,  how  much  power  can  be  saved?  To  answer  this 
question,  careful  and  exhaustive  experiments  have  been 
made  in  many  parts  of  this  country,  and  in  other  coun- 
tries. The  results  of  the  experiments  and  the  experi- 
ence of  those  who  have  gone  into  the  matter  most 
thoroughly  show  that  there  is  approximately  a  two  to 
one  ratio  between  a  good  motorman  and  a  poor  motor- 
man  ;  that  is,  between  a  motorman  who  would  be  con- 
sidered one  of  the  best  on  a  property  and  a  motorman 
who  would  be  considered  one  of  the  worst.     This  ratio 

•AbMlract  of  dlscns.slon   of  paper  by   D.    D.    Ewlne,  read   before 

r«?n''1,'  ^,'r^ 'Lt  K«"«"y  Association  at  Louisville    Ky.rMarch  11 
]9l'0,  by   W.   Shaw  for  the  author.  I'mnii  ii. 


of  two  to  one  means  that  the  poor  motorman  is  using 
just  about  twice  the  power  for  the  same  service  that  a 
good  motorman  is  using.  For  instance,  if  on  a  property 
the  average  power  consumption  is  3.5  kw.-hr.  per  car- 
mile,  then  the  first-class  motorman  is  probably  making 
his  run  with  a  power  consumption  of  a  little  less  than 
24  kw.-hr.,  whereas,  the  careless  motorman,  on  the  same 
run,  is  using  from  4J  to  4f  kw-hr. 

Recently,  on  a  large  property,  and  before  a  power- 
saving  campaign  was  started,  a  car  containing  fifteen 
chief  motormen  was  operated  over  a  given  route  under 
test  conditions,  these  conditions  being  that  each  motor- 
man  should  operate  the  car  in  his  own  way,  making  stops 
at  specified  points  and  running  at  a  given  schedule. 
The  power  consumption  per  car-mile  was  measured. 
The  car  was  then  operated  over  the  same  route,  making 
the  same  schedule  and  the  same  stops  but  operated  by 
an  expert  engineer,  and  again  the  power  consumption 
was  measured.  The  saving  made  by  the  engineer  was 
35  per  cent. 

It  is  the  writer's  belief,  based  upon  close  study  of  this 
whole  matter,  that  as  a  whole  on  a  large  property  the 
motormen  waste  about  40  per  cent  of  the  total  power 
drawn  from  the  overhead  wire.  This  does  not  mean  that 
40  per  cent  can  be  saved  as  a  general  proposition  on  any 
property,  for  the  reason  that  all  motormen  are  not  oper- 
ating as  carelessly  as  the  worst  to  begin  with,  nor  can 
all  of  them  be  trained  or  worked  up  to  the  point  where 
they  are  all  as  good  as  the  best  man. 

In  any  large  power-saving  campaign  the  most  that 
can  be  hoped  for  as  a  practicable  thing  and  without 
.'-.pending  too  much  money  for  the  follow-up  work  is 
from  15  per  cent  to  20  per  cent,  and  although  this  is 
only  about  half  of  the  total  amount  wasted,  yet  it  repre- 
sents a  worth-while  saving.    . 

It  is  interesting  to  study  just  the  value  of  the  energy 
used  on  a  trolley  car  each  day.  A  car  in  ordinary  serv- 
ice runs  about  150  miles  a  day,  with-  an  average  con- 
sumption of  3.5  kw.-hr.  per  car-mile,  and  the  cost  for 
energy  at  1*  cents  per  kilowatt-hour  gives  a  total  of 
$7.87  as  the  cost  of  the  power  used  per  car  per  day. 
Taking  15  per  cent  as  a  reasonable  figure  as  to  the 
amount  which  can  be  saved  by  a  well-organized  and  well- 
followed-up  power-saving  campaign,  the  .saving  per  day 
per  car  works  out  at  $1.18.  Deducting  for  the  cost  of 
clerical  work,  following  up  the  records,  instruction, 
maintenance,  stationery  and  other  incidental  expenses, 
there  is  left  a  saving  of  approximately  $1  per  day 
per  car. 

In  conclusion  I  would  point  out  that  our  country, 
which  usually  is  the  leader  in  progressive  means  and  in 
methods  of  organization  and  efficiency,  is  in  this  matter 
of  power  saving  very  much  behind.  In  England  98  per 
cent  of  the  cars  are  equipped  with  some  form  or  other 
of  power-saving  device,  and  as  a  former  English  rail- 
vy-ay  manager  recently  expressed  it,  when  visiting  over 
here,  "English  street  railway  men  would  as  soon  think 
of  operating  their  trolley  cars  without  wheels  as  with- 
out something  on  the  car  to  check  the  motormen  and 
prohibit  the  excessive  and  wasteful  use  of  power."  In 
our  country  fewer  than  10  per  cent  of  the  cars  so  far 
are  equipped.  I  believe,  however,  that  we  are  right  now 
confronted  with  the  situation  which  makes  it  impera- 
tive for  us  to  use  not  only  this  means  of  economy,  but 
every  other  means,  if  our  street  railways  are  ever  to  get 
into  that  prosperous  condition  again  which  we  should 
all  like  to  see  and  help  to  bring  about  in  so  far  as  this 
lies  in  our  power. 
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Snow-Removal  "Tank"  With 
Possibilities 

Device  Which  Has  Undergone  Severe  Tests  in  New- 
York  City  Gives  Promise  of  Furnishing  a 
Snow-Handling  Solution 

A  LARGE  conveyor  equipment  which  has  been  de- 
veloped by  Dr.  S.  Friedman  of  New  York  City 
for  the  removal  of  snow  from  city  streets,  country 
roads  and  car  tracks  has  recently  come  much  into  the 
limelight  through  tests  which  have  been  conducted  in 
New  York.  The  machine  is  called  a  "snow  tank."  It 
is  motor  operated  with  four  speeds  ahead  and  one  re- 
verse and  has  a  speed  of  2  to  10  m.p.h.  The  dimensions 
are:  Length  26  ft.,  width  9  ft.  6  in.,  height  12  ft.  6  in., 
and  the  weight  of  the  "tank"  complete  is  22  tons.  The 
motor  is  a  150-hp.  Sterling  Marine  and  the  drive  is 
Christie  four-wheel. 

As  is  shown  in  an  accompanying  illustration  of  a 
front  view  of  the  tank  the  snow  is  picked  up  by  shovels 
attached  to  an  endless  chain  conveyor.  These  shovels 
cut  into  the  snow  or  ice  as  the  machine  moves  forward 


Dr.  Friedman  as  a  result  of  tests,  it  is  stated  that  the 
hand-loading  costs  $6.12,  while  the  "tank"-loading  costs 
64  cents,  a  difference  of  $5.48.  This  includes  wear-and- 
tear  and  overhead  in  the  case  of  the  "tank."  Allowing 
two  hours  daily  for  rest,  filling  the  machine  with  "gas" 
and  oil  and  making  adjustments,  it  is  estimated  that 
1,300  loads  per  day  can  be  removed  at  a  saving  of  $7,000 
per  machine  per  day. 


Electric  Snow  Melters  Stand  the 
Test  of  Severe  Storms 

Snow  Melters  in  Use  on  New  York  Central  Electri- 
fied Division  Keep  Switch  Points  Clear  During 
Most  Severe  Weather  in  February 

THE  snowstorms  of  February,  1920,  will  long  be 
remembered  for  their  severity.  Not  only  did  a 
greater  quantity  of  snow  fall  than  during  an  equal 
period  for  many  a  previous  year,  but  in  addition  the 
snow  this  year  had  a  moisture  content  much  greater 
than  that  of  earlier  memorable  storms.  For  these 
reasons  the  past  winter  has  been  a  most  excellent  test 


AT  LKPT.  ON   DE.MON.STRATrON  THI.S   i^koW   "TANK"   IXJADKH    FIVE   TRfCKS    I.\   THREE    MINITES.       AT    RIGHT.    THE 
•TANK"   nifl.s  INTO  A  .SNOW  BANK  WITH  SHOVELS  ON  AN  ENDLESS  CHAI.N  CONVEYOR 


and  convey  the  material  to  a  hopper  «t  the  top  of  the 
"tank."  The  bottom  of  this  hopper  i$  a  movable  plat- 
form operating  in  a  horizontal  transverse  direction  to 
the  first  conveyor.  The  hopper  conveyor  can  be  kept 
in  simultaneous  operation  with  the  machine,  thus  de- 
positing a  steady  stream  of  material  into  a  flat  car  or 
truck  or  at  the  side  of  the  road,  or  the  hopper  may 
be  filled  and  then  dumped  in  one  spot.  The  capacity 
of  the  hopper  is  10  cu.yd. 

It  is  claimed  that  the  machine  will  pick  up  material 
and  fill  a  10-cu.yd.  truck  in  one  minute.  Under  demon- 
stration for  a  distance  of  one  block  this  was  actually 
accomplished  in  an  average  of  three-quarters  of  a  min- 
ute per  truck.  Other  claims  made  for  the  machine, 
which  seem  to  have  been  verified  undef  test,  are  these: 
It  will  fill  a  flat  car  with  soft  snow  at  the  rate  of  80  to 
60  cu.yd.  per  minute  or  with  frozen  snow  at  the  rate  of 
10  to  20  ru.yd.  per  minute.  It  will  clear  a  path  in  a 
6-in.  snowfall  at  the  rate  of  8  m.p.h.,  in  an  8-in.  snow- 
fall at  7  m.p.h..  in  a  12-in.  fall  at  6  m.p.h..  and  so  on 
up  to  a  24  in.  fail  at  2  m.p.h.  The  m^hine  is  said  to 
accomplish  the  work  of  750  to  1,200  m^n. 

In  some  comparison.n  of  costs  of  loading  an  8-cu.yd. 
truck  with  snow  by  "tank"  and  by  h^nd  compiled  by 


period  for  various  snow-melting  and  snow-handling  de- 
vices. 

In  the  issue  of  the  Electric  Railway  Journal  for 
Nov.  16,  1918,  page  881,  the  electric  snow  melters  de- 
veloped under  the  direction  of  Francis  Boardman,  divi- 
sion engineer.  New  York  Central  R.R.,  were  de.scribed. 
During  last  February  when  snowstorms,  especially  in  the 
eastern  parts  of  the  country,  seriously  tied  up  and  de- 
layed transportation,  switches  on  the  electric  division  of 
the  New  York  Central,  where  the  snow  melters  were 
installed,  were  kept  clear  for  prompt  operation  of  pas- 
senger trains.  The  efficiency  of  these  melters  was  one  of 
the  important  reasons  which  permitted  suburban  .serv- 
ice to  operate  substantially  on  time  during  the  storms. 
The  electric  heaters  placed  just  under  the  rail  prevent 
snow  from  accumulating  between  the  switch  points  and 
the  track  rails,  or  around  the  switch  connections  to 
switch  stands  or  interlocking  machines. 

The  Boardman  melter  wa«  originally  designed  in  an 
effort  to  find  the  most  economical  way  to  diapoM  of  snow 
around  switches.  This  year,  however,  it  has  been  not 
only  a  question  of  economy,  but  one  of  necessity,  for  it 
has  been  literally  impossible  to  secure  enough  men  to 
shovel  or  sweep  snow  away  during  a  storm,  and  thus 
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,        THIS  ILLUSTRATES  THE  EFFECTIVENESS  OF  THE 
m  HEATERS  AT  HARMON,  N.  T. 

permit  anywhere  near  normal  switch  operation.  This 
was  particularly  true  when  the  storms  occurred  at  night 
and  during  the  early  morning  hours. 

On  the  New  York  Central  lines  one  of  the  most  dif- 
ficult places  to  keep  clear  of  snow  has  been  the  inter- 
change point  between  steam  and  electric  power  at  Har- 
mon, some  32  miles  from  New  York  City.  This  is  along 
the  Hudson  River  and  it  is  exposed  to  high  winds.  The 
location  cannot  be  protected  in  any  way  by  snow  fences. 
Approximately  191  trains  a  day  pass  through  this  point, 
of  which  eighty-three  change  from  steam  to  electric 
power  or  vice  versa,  the  time  allowed  for  this  change 
being  only  four  minutes,  including  the  switching  change 
necessary  and  a  considerable  number  of  switch  move- 
ments. 

During  the  heavy  storms  of  last  February  this 
plant,  through  the  use  of  electric  snow  melters,  was  kept 
open  with  no  delay  to  trains.  A  foreman  and  from 
eight  to  fifteen  laborers  ordinarily  handle  the  work  at 
this  point,  but  during  the  worst  of  the  storm  there  were 
only  eight  laborers  available,  and  some  of  their  time  was 
spent  in  keeping  clear  the  hand-thrown  switches  adjacent 
to  the  main  line. 

Another  vulnerable  point  on  the  system  is  the  junction 
between  the  Harlem  and  the  Hudson  divisions  at  Mott 
Haven.  Here  508  trains  pass  daily,  and  over  three- 
fourths  of  this  number  make  some  detouring  movement 
by  a  turnout  from  one  track  to  another.  This  location 
was  kept  clear  during  the  worst  of  the  storms  by  the  use 
of  the  snow  melters,  together  with  a  foreman  and  three 
laborers. 


The  snow  melters  were  first  used  on  the  electric  divi- 
sion where  the  propulsion  circuit  was  available.  They 
have  since  been  developed  commercially  into  110-volt 
units  so  that  by  proper  wiring  they  can  now  be  applied 
to  any  electric  circuit  which  is  in  common  use  for  light- 
ing and  similar  purposes.  That  the  device  has  also  been 
simplified  is  shown  by  the  drawing  below.  The  wir- 
ing connections  can  now  be  made  through  a  spark  plug 
and  this  wire  connection  is  easy  to  make  even  though 
the  operator  is  not  skilled  in  the  work. 

The  heating  units  are  inclosed  in  a  cast-iron  box,  the 
over-all  dimensions  of  which  are  15J  in.  x  3f  in.  x  5  in. 
The  box  is  water-tight  and  can  be  allowed  to  remain  in 
water  or  melted  snow  without  danger  of  injury.  The 
melters  are  designed  for  use  with  either  alternating  or 
direct  current  and  at  110  volts  consume  5.2  amp.  This 
gives  a  power  consumption  per  unit  of  something  less 
than  600  watts.  Under  extreme  weather  conditions 
about  sixteen  of  these  units  are  necessary  to  keep  turn- 
outs clear  of  snow  where  the  switch  points  are  15  ft.  to 


DETAILS  OP  IMPROVED  ELECTRIC  SNOW  MELTERS 

16*  ft.  long.    This  results  in  a  power  consumption  of 
approximately  9  kw.  for  each  turnout. 

•  The  installation  of  the  melters  is  very  simple  if  the 
wiring  can  be  brought  near  the  turnout  as  a  trunk  line 
a&the  heaters  are  laid  loosely  in  the  ballast  just  under 
the  rail.  The  cost  of  operation  is  the  cost  of  the  energy 
consumed  during  a  storm  and  depends  upon  the  price 
paid  for  such  energy.  If  this  price  is  2  cents  per  kilo- 
watt-hour, the  cost  per  hour  for  keeping  the  turnout 
clear  would  amount  to  approximately  18  cents.  If  the 
cost  of  the  current  were  8  cents  per  kilowatt-hour,  the 
cost  of  keeping  the  turnout  clear  during  the  storm  would 
amount  to  approximately  72  cents,  etc.  The  expense  con- 
tinues only  during  a  storm,  when  it  is  necessary  to  keep 
the  snow  from  accumulating.  The  current  can  be  turned 
on  and  off  by  a  switch  placed  at  some  convenient  point 
along  the  line  or  near  the  turnout,  and  this  operation 
can  be  accomplished  without  any  difficulty  whatever  by 
any  employee  who  is  on  duty.  As  soon  as  the  storm  is 
over,  the  current  can  be  turned  off  and  there  is  no  fur- 
ther expense  involved.  The  illustration  above  indicates 
certain  changes  which  have  been  made  in  this  melter 
since  it  was  previously  described. 


THE  ELECTRIC   SNOW  MELTERS  ARE  INSTALLED  AT 
SWITCH  POINTS  IN  THE  BAliAST  XWDBR  THE  RAIL 


Electrification  for  England's  Suburban 

Lines 

AT  THE  recent  annual  meeting  of  the  shareholders 
Jl\. of  the  Great  Eastern  Railway,  Great  Britain,  the 
general  manager  was  instructed  to  prepare,  in  consulta- 
tion with  other  experts,  a  scheme  of  electrification  for 
its  suburban  lines.  It  was  felt  that  such  electrification 
would  be  profitable  on  account  of  traffic  density. 
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A.R.E.A.  Holds  Active  Convention 

Engineering  Association  Meeting  in  Chicago  Ap- 
proves Rail  Specifications  and   Discusses 
Screw  Spikes  and  Substitute  Ties 

DEFINITE  process  in  important  technical  matters 
was  accomplished  at  the  annual  convention  of  the 
American  Railway  Engineering  Association  held  in  Chi- 
cago last  week.  The  convention  lasted  three  days  and 
during  each  session  reports  of  considerable  importance 
were  presented  and  acted  upon.  The  actual  progress 
made  in  the  adoption  of  specifications  and  recommenda- 
tions indicates  that  the  members  present  were  there  for 
business  and  that  the  railroads  are  entering  upon  their 
new  era  of  private  operation  with  a  determination  which 
is  promising  of  wonderful  accomplishment. 

In  his  annual  address,  delivered  at  the  opening  ses- 
sion, President  Earl  Stimson  dwelt  upon  the  membership 
drive  conducted  during  the  past  year.  This  brought 
into  the  association  180  new  members,  making  a  total 
of  270  since  the  last  convention.  The  total  membership 
is  now  1,639.  He  also  discussed  co-operation  with  the 
American  Railroad  Association  and  explained  how  the 
A.  R.  E.  A.  had  acted  as  the  construction  and  mainte- 
nance division  of  the  engineering  section  of  that  body. 
The  problems  immediately  ahead  of  the  as.sociation  now, 
he  said,  are  maintenance  rather  than  con.struction  prob- 
lems. 

The  new  officers  elected  for  the  ensuing  year  were: 
President,  H.  R.  SafTord;  vice-president,  L.  A.  Downs; 
treasurer,  G.  H.  Bremner,  and  secretary,  E.  H.  Fritch. 
The  directors  elected  were:  Edwin  B.  Katt6,  J.  M.  R. 
Fairbairn  and  F.  E.  Tumeaure. 

Some  of  the  reports  which  contain  material  of  par- 
ticular interest  to  electric  railway  men  are  abstracted 
ver>'  briefly  in  the  following  paragraphs.  Abstracts  of 
the  remaining  papers  of  interest  will  appear  later. 

Reports  of  Interest  to  Electric  Railway  Men 

Roadway — The  two  subjects  which  received  chief  con- 
sideration in  this  report  were  subsidence  under  embank- 
ments and  shrinkage  of  embankments.  In  the  former 
investigation  subsidence  of  soil  under  weight  of  railway 
8lls  was  found  to  be  a  general  condition,  existing  to 
acme  extent  under  all  such  fills.  Not  only  was  (Trading 
riiaterial  found  to  have  subsided  but  al.so  quantities  of 
cribbing,  mattress  work  and  timbers.  The  subsidence 
appears  to  average  1  per  cent  per  foot  of  height  of  fill. 
In  the  matter  of  shrinkage  the  committee  found  10  per 
cent  to  be  the  average  figure  for  earth  and  a  "«well  of 
25  per  cent  for  solid  rock. 

BnlUut — The  report  of  this  committee  included 
information  as  to  the  proper  depth  of  ballast,  standardi- 
zation of  ballast  tools,  instructions  for  ballasting  on  an 
operated  line,  specifications  for  stone  ballast  and  the  use 
of  reinforced  concrete  slabs  to  assist  the  ballast  in  dis- 
tributing the  load  on  soft  roadbeds.  The  larger  part  of 
the  report  was  devoted  to  the  last-named  subject. 

The  reinforced  concrete  slab  construction  has  been 
tried  with  success  by  several  roads  and  includes  two  dis- 
tinct types,  one  having  the  ordinary  ballasted  track  laid 
upon  a  slab,  while  in  the  other  the  rails  are  carried  by 
wood  btocks  or  stringers  laid  directly  upon  the  concrete. 
The  practice  of,  and  results  obtained  on,  nine  different 
roads  was  describ<<d  in  considerable  detail.  The  com- 
mittee stated  that  it  was  satisfled  that  the  use  of  these 
types  of  reinforced  concrete  cowtruction  will  solve  the 


ditficulty  experienced  over  "soft  spots."  The  expense  wa- 
stated  to  be  considerable,  but  not  unduly  high,  when  the 
traflic  is  heavj'  and  the  cost  of  upkeep  is  reduced  to  very 
small  proportions.  A  resolution  on  this  subject,  suli 
mitted  by  the  committee,  was  adopted  without  discus- 
sion. 

Economics  of  Railway  Labor — This  committee  con- 
fined its  work  to  a  study  of  methods  for  training  and 
educating  engineering  and  maintenance  department  em- 
ployees. The  gist  of  the  committee's  report  was  that 
the  training  and  education  of  railway  engineers  in  the 
practical  and  economic  features  of  their  work  is  without 
method  on  most  railways,  with  the  result  that  the 
development  of  the  individual  is  almost  wholly  that 
which  comes  from  his  being  thrown  upon  his  own 
resources.  Systematic  training  and  organization 
methods  are  urged  as  necessarj-  for  the  production  of  an 
efliicient  engineering  staff.  The  committee  makes  defi- 
nite suggestions  for  carrying  out  this  work. 

Rail — The  report  of  the  committee  on  rail  included 
statistics  on  rail  failures.  These  were  abstracted  in  the 
issue  of  the  Electric  Railway  Journal  of  March  6, 
1919,  page  468.  In  regard  to  the  intensity  of  pressure 
due  to  wheel  loads  the  committee  says  that  experiments 
indicate  that  moderate  unit  pressures  may  be  expected 
where  rail  and  wheel  conform,  but  where  this  is  not  the 
case  very  severe  kneading  of  the  steel  in  the  head  of  the 
rail  may  be  expected.  Specifications  for  carbon  steel 
rails  were  submitted  and  recommendations  were  made 
for  standardizing  the  drilling  of  rails.  Both  the  specifi- 
cations and  the  recommendations  were  adopted  after 
some  discussion. 

Track — The  committee  on  track  presented  specifica- 
tions for  (1)  steel  cut  track  spikes,  (2^  steel  tie  plates, 
(3)  steel  screw  track  spikes,  (4)  wrought  iron  tie  plates 
and  (5)  malleable  iron  tie  plates.  Sixty  plans  were  also 
submitted  for  turnouts,  crossovers,  slip  switches  and 
double  crossovers,  with  details  including  such  incidentals 
as  tie  plates,  rail  braces,  riser  plates,  etc.  Specifications 
were  submitted  for  the  various  u.ses  of  relayer  rail. 
Specifications  1  and  2  were  referred  back  to  the  com- 
mittee for  further  consideration. 

Ties — On  the  subject  of  screw  spikes  this  committee 
made  recommendations  as  to  good  practice,  stating  that 
us  an  advantage  in  quick  repair  work  and  as  beneficial  in 
treating  four  holes  should  be  bored  in  each  plate-bear 
ing  area  even  though  only  two  spikes  were  used.     Tl.' 
committee  l)elieves  it  difficult  accurately  to  measure  tl 
damage  done  to  a  tie  by  a  .screw  spike  until  some  of  tli 
modern  installations  have  been  longer  in  service.  becau.><' 
as  longer  tie  life  is  obtained  by  preserving  there  is  more 
chance  of  spike  killing  being  a  limiting  factor. 

In  reporting  on  the  best  methods  for  controlling  tie 
renewals  the  committee  believes  that  either  (1)  yearlv 
field  inspection  by  section  foremen  or  their  immediati- 
superiors    or    (2)    yearly    field    inspection    by    special 
inspectors  will  bring  safe  and  economical  results.     On 
the  matter  of  substitute  ties,  the  committee  made  an 
extensive  report  on  the  use  of  some  fifteen  to  twenty 
substitutes  and  stated  that  while  a  substitute  tie,  satis 
factor)-  for  use  in  high-speed  heavy-traffic  main  track 
has  not  been  fully  developed,  there  are  several  substi 
tutes  which  have  given  service  satisfactory  enough  to 
warrant  further  extensive  tests.    A  recommendation  for 
the  continuance  of  the  tie  specifications  formulated  by 
the  United  States  Railroad  Administration  was  adopted. 

Wood    PreBtrvation  —  This    committee    submitted 
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specifications  for  treatment  with  zinc  chloride,  with  creo- 
sote oil  f full-cell  process),  with  zinc  chloride  and 
creosote  oil,  with  creosote  oil  (empty  cell  process  with 
final  vacuum)  and  with  creosote  oil  (empty-cell  process 
with  initial  air  and  final  vacuum).  These  specifications 
were  adopted.  Service  test  records  were  presented  cov- 
ering results  obtained  on  the  Delaware,  Lackawanna  & 
Western  Railroad  and  the  committee  urged  that  all 
roads  keep  such  records. 

A  special  report  was  made  on  the  treatment  of  Doug- 
las fir.  This  described  the  perforating  process  which  the 
committee  recommended  for  cross  ties.  The  committee 
described  and  gave  directions  for  the  use  of  the  iodine- 
potassium,  ferrocyanide-starch  color  reaction  test  for  de- 
termining zinc  chloride  penetration.  A  demarcation  line 
following  approximately  the  100-deg.  line  of  latitude 
was  submitted  by  the  committee  indicating  where  it  is 
regarded  as  safe  to  differentiate  between  the  use  of  zinc 
chloride  and  creosote.  It  was  stated  that  even  in  the 
territory  west  of  this  line,  designated  for  use  with  zinc 
chloride,  if  creosote  is  available  its  use  is  desirable. 


Tie  Treating  and  Handling 

American  Wood  Preservers'  Association  Discusses 

These  and  Allied  Subjects,  Submitting 

Figures  on  Service  Tests 

IN  HIS  annual  address  before  the  recent  convention  of 
the  American  Wood  Preservers'  Association  President 
J.  B.  Card  stated  that  the  wood  preserving  indu.stry  is  in 
a  better  position  today  than  ever  before  in  its  history. 
He  emphasized  the  necessity  of  giving  more  attention 
to  the  wood-block  branch  of  the  industry  without  delay. 
This  represents  a  sum  amounting  to  millions  of  dollars 
and  is  "running  wild  with  little  attention  after  deliv- 
eries are  made."  Specifications  have  been  prepared, 
but  very  few  cities  have  changed  over  from  the  old 
method  of  laying  the  blocks  on  a  sand  cushion.  Presi- 
dent Card  stated  that  if  the  association  does  not  act 
soon  to  correct  this  fault  the  end  of  the  wood  block 
paving  business  is  not  far  off.  The  association,  he  said, 
cannot  afford  to  have  failures  in  any  branch  of  its 
business. 

During  the  report  and  discussion  on  tie  service  tests, 
■J  H.  Waterman  presented  statistics  covering  ten  years 
of  service  with  treated  ties  on  the  Chicago,  Burlington 
&  Quincy  Railroad.  Of  beech  ties,  treated  with  creo- 
sote, 0.2  p6r  cent  had  been  removed  in  ten  years;  of 
those  treated  by  the  Card  process  (zinc  creosote)  2  per 
cent  had  been  removed ;  of  those  treated  with  zinc  chlor- 
ide 5.8  per  cent  had  been  removed;  and  of  untreated 
ties  96.1  per  cent  had  been  removed. 
•  With  hard  maple  ties  0.8  per  cent  of  those  treated  with 
creosote  and  1  per  cent  of  those  treated  with  the  Card 
process  had  been  removed  in  ten  years,  while  with  this 
tie  untreated  98  per  cent  had  been  removed  in  that  time. 
No  creosoted  red  oak  ties  had  been  removed  during  ten 
years  of  service,  while  0.6  per  cent  of  those  treated  by 
the  Card  process  had  been  removed,  as  likewise  had  1.9 
per  cent  of  those  treated  with  zinc  chloride.  Of  the 
untreated  red  oak  ties  93.7  per  cent  had  been  removed  at 
the  end  of  ten  years. 

The  report  of  the  committee  on  plant  operation  cov- 
ered the  subject  of  mechanical  handling  of  treated  ma- 
terial, dividing  the  devices  into  seven  classes  as  follows: 

(1)  Stationary  stiff-legged  derrick  with  movable  boom; 

(2)  cable-ways;  (3)  stationary  crane  with  electric  hoist; 


(4)  movable  electric  hoist,  gantry  type;  (5)  movable 
electric  hoist,  monorail  type ;  (6)  locomotive  crane;  (7). 
miscellaneous.  Tests  made  with  these  various  mechani- 
cal devices  resulted  as  follows: 

Results  of  Tests 

(1)  With  this  equipment  whether  hand  or  power  oper- 
ated ties  can  be  loaded  into  open  top  cars  in  tram-car 
lots  for  about  14  cent  each.  (2)  This  device  is  of 
only  limited  usefulness.  (3)  This  equipment  capable 
of  lifting  a  tramload  of  ties  is  operated  by  two  laborers. 
On  a  test  138  ties  per  man-hour  were  handled.  (4) 
Three  men  are  required  to  operate  this  hoist.  On  a  test 
194  ties  per  man-hour  were  handled.  (5)  The  steel 
framework  of  this  crane  is  erected  longitudinally  over 
a  standard-gage  track  and  the  crane  slings  of  the  gantry 
crane  are  replaced  by  a  pair  of  grapple  hooks  large 
enough  to  handle  a  tramload  of  ties  at  one  time.  Two 
men  are  required  to  operate  this  crane.  On  a  test,  276 
ties  per  man-hour  were  handled.  (6)  With  an  eight- 
wheel  M.  C.  B.  truck-type  crane,  with  a  boom  having  an 
effective  working  radius  of  10  to  35  ft.  and  a  maximum 
lifting  effort  of  15  to  20  tons  at  the  minimum  radius,  two 
or  three  men  besides  the  crane  man  are  required.  On 
a  test  ties  were  loaded  into  coal  cars  at  the  rate  of  360 
ties  per  man-hour.  (7)  Under  this  heading  the  Angler 
tie  loader  was  considered.  This  is  a  device  for  loading 
treated  ties  into  closed  cars,  saving  much  of  the  heavy 
lifting  incident  to  hand  labor.  It  is  operated  by  day 
laborers  or  piece  workers  and  effects  savings  of  about 
i  to  i  cent  per  tie  on  the  piece  work  basis. 

Other  Subjects  Discussed 

In  a  paper  on  "Rapid  Deterioration  of  Sap  Pine  Ties," 
Ihe  conclusions  reached  were  that  pine  cross  ties  should 
reach  the  treating  plant  as  quickly  as  possible  and  be 
treated  at  the  proper  time.  Many  plants  estimate  the 
age  of  cross  ties  when  arriving  at  the  plant  and  add  to 
this  age  the  customary  time  allotted  for  the  proper 
seasoning,  treating  the  ties  at  the  expiration  of  this 
time.  This  system  should  be  corrected  by  the  use  of 
the  dating  hammer  as  soon  as  it  can  be  applied. 

In  a  discussion  on  the  effect  of  preliminary  steaming 
in  the  treatment  of  air-seasoned  ties,  it  was  stated  that 
tests  showed  that  due  to  the  use  of  preliminary  steam, 
the  net  absorption  in  the  treatment  of  red  oak  ties  was 
increased  12.6  per  cent  and  the  net  absorption  in  the 
treatment  of  sap  pine  ties  was  increased  52.2  per  cent. 

The  iodine-potassium,  ferrocyanide-starch  color  reac- 
tion tests  for  determining  the  penetration  of  zinc  chlor- 
ide in  cross  ties  was  described.  It  was  stated  to  be 
evident  that  in  treating  wood  with  water-soluble  salts 
some  indicator  is  necessary  to  determine  the  penetration 
of  the  colorless  solution  into  the  wood.  The  iodine 
method  for  determining  zinc-chloride  penetration  is 
based  on  the  principle  that  zinc  ferrocyanide  liberates 
free  iodine,  and  free  iodine  in  turn  gives  a  dark  blue 
stain  with  starch  solution,  thus  making  the  depth  of 
penetration  clearly  visible. 


The  fact  that  duration  of  employment  is  a  factor 
in  accident  reduction  was  brought  out  recently  in  an 
investigation  made  by  the  Ford  Motor  Company.  An 
inspection  of  the  last  twenty-five  accident  cases  occur- 
ring before  the  report  showed  that  of  the  employees  in- 
volved, twelve  had  been  in  the  company's  employ  less 
than  six  months  and  only  one  more  than  a  year. 
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Applying  the  Automatic  Substation*  "*  ^P^"^  apparatus  in  other  stations.    This  will  make  a 

total  of  seven  new  buildings  and  eleven  automatic  con- 
General  Principles  Are  Stated  and  Illustrated  by  trol  equipments,  together  with  high-tension  switching 
Details  of  a  Proposed  Installation  on  an  for  each  station. 

Interurban  Line  in  the  East  Alternate  stations  will  be  connected  to  either  trans- 

By  C.  a.  Butcher  mission  line.     In  addition  to  manual  sectionalizing  of 

weatinchouse  Electric  *  Manufacturtns  Company,  ^oth  lines  at  the  power  plant  located  near  the  center  of 

Ba»t  Pittaborgh.  Pa.  the  line,  four  substations  will  be  equipped  with  auto- 

IT  IS  estimated  that  there  are  15,000  railway  and  matic  high-tension  transfer  switches  so  that  in  case  of 
lighting  substations  in  the  United  States  and  that  trouble  on  one  line  the  station  will  immediately  and 
40,000  men  are  required  to  operate  them.  If  half  of  automatically  transfer  to  the  other.  After  the  trouble 
these  men  can  be  released  for  other  work  they  will  help  has  been  cleared  and  the  line  returned  to  normal  service 
to  meet  the  crying  need  of  today  for  increased  produc-  the  station  will  immediately  and  automatically  transfer 
tion.  This  can  be  done  by  making  the  stations  auto-  itself  back  to  the  line  to  which  it  is  regularly  connected, 
matic.  This  transfer  switching  requires  an  additional  high- 
An  illustration  of  what  can  be  saved  by  automatic  con-  tension  breaker  for  each  of  the  four  substations,  to- 
trol  is  furnished  by  the  following  summary  of  a  report  gether  with  necessary  control  and  potential  transform- 
recently  made  on  an  Eastern  property  operating  a  ers  with  relays,  etc.,  for  testing  out  the  line  preliminary 
double-track  line  between  two  cities  of  approximately  to  the  switching  operation.  With  this  scheme  of  opera- 
200,000  population  each  and  80  miles  apart.    Its  sched-  tion  but  one  station  will  be  thrown  out  of  service  in  case 

_  of  trouble  on  either  line. 

BALANCE  SHEET  FOR  PROPOSED  INSTALLATION  OF  AUTOMATIC         It  is  planned  to  make  the  above  changes  in  four  steps 

CONTROL  ON  INTERURBAN  LINE  „„  j  -      „,,   ,  tu    4.  iu  1  1  x  d<^I« 

-  and  in  such  a  way  that  the  salvage  value  of  copper  taken 

ScvMiMw iSCuSon buiidino $20,000     down  may  be  made  available  for  carrying  on  the  work. 

°SSirb!l!SkS.'ijh1SiS;2^^^  The  accompanying  table  shows  the  whole  thing  in  a 

t«wiootmMf«r«witehiQcaDdftfmliari«) 125,400       nutshell. 

Vrsjcht •  575 

iiataiiation  o»  .witphiin  equipment  and  movin*  old  The  labor  saving  shovm   in  the  table  is  based  on 

rouiiet  and  tnuwfonucn I6.300       j in  \  i  .  ^a         t.  ... 

two  12-hr.  shifts  of  one  man  each  per  substation.     An 

RepLaai  is  52  iiia«i' job.o66^<rf«.maioi>iw  8-hr.  shift  will  soon  be  demanded,  so  that  it  is  safe  to 

SShT^*^  M6  in.  Miv.ni««i  °«~»««  "t  »325  ^^  ^^^     assumc  that  the  item  of  labor  will  soon  be  increased  by 

^^S^uSii^tT^'^miu,'  "*■  ***'****«"°''  j'jjo     a  third.     Under  this  condition  the  net  annual  saving 

Ert«idooo»tfan*rtM^iine..',V.;.":;;;;;;;;;::'.:  41350     would  be  increased  to  $23,878,  thus  making  the  return, 

OniMisTeetment $175,985     including  interest,  50.8  per  cent,  or  a  net  return  of 

•5.1  inO«  5M.oo<v<!ire.  mil  eoDpm fcwia'at  i(  enu  ^^-8  per  cent.    Thus  the  investment  would  be  returned 

SI5S?ShI?Stitar*.:!:.::::::;:::"::r!"::;    *'".'ooo  ^"  approximately  two  and  a  quarter  years. 

.j.^^^  • *"  ^i^^'^^q^^  At  the  present  time  this  railroad  has  an  enviable  rec- 

Njtia«rtiiiit.'.;,7.',I.".".",*,*.".'.",'!;>""-".'.';.;  $46,985     crd  for  a  high  percentage  of  trains  on  time  and  it  is 

0|Mnton^1Slc«s«iiminatad. $22,350     believed  that  Very  little  improvement  in  that  line  is 

STilTi'^roh.utionhWttai);.'.".:;:::::::::::::::  ^loS     possible.    However,  by  the  new  arrangement,  the  aver- 

To^  •  ^„3,,     age  trolley  voltage  at  the  car  will  be  increased  by  20, 

Annjaje^ma:  '         thus  making  possible  the  above  tabulated  annual  energy 

ni«dohaii«aliBUptiaterMt)onWinr«etinant.V..'.:        Oio  saving.     In  addition  the  improved  trolley  voltage  will 

Total ts955  «>ve  greater  leeway   in   the   schedule   because   of   the 

nti:;i^^\n:i:S^,ina,Mnkiv^iU^  *"j4"     increase  in  running  speed  thus  made  possible.    With  one 

^SSS'i^:iiSSt:^i^S::S'ir^SLi^  "  '     substation  out  of  service  the  average  voltage  drop  be- 

pradnaMr  S)  ymn tween  Stations  on  either  side  of  the  one  that  is  idle  will 

-— — be  109  volts,  compared  to  the  present  normal  average 

ule  is  essentially  one  car  each  way  every  40  min.    Local  drop  of  74.5  volts.     However,  even  with  one  station 
cars  are  operated  on  a  schedule  speed  of  23  m.p.h.  and  out  of  service,  under  the  new  arrangement  the  average 
limited  trains  at  80  m.p.h.    Power  U  supplied  to  the  line  over  the  entire  line  wlU  be  increased  by  18  volts  over 
from  duplicate  three-phase.  25-cycle.  38,000-volt  high-  the  present  normal  average  voltege. 
tension  lines  which  parallel  the  right-of-way.    The  trol-         In  conclusion  it  may  be  well  to  say  that  automatic 
ley  wire  is   fed  at  600  volts   from   eight  substations  operation  is  not  an  economy  in  every  proposition  and  in 
spaced  approximately  ten  miles  apart  and  which  may  others  it  is  not  to  be  recommended.     But  by  far  the 
be  switched  to  either  high-tension  line.    There  is  a  greater  number  of  subsUtions  can  be  operated  auto- 
No.  0000  trolley  wire  over  each  track,  and  in  addition  matically  with  economy  and  improved  service. 
two  500.000-circ.mil  feeders  run  the  entire  length  of  the         New  subsUtions  automatically  operated  offer  an  eco- 
Mne.    Rails  are  70  and  90  lb.  per  yard,  all  well  bonded,  nomical  and  very  satisfactory  solution  of  the  problem 
A  nomber  of  the  substations  are  each  equipped  with  a  where  increased  capacity  is  required. 
spue  machine  and  transformers.  To  insure  continuity  of  operation,  many  substations 
It  is  proposed  to  reUin  five  of  the  present  subsUtions  conUin  spare  equipment     In  some  cases  new  buildings 
and  to  eqalp  each  of  them  with  automatic  control  and  can  be  erected  at  intermediate  poinU  and  the  spare  ap- 
high-tension  oil  circuit  breakers  to  replace  the  present  paratus   when    moved   can    be   made   automatic.     The 
stick-type  brewers.     Four  of  the  present  subsUtions  whole  coat  of  this  might  be  covered  by  the  salvage  value 
are  to  be  moved  to  new  locations  and  there  will  be  four  of  the  feeder  copper  removed 
additional  subsUtions  made  up  of  equipment  now  used         Each  proposition  U  a  study  in  itoelf,  so  that  here,  in 

•AiMtract  of  iMUMr  nmt  M  '•"rifr*  oC  ininniiiiB  MantiiMi     °°^  *  general  way,  has  the  attempt  been  made  to  point 
A»««uu«i.  MnwMkM,  lureii  iiTifM.  out  the  advantages  and  the  savings  that  are  to  be  had. 
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Tie  Rod  Specifications  Assist  in  Reducing 

Failures 

The  Specifications  for  Tie  Rods  Used  by  the  Public  Service  Railway 
of  New  Jersey  Are  Given  with  Comments  on  Their  Essential  Features 

By  HOWARD  H.  GEORGE 

Assistant  Engineer  Public  Service  Railway,  Newark,  N.  J. 


TWO  preceding  articles  on  truck  material  specifi- 
cations have  covered  spikes  and  bolts.  The 
present  one  deals  with  specifications  for  tie  rods. 
Failures  of  tie  rods  are  not  uncommon,  especially  where 
they  have  been  installed  in  old  track  for  the  purpose 
of  regaging.  The  original  base  of  the  rail  may  have 
been  comparatively  narrow  or  it  may  have  been  reduced 
by  rusting  or  other  causes  so  as  to  leave  the  rail  base 
in  an  unstable  condition.  This  condition  is  generally 
more  noticeable  where  old  and  partly  decayed  ties  are 
allowed  to  remain  in  the  track,  and  it  is  likely  to  occur 
more  frequently  in  track  constructed  with  9-in.  than 
7-in.  rails.  Failures  also  occur  more  often  where  rails 
are  located  so  that  the  center  of  the  wheel  bearing  does 
not  coincide  with  the  center  of  the  rail  web.  In  this 
case  there  is  a  tendency  for  the  rail  to  tilt  outward  and 
the  load  is  distributed  unequally  over  the  base  of  the 
rail  to  the  tie.  The  unit  compressive  stresses  in  the 
wood  fibers  are  thus  much  greater  along  the  outer  edge 
of  the  rail  base  than  along  the  inner  edge.  Consequently 
the  rail  cuts  the  tie  much  more  quickly  and  produces 
excessive  play  of  the  rail,  a  loosening  of  the  spike  fas- 
tenings and  wide  gage  of  the  tracks.  The  function  of 
the  tie  rod  is  to  prevent  the  spreading  of  the  rails  and, 
since  this  action  is  more  severe  on  curves,  it  is  very 
desirable  to  install  both  tie  rods  and  either  rail  braces 
or  brace  tie  plates  on  them. 

It  has  been  found  that  a  spacing  of  tie  rods  on  6-ft. 
centers  has  given  very  satisfactory  results  in  most 
cases,  although  some  engineers  recommend  a  spacing 
as  low  as  5  ft.  Tie  rods  should  be  located  as  near  the 
head  of  the  rail  as  possible  in  order  to  be  of  the  greatest 
value.  The  vertical  play  of  the  rails  develops  bending 
stresses  in  the  tie  rod  in  addition  to  the  direct  tensile 
stresses  caused  by  the  spreading  action.  The  greatest 
bending  occurs  just  outside  the  inside  nut,  and  it  is 
believed  that  most  of  the  failures  of  tie  rods  occur 
at  this  point  or  somewhere  between  it  and  the  point 
where  the  section  changes  from  flat  to  round,  although 
some  breaks  have  been  known  to  occur  between  the 
two  nuts.  It  is  believed,  however,  that  in  the  latter 
instances  failure  has  been  caused  by  loosening  of  the 
nuts  sufficiently  to  permit  play  between  them.  It  is 
because  of  these  bending  stresses  that  it  is  essential  that 
a  certain  ductility  in  the  material  be  provided  for  in  the 
specifications. 

Several  years  ago  the  Board  of  Supervising  En- 
gineers, Chicago  Traction,  made  some  tests  on  tie  rods 
of  various  descriptions  to  determine  the  actual  tensile 
strength  of  each.*  Three  types  were  tested,  the  first 
made  by  welding  a  round  terminal  to  a  flat  bar,  the 
second  made  by  reducing  the  flat  portion  and  upsetting 
to  make  the  round  terminals,  and  the  third  made  by 

*Se«  second  annual  report,  pace  180. 


turning  over  the  ends  of  the  flat  portion  and  upsetting 
to  make  the  round  terminals.  The  second  method  was 
followed  in  the  manufacture  of  the  tie  rod  shown  here- 
with. In  every  case  the  rods  made  by  the  first  two 
methods  failed  at  the  junction  of  the  round  and  flat  sec- 
tions, each  type  developing  practically  the  same  tensile 
strength.  Those  made  by  the  last  method  failed  in  the 
threaded  terminal,  but  developed  a  higher  tensile 
strength  than  the  specimens  made  by  the  first  two 
methods. 

Still  another  method  of  manufacture  which  has  been 
tried  is  by  rolling  the  flat  section  from  1-in.  round  bars. 
This  has  never  been  very  extensively  adopted,  probably 
on  account  of  the  difficulties  and  increased  cost  of  manu- 
facture. Some  railway  companies  have  also  used  tie  rods 
of  a  circular  section  throughout.     The  advantage  of 
course  lies  in  the  fact  that  they  can  be  readily  made 
in  any  machine  shop,  since  commercial  sizes  of  round 
bars  are  readily  obtainable  from  stock  and  facilities 
for  threading  are  generally  close  at  hand.    However, 
while  these  may  answer  admirably  in  open  track  or 
where  the  paving  is  macadam,  there  are  too  many  ob- 
jections to  their  general  use  to  warrant  very  serious 
consideration.     The  principal  objection   to  the  round 
tie  rods  is  that  their  diameter,  which  cannot  well  be 
made  less  than  J  in.  and  will  more  often  be  1  in.,  is  such 
that  entirely  too  wide  a  joint  is  produced  in  the  paving. 
The  round  rod  also  offers  practically  no  resistance  to 
turning  as  does  the  flat  rod,  and  this  element  might 
tend  to  cause  the  nuts  to  loosen.    Another  advantage 
of  the  flat  rod  is  that  it  lends  itself  more  easily  to 
installation  on  account  of  its  greater  flexibility,  this 
feature  being  especially  desirable  on  those  roads  which 
have  been  using  tie  rods  with  threads  of  equal  length 
on  the  two  ends. 

Attention  is  called  to  a  feature  of  the  design  of  the 
tie  rod  reproduced  in  connection  with  these  specifica- 
tions which,  while  not  entirely  peculiar  to  our  own 
property,  is  still  far  from  being  in  general  use  through- 
out the  country  and  is  decidedly  advantageous.  A 
length  of  3  in.  has  been  threaded  on  one  end  and  one 
of  6  in.  on  the  other  to  eliminate  the  necessity  of  track- 
men bending  the  rods  in  order  to  get  them  through 
the  holes  in  the  rail  webs.  As  a  further  aid  to  the 
trackmen  in  making  the  installation,  the  specifications 
provide  that  all  nuts  must  be  fitted  to  turn  by  hand.  If  a 
nut  can  be  turned  all  the  way  back  on  the  threads  by 
hand,  the  trackman  will  do  this  and  the  rod  can  then 
be  placed  without  bending,  but  if  a  nut  turns  hard  he  is 
very  apt  to  bend  the  rod  rather  than  turn  the  nut 
back  with  a  wrench. 

In  determining  the  length  of  the  threaded  section 
on  each  end  of  the  rod  for  any  particular  property, 
consideration  must  be  given  to  the  thickness  of  the 
webs  of  all  the  rail  sections  in  actual  use,  together  with 
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1.  Material: 

If  steel,  it  shall  be  made  by  the 
open  hearth  or  other  approved  process. 
If  necessary,  heat  treatment  may  be 
used  to  secure  the  desired  physical 
properties. 

If  of  iron,  the  iron  shall  be  double 
refined,  tou^h  and  fibrous  and  uniform 
in  character  and  quality  throughout. 
It  shall  be  thoroughly  welded  in  rolling 
and  be  free  from  cracks,  flaws,  blisters 
and  other  surface  defects.  If  neces- 
sary, heat  treatment  may  also  be  used 
to  secure  the  desired  physical  prop- 
erties. 

2.  Chemical  Composition : 

The  steel  in  the  finished  tie  rod  shall 
conform  to  the  following  chemical 
analysis : 

Carbon  —  from  0.20  per  cent  to  0.35 
per  cent. 

Manganese  —  from  0.60  per  cent  to 
0.90  per  cent. 

Phosphorus  —  not  more  than  0.04 
per  cent. 

Sulphur  —  not  more  than  0.07  per 
cent. 

Silicon  —  from  0.10  per  cent  to  0.20 
per  cent. 

3.  Physical  Properties  and  Tests: 

The  steel  shall  conform  to  the  fol- 
lowing physical  requirements: 

(a)  Elastic  limit  not  less  than  30,000 
lb.  per  square  inch. 

(b)  Elongation  not  less  than  20  per 
cent  in  8  in. 

(e)  Reduction  of  area  not  less  than 
40  per  cent. 

(d)  Elastic  limit  shall  in  no  case  be 
less  than  50  per  cent  of  the  ultimate 
strength. 

(«)  The  ductility  o^  the  ftMl  in  the 
rod*  shall  be  determined  by  the  cold 
bend  test,  which  requires  that  the  ma- 
terial used  in  the  rods  shall  bend  cold 
through  180  deg.  and  flatten  itself 
without  fracture  on  the  outside  of  the 
bent  portion.  The  bend  shall  be  made 
on  the  unthreaded  portion  of  a  finished 
rod.  It  is  not  necessary  that  the  rod 
shall  bend  double  in  the  threaded  por- 
tion. 

The  iron  shall  conform  to  the  follow- 
ing requirements: 

(a)  Ultimate  strength,  not  less  than 
60,000  lb.  per  square  inch. 

ih)  Elastic  limit,  not  less  than  50 
per  cent  of  the  altimate  strength. 


Steel  and  Iron  Tie  Rods 

(c)  Elongation,  not  less  than  18  per 
cent  in  2  in.,  with  the  fracture  wholly 
fibrous. 

(d)  Reduction  of  area  not  less  than 
25  per  cent. 

(e)  The  finished  tie  rod,  when  bent 
back  on  itself  through  180  deg.  and 
hammered  down,  shall  show  no  sigrns 
of  fracture  on  the  outside  of  the  bent 
portion.  The  bend  shall  be  made  on  the 
unthreaded  portion  of  a  finished  rod. 
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In  either  case,  a  sufficient  number  of 
tests  shall  be  made  to  satisfy  the  rail- 
way company's  inspector  that  the  ma- 
terial meets  the  specifications  in  every 
respect,  and  he  shall  have  the  privilege 
of  selecting  the  specimens  to  be  tested. 

4.  Workmanship  and  Finish: 

The  form  and  dimensions  of  both  the 
steel  and  iron  tie  rod  shall  conform  to 
the  drawings  submitted  by  the  railway 
company  and  forming  a  part  of  these 
specifications,  subject  to  the  following 
permissible  variations  from  the  dimen- 
sions shown  on  the  drawings. 

(a)  The  length  shall  not  be  more 
than  t  in.  shorter,  nor  more  than  }  in. 
longer,  than  that  shown  in  the  drawing. 

(6)  The  diameter  of  the  threaded 
portion  or  terminal  shall  not  vary 
more  than  o'l  in.  from  the  diameter 
shown  on  the  drawing. 

(e)  The  length  of  the  threaded  por- 
tions or  terminals  of  the  ro<l  shall  not 
vary  more  than  i  in.  from  those  shown 
on  the  drawing.  The  threaded  ends  of 
the  rod  shall  conform  to  the  U.  S. 
standard  cut  thread. 


(d)  The  outside  dimensions  of  the 
nuts  shall  not  vary  more  than  A  in. 
from  those  '  shown  on  the  drawing: 
Each  terminal  shall  be  fitted  with  t\^ 
hot  pressed  square  'nuts,  four  nuts  : 
each  rod.  Each  nut  must  be  fitted  tu 
turn  by  hand. 

(e)  The  width  of  the  flat  portion  of 
the  rod  shall  not  vary  more  than  A  i"- 
from  that  shown  on  the  drawing. 

(/)    The  thickness  of  the  flat  portion 
of  the  rod  shall  not  vary  more  than 
in.  from  that  shown  on  the  drawing. 

5.  Inspection: 

When  required,  the  manufacture 
shall  furnish  samples  of  rods  from  « 
preliminary  rolling  before  proceeding 
with  the  filling  of  the  order  and  shall 
give  sufficient  notice  in  advance  of  the 
date  when  they  will  be  ready  for  in- 
spection. 

The  railway  company's  inspector 
shall  have  a  free  entry  at  all  times, 
while  the  work  on  the  contract  of  the 
purchaser  is  being  performed,  to  all 
parts  of  the  manufacturer's  works 
which  concern  the  manufacture  of  the 
material  ordered. 

The  inspection  shall  be  made  at  tl 
mill  and  the  manufacturer  shall  aflfoi 
the   railway  company's   inspector,   fri 
of    cost,    all     reasonable    facilities    t 
satisfy  himself  that  the  rods  are  beitu 
furnished    in    accordance    with    the.-.t 
specifications.    The  tests  and  inspection 
shall   be  so  conducted  as  not  to  inter- 
fere  unnecessarily   with    the   operation 
of  the  works. 

Three  test  specimens  shall  be  sr 
lected  at  random  from  each  100  of  tli> 
finished  rods  by  the  railway  company' 
inspector.  If  two  of  them  meet  tli- 
requirements  of  the  specifications  tli' 
lot  will  be  accepted,  but  if  two  fail  the 
lot  will  be  rejected. 

If,  after  shipment,  any  rods  are 
found  to  be  defective,  due  to  poor  ma- 
terial or  bad  manufacture,  they  may  b<' 
rejected. 

6.  MarkinK  and  Shipping: 

When  the  rods  are  shipped,  they 
shall  have  the  nuts  applied  for  at  leaxt 
the  length  of  the  nut  and  shall  !>' 
properly  oiled  to  prevent  rusting.  Thcx 
shall  be  securely  wired  together  in  bun 
dies  of  five  rods  each,  and  each  bundle 
must  be  plainly  marked  aa  to  material, 
name  of  manufacturer,  length  of  rods, 
and  name  and  shipping  addreM  of  con- 
signee. 


the  maximum  and  minimum  amounts  by  which  the  {CAffe 
lines  are  ofTnet  from  the  webti,  ro  a«  to  permit  the  deter- 
inination  of  the  maximum  and  minimum  irrip  that  must 
be  provided  for.  The  total  len^h  of  the  rod  and  the 
length  of  the  longest  thread  which  will  \ye  required  to 
permit  installation  of  the  rod  when  one  nut  is  threaded 
back  as  far  as  it  will  go.  without  bending  the  rod,  can 
then  be  floured.  On  some  properties  like  our  own. 
where  it  is  necessar>-  to  operate  over  more  than  one  gage 
of  track,  rods  of  suitable  lengths  must  be  provided  for 
the  acvcral  gagea. 


It  was  shown  in  preceding  articles  that  the  cost  of 
inspecting  track  spikes  and  bolts  is  very  low  and  the 
same  is  true  in  the  case  of  tie  rods.  Inspection  can  he 
made  at  present  at  the  rate  of  about  $1.60  per  net  ton. 
Since  the  average  weight  of  the  tie  rod  ahow^n  is  approx- 
imately 13.6  lb.  the  cost  of  Inspection  amounts  to  about 
1  cent  each.  As  to  the  cost  of  the  tie  rods  themselves, 
this  of  course  will  var>'  considerably,  but  will  probably 
be  somewhere  between  66  and  80  cents  each  at  present, 
so  that  the  percentage  increase  in  unit  cost  is  so  small 
due  to  inspection  as  to  be  practically  negligible. 
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Co-operation  Between  Traction 
Company  and  Farmer 

Express  Department  of  Connecticut  Company  Has 
Practical  Plan  for  Cutting  the  "H.C.L." 

By  V.  S.  Curtis 

General  Traffic  Agent  the  Connecticut  Company, 
NeA-  Haven.  Conn. 

DURINCx  the  week  of  Feb.  9  to  14  the  Connecticut 
Company's  express  department  maintained  an  ex- 
hibit in  the  agricultural  and  manufacturers'  display, 
conducted  in  the  State  armory  in  Hartford,  for  the  pur- 
pose of  showing  the  utility  of  the  company's  service  in 
transporting  produce  from  the  farms  directly  to  con- 
sumers in  the  cities. 

Some  three  years  ago  an  effort  was  made  to  introduce 
the  "home  hamper"  idea  which  had  been  successfully 
operated  by  the  Long  Island  Railroad,  but  the  plan  was 
interrupted  by  the  war.  Recently  the  project  was  taken 
up  again  and  by  the  aid  of  the  fa»-rr.  bureau  and  the 
city  market  experts  the  active  co-operation  of  a  group 


1 

CD 

1 

1 

express  wagons  of  the  company,  the  consignee  paying 
the  transportation  charges  by  check. 

At  the  exhibit  two  hampers  prepared  by  David  A. 
Clark  of  Milford,  for  customers  in  New  Haven,  were 
shown.  One  hamper  contained  a  home-cured  and 
smoked  ham,  a  fine  chicken,  potatoes,  carrots  and 
turnips.  Its  value  was  not  stated  by  the  shipper  but  it 
was  appraised  at  about  $9  by  the  city  market  expert 
and  on  consultation  with  the  shipper  it  was  found  that 
the  expert  had  exceeded  Mr.  Clark's  estimate  by  about 
twenty  cents.  This  fact  is  mentioned  because  it  is  pro- 
posed to  follow  closely  the  fluctuations  of  market  prices, 
and  differences  of  opinion  as  to  fairness  of  prices  that 
may  arise  between  shippers  and  consignees  will  be 
arbitrated  by  the  city  market  experts.  These  gentlemen 
and  the  Farm  Bureau  and  Grange  experts  will  also  pass 
on  the  quality  of  goods  sent,  and  any  tendency  to  unload 
low-grade  goods  or  defective  products  will  be  checked. 
The  plan  generally  will  result  in  the  consumer  getting 
high-quality  goods  direct  from  the  farm  at  a  low  retail 
price  and  the  farmer  will  receive  something  better  than 
a  high  wholesale  price.  The  consumer  will  be  sure  that 
the  corn  from  the  farm  has  not  been  aged  sufficiently  to 
turn  to  starch  nor  handled  and  re-handled  by  team  or 
motor-truck  from  farm  to  city  market,  to  huckster,  to 
retailer  and  thence  to  him.  The  tomatoes  and  peas  will 
have  no  chance  of  being  bruised  and  heated.  The  lettuce 
will  be  fresh  and  crisp,  not  wilted  and  crushed. 

The  slight  publicity  accorded  the  exhibit  by  the  daily 
press  has  resulted  in  many  inquiries  from  hopeful  con- 
sumers, and  the  problem  confronting  the  sponsors  of 
the  scheme  is  to  find  the  farmers.  It  may  be  necessary 
to  plan  community  or  neighborhood  effort  in  rotating 
crops,  and  in  this  the  granges  locally  and  the  country 
Farm    Bureaus   will   assist. 


EXHIBIT  OF  CONNECTICUT  COMPANY  AT  AGRICULTURAL 
AND  MANUFACTURERS'  DISPLAY 

of  progressive  farmers  was  enlisted.  The  State  Grange, 
through  its  master,  has  taken  an  interest  in  the  proposi- 
tion and  the  officials  of  the  State  Agricultural  College 
at  Storrs  have  encouraged  the  trolley  management. 

The  State  farmers  produce  only  about  16  per  cent  of 
the  farm  products  consumed  in  the  State,  and  they  are 
keenly  alive  to  the  business  opportunity  presented  by 
the  plan  of  the  Connecticut  Company.  A  reference  to 
the  straight-line  map  seen  in  the  exhibit  will  show  the 
territory  served  by  the  express  department.*  At  the 
principal  cities  wagon  service  is  maintained.  The  com- 
pany is  prepared  to  secure  lists  of  persons  of  assured 
credit  in  the  cities  and  by  correspondence  or  otherwise 
introduces  them  to  reliable  farmers  vouched  for  by  the 
Grange  Farm  Bureau  or  market  reporting  service.  The 
consumers  will  be  advised  of  the  kind  of  products  of  the 
farm  that  each  farmer  can  supply  and  orders  will  be 
lilaced  with  the  farmers.  Crates  or  hampers  have  been 
planned  which  hold  six  2-qt.  baskets  each.  These  will  be 
packed  by  the  farmer  in  a  careful  and  attractive  manner 
and  taken  by  him  to  the  point  on  the  electric  line  nearest 
to  his  farm.  They  will  be  picked  up  by  the  crews  of  the 
express  cars  and  delivery  will  be  effected  by  the  regular 


Douglas  Fir  for  Ties 

ACCORDING  to  a  statement  in  the  Railway  Mainte- 
.  nance  Engineer  a  test  of  Douglas  fir  cross  ties 
installed  in  the  main  line  of  the  Great  Western  Railway 
of  England  resulted  in  only  twenty-three  out  of  616  ties 
originally  laid  being  removed  after  seventeen  and  a  half 
years  of  service  under  heavy  traffic. 

The  original  ties  upon  which  records  were  kept  con- 
sisted of  high-grade  Douglas  fir  timber,  sawn  to  size, 
10  in.  X  5  in.  X  9  ft.  The  ties  were  comparatively  dry 
when  received,  and  were  kept  in  stock  only  nine  weeks 
to  finish  the  seasoning  process  before  they  were  sub- 
jected to  the  preservative  process.  The  method  of  pre- 
serving consisted  of  impregnating  the  ties  with  a  creo- 
sote oil,  the  total  amount  of  absorption  averaging  about 
0.8  gal.  per  cubic  foot  of  timber  treated. 

The  ties  were  placed  in  service  May  1,  1898,  in  main- 
line track  where  the  maximum  grade  was  0.06  per  cent, 
descending  on  a  4  deg.  curve.  The  subgrade  at  this 
point  was  an  embankment  composed  of  marl  and  gravel, 
and  the  ballast  used  was  crushed  rock.  The  track  con- 
struction consisted  of  standard  45-ft.  rails,  of  bullhead 
cross-section  and  weighing  92  lb.  per  yard,  supported  by 
chairs.  Upon  inspection  all  ties  were  found  in  service- 
able condition  until  October,  1915,  when  twenty-three 
were  removed  on  account  of  decay. 


•Ditail."!    of    the    work    of    this    department    were    given    in    an 
article  In  the  Issue  of  this  paper  for  Nov.  3.  1917,  page  802. 


The  National  Safety  Council  has,  through  its  educa- 
tional committee,  just  secured  the  co-operation  of  the 
national  organization  of  Boy  Scouts. 
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Letters  to  the  Editors 


Anent  Standard  Track  Spirals 

South  Covington  &  Cincinnati  Street  Railway 

Company,  Inc. 

Covington,  Ky.,  Feb.  23, 1920. 
To  the  Editors: 

I  am  pleased  to  see  that  the  sub-committee  on 
standard  track  spirals  of  the  committee  on  way  matters 
has  gathered  and  submitted  data.  It  will  be  of  great 
value  to  both  the  manufacturer  and  the  street  railway 
to  have  standard  spirals.  However,  any  system  of 
spirals  that  may  be  adopted  must,  to  secure  general 
use,  be  as  good  as  any  now  employed  and  should  be 
flexible  enough  to  meet  any  condition  that  may  arise  in 
ordinary  track  work. 

The  method  of  numbering  and  developing  the  sug- 
gested spirals  is  excellent,  but  there  is  some  criticism 
of  the  particular  spirals  selected.  Compare  the  pro- 
posed spiral  No.  5.3  with  the  Lorain  spiral  No.  2-A. 
The  initial  radius  of  Lorain  spiral  No.  2-A  is  560  ft. 
while  that  of  the  proposed  standard  spiral  No.  5.3  is 
304  ft.  Spiral  No.  2-A  is,  however,  shorter  and  I  be- 
lieve is  better  suited  to  street  railway  work,  because  of 
the  shorter  arc  length  and  smaller  initial  angle. 

I  suggest  that  the  initial  angle  and  angular  change 
be  made  twenty  minutes  rather  than  1  deg.  This  would 
result  in  shorter  arc  lengths  and  a  better  and  more 
flexible  spiral.  Numbering  as  in  the  proposed  stand- 
ards, a  spiral  number  denoting  the  length  of  arc  of  that 
spiral  in  feet  and  tenths,  I  would  suggest  spirals 
No.  1,  2,  2.5,  3,  4,  5,  7.5  and  10.  It  seems  to  me  that 
the  standard  spirals  proposed  by  the  committee  are  not 
correctly  proportioned  to  the  radii  of  the  curves  with 
which  they  are  to  be  compounded. 

No  spirals  should  be  adopted  by  the  association  as 
standard  without  the  widest  possible  discussion. 

W.  T.   ROSSELL, 

Superintendent  of  Track  and  Buildings. 

[Note. — Upon  receipt  of  the  communication  from 
Mr.  RosseU  the  editors  referred  it  to  E.  M.  T.  Ryder 
of  the  committee  on  way  matters  in  order  that  a  reply 
to  the  suggestions  might  appear  in  the  same  issue  with 
the  original  communication.  Mr.  Ryder's  reply  is 
printed  below.— Editors.] 

Thibo  Avenue  Railway  System 

New  York,  N.  Y.,  March  10,  1920. 
To  the  Editors : 

Such  comment  on  standard  track  spirals  as  is  made 
by  W.  T.  Roisell,  superintendent  of  track  and  buildings. 
South  Covington  &  Cincinnati  Street  Railway,  in  his 
letter  of  Feb.  23  to  the  Journal  is  of  interest  in  bring- 
ing out  particular  points  in  regard  to  the  standards  pro- 
posed by  the  committee  on  way  matters  of  the  American 
Electric  Railway  Engineering  Association. 

Mr.  Rossell  bringn  up  the  qaestion  of  arc  length  and 
length  of  initial  radius,  and  compares  proposed  spiral 
6.3  with  the  Lorain  spiral  2-A,  ciJIing  attention  to  the 
fact  that  the  "initial  radius  of  Lorain  spiral  2-A  is 
660  ft.  while  that  of  the  proposed  standard  spiral  6.S  is 
804  ft."    He  evidently  regards  the  longer  initial  radius 


as  of  advantage  and.also  suggests  the  use  of  shorter  arc 
lengths  with  correspondingly  smaller  initial  angles. 

Theoretically  the  length  of  initial  radius  of  the  spiral 
can  be  increased  any  desired  extent  by  shortening  the 
arc  lengths.  For  practical  purposes,  however,  with  any 
spiral  of  the  Searles  type,  which  has  a  uniformly 
increasing  rate  of  curvature,  the  one  really  important 
function  is  the  total  length  of  the  spiral.  This  total 
length  may  be  obtained  in  a  spiral  of  four  chords  or 
eight  chords  or  sixteen  chords,  with  no  particular  dif- 
ference as  regards  the  riding  qualities  of  the  curve  pro- 
vided the  chords  are  not  so  long  as  to  give  an  angular 
change  abrupt  enough  to  give  a  shock  in  the  same  way, 
although  in  less  degree,  as  is  experienced  in  changing 
abruptly  from  a  tangent  to  a  circular  curve.  The  dif- 
ference between  Searles  or  similar  spirals  of  the  same 
total  length  and  with  various  arc  lengths  is  astonish- 
ingly small. 

I  happen  to  have  before  me  a  blueprint  of  a  drawing 
prepared  many  years  ago  by  Wm.  Wharton  Jr.  &  Com- 
pany, Inc.,  comparing  a  spiral  of  eight  arcs  with  one 
of  four  arcs,  holding  the  same  extreme  tangent  points 
and  total  angle.  The  differences  between  the  two  sets 
of  ordinates  from  the  tangent  to  the  compounding 
points  of  the  cur\'es,  the  figures  being  decimals  of  a 
foot,  are:  At  the  first  compounding  point,  —  0.0061, 
second  —  0.0067,  third  +  0.0078.  fourth  -f  0.0024,  fifth 
—  0.0050,  sixth  —  0.0010,  seventh  -f  0.0054. 

There  is  on  the  other  hand  a  practical  objection  to 
having  very  short  arc  lengths  in  that  it  increases  the 
cost  of  manufacture  both  on  account  of  increased  ex- 
pense in  the  engineering  department  and  in  the  shop. 
In  the  spirals  proposed  by  the  way  committee  the 
length  of  arc  for  those  spirals  which  will  be  in  most 
conunon  use  does  not  differ  greatly  from  the  gage  of 
the  track  and  the  total  variation  of  those  spirals  which 
it  is  proposed  to  use  for  branch-offs  is  from  an  arc 
length  of  4  ft.  to  an  arc  length  of  8  ft.  6  in. 

Mr.  Rossell's  comment  that  "no  spirals  should  be 
adopted  by  the  association  as  standard  without  the 
widest  possible  discussion"  is  very  sound  and  it  is  to 
be  hoped  that  other  engineers  will  follow  his  example 
and  give  the  way  committee  the  benefit  of  their  ideas 
on  this  subject.  E.  M.  T.  Ryder, 

Engineer,  Maintenance  of  Way. 


Beam  Type  Track  Weak  in  Tie  Between  Rails 
and  Short  on  Bearing  Area 

The  Kansas  City  Railways 

Kansas  City.  Mo.,  March  28,  1920. 
To  the  Editors: 

The  type  of  construction  which  provides  for  the  lay- 
ing of  concrete  paving  in  one  mass  with  the  concrete 
that  is  used  in  the  track  foundation  is  undoubtedly 
good,  but  in  the  type  that  is  described  in  the  article  on 
page  609  of  Electric  Railway  Journal,  issue  of  March 
20,  1920,  1  see  some  structural  weaknesses  that  are 
bound  sooner  or  latter  to  cause  trouble.  It  is  stated  that 
this  track  and  pavement  have  given  satisfactory  service- 
over  a  term  of  about  four  years.  I  do  not  question  but 
that  such  results  may  be  obtained  on  track  so  con- 
structed under  light  traffic,  under  favorable  soil  condi- 
tions and  in  mild  climate,  but  one.  should  not  be  led  to 
use  a  constmction  of  this  type  under  any  and  all  con- 
ditions, particularly  in  wet  clay  soils  and  in  climate 
where  the  frost  penetrates  far  below  the  surface. 
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In  the  construction  described  the  heavily  reinforced 
beam  is  undoubtedly  of  sufficient  strength  to  give  the 
effect  of  very  deep  rail  and  longitudinally  the  construc- 
tion is  sound;  but  the  two  rails  are  only  bound  together 
by  a  light  tie  bar  and  a  5-in.  concrete  pavement.  This 
is  not  a  sufficient  bond  between  the  two  rails  and  the 
settlement  of  one  beam  more  than  the  other  will  cause 
longitudinal  cracks  in  the  concrete.  Failure  of  the  pave- 
ment inside  or  outside  of  the  rails  will  result  in  change 
in  gage  that  will  be  aggravated  from  day  to  day  under 
traffic  and  it  will  result  eventually  in  corrugation  and 
the  general  breaking  up  of  the  structure.  To  guard 
against  matters  of  this  kind  it  is  essential  that  the 
rails  be  bound  together  at  some  point  below  their  base 
by  means  of  ties  of  steel  or  wood  or  a  mass  of  concrete, 
so  that  with  any  pressure  from  frost  or  any  settlement 
of  the  track  the  two  rails  are  bound  together  and  move 
as  one.  The  fact  that  one  rail  can  settle  independently 
of  the  other  has  been  the  principal  factor  in  the  failure 
of  the  beam  type  of  construction. 

I  am  not  advised  of  the  unit  cost  of  this  construc- 
tion, which  is  a  matter  of  vital  importance,  but  I  am  of 
the  opinion  from  the  comparison  of  the  amount  of 
material  required  and  the  estimated  amount  of  labor, 
as  based  on  our  local  conditions,  that  this  track  would 
cost  25  per  cent  more  than  track  with  a  similar  rail 
section  with  white  oak  or  steel  ties  constructed  upon  a 
solid  slab  of  concrete.  I  judge  from  the  cross  section 
of  the  track  described  that  there  would  be  a  great  deal 
of  difficulty  in  the  placing  and  maintaining  of  the  rails 
to  the  proper  surface  and  line  while  the  work  of  con- 
creting is  in  progress  and  that  the  handling  and  plac- 
ing of  so  many  separate  parts  would  result  in  exces- 
sive labor  costs. 

It  is  also  pointed  out  that  only  the  area  of  the  bot- 
tom of  the  beam  on  the  soil  can  be  depended  on  to 
carry  the  load  to  the  subgrade,  an  area  of  2  sq.ft.  per 
lineal  foot  of  track;  whereas  with  ties  on  ballast  or 
concrete  the  area  in  practically  every  other  type  of 
construction  is  9  sq.ft.  per  foot  of  track. 

The  theory  of  the  beam  type  of  construction  is  un- 
sound and  the  use  of  this  form  of  construction  has 
almost  invariably  resulted  in  failure  and  will  only  give 
satisfactory  results  temporarily  and  under  favorable 
conditions.  A.  E.  Harvey, 

Chief  Engineer. 

Illinois  Committee  Appointments 

At  a  joint  meeting  of  t^e  executive  committees  of 
the  Illinois  State  Electric  Association  and  Illinois  Elec- 
tric Railways  Association  and  the  board  of  directors  of 
the  Illinois  Gas  Association  two  joint  committees  were 
appointed,  one  to  be  known  as  the  Joint  Public  Policy 
Committee,  composed  as  follows:  For  the  electric  rail- 
ways, E.  C.  Faber,  chairman;  Britton  I.  Budd  and  J.  R. 
Blackball;  for  the  electric  lighting  companies,  Frank  J. 
Baker,  R.  S.  Wallace  and  H.  E.  Chubbuck;  for  the  gas 
companies,  W.  M.  Willett,  A.  D.  Mackie,  Bernard  J. 
MuUaney  and  R.  V.  Prather.  The  second  committee 
will  be  known  as  the  Relations  to  Educational  Insti- 
tutions Committee  and  will  be  composed  as  follows: 
R.  V.  Prather,  chairman;  for  the  electric  railways,  H. 
E.  Chubbuck  and  E.  C.  Faber;  for  the  electric  KgMrng 
companies,  B.  J.  Denman  and  Frank  J.  Baker ;  for  the  gas 
companies,  H.  H.  Clark  and  A.  D.  Mackie.  This  is  an- 
other progressive  step  by  these  associations  in  line  with 
the  work  of  the  committee  on  public  utility  information. 


Association  News 


Mr.  Henry  Before  I.  C.  C. 

Argues  That  Electric  Railways  Should  Not  Be 

Included  in  Properties  Covered  by 

Transportation  Act 

AN  INTERPRETATION  of  the  transportation  act  as 
L  it  applies  to  interurban  electric  railways  was  asked 
of  the  Interstate  Commerce  Commission  on  March  22  by 
Charles  L.  Henry,  chairman  of  the  committee  on  na- 
tional relations  of  the  American  Electric  Railway  Asso- 
ciation. He  explained  that  there  is  uncertainty  among 
the  operators  of  interurban  lines  as  to  the  application 
that  will  be  made  of  the  clause  in  the  bill  which  excludes 
from  the  operation  of  the  law  such  interurban  electric 
railways  as  are  not  "engaged  in  the  general  transporta- 
tion of  freight."  Mr.  Henry  urged  that  the  commis- 
sion interpret  the  clause  so  as  to  exclude  at  least  all 
interurban  lines  whose  freight  receipts  do  not  exceed 
one-half  of  their  entire  revenue. 

Mr.  Henry  told  the  commission  that  it  would  be  very 
unfair  to  include  interurban  lines  under  the  act,  thereby 
grouping  them  with  the  steam  railroads  and  subjecting 
them  to  the  provisions  of  the  law  covering  valuation 
and  the  fixing  of  rates  so  as  to  yield  5i  per  cent  on  the 
capital  invested.  While  such  a  return  might  be  fair  to 
the  well-established  steam  roads,  it  would  in  no  way  be 
an  adequate  return  to  the  interurban  lines,  since  the 
steam  roads  are  in  a  position  to  get  money  much  cheaper 
than  are  the  interurban  companies.  It  would  be  neces- 
sary to  increase  the  percentage  to  seven  or  eight  in  or- 
der to  be  fair  with  the  interurban  lines,  Mr.  Henry  de- 
clared. If  the  commission  should  interpret  the  act  so  as 
to  bring  any  considerable  number  of  the  interurban 
lines  under  the  transptortation  act,  Mr.  Henry  declared 
that  it  would  serve  to  check  the  development  of  the 
industry. 

No  one  of  the  commissioners  asked  questions  during 
Mr.  Henry's  presentation,  and  as  a  result  there  was  no 
indication  as  to  what  ideas  the  commissioners  may  have 
in  the  matter.  Mr.  Henr^  expressed  the  personal 
opinion  that  it  would  be  so  economically  wrong  and  so 
manifestly  unnatural  to  bring  the  interurban  lines  under 
the  purview  of  the  transpwrtation  statute  that  he  feels 
certain  that  no  effort  will  be  made  to  claim  jurisdiction 
over  any  interurban  lines  excepting  those  which  receive 
more  than  one-half  of  revenue  from  the  transportation 
of  freight. 

Mr.  Henry  has  recently  taken  over  the  management 
of  the  Washington  office  of  the  American  Electric  Rail- 
way Association  and  is  making  plans  to  render  a  com- 
plete Washington  service  to  the  member  companies  of 
the  organization.  An  outline  of  his  plans  was  given 
in  the  issues  of  this  paper  for  March  6,  page  483,  and 
March  13,  page  546. 

On  March  19  a  meeting  of  the  committee  on  national 
relations  of  the  association  was  held  at  Mr.  Henry's 
office  in  Washtngtonn.  -  In  addition  toMr.  Henry  those  in 
attendance  were:  A.  W.  Brady,  Anderson,  Ind.;  L.  S. 
Storrs,  New  Haven;  C.  L.  S.  Tingley,  Philadelphia; 
Frederick  S.  Pratt,  Boston;  C.  E.  Thompson,  Chicago, 
and  E.  B.  Burritt,  secretary  of  the  association. 
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Equipment  Committee  Meets 

A  MEETING  of  the  Engineering  Association  com- 
mittee on  equipment  was  held  in  New  York  City 
on  March  18  and  19.  Those  in  attendance  were:  vice- 
chairman  H.  A.  Johnson,  Metropolitan  West  Side  Ele- 
vated Railway,  Chicago;  W.  S.  Adams,  the  J.  G.  Brill 
Company;  H.  A.  Benedict,  Public  Service  Railway; 
E.  D.  Priest,  General  Electric  Company;  F.  W.  Sargent, 
American  Brake  Shoe  &  Foundry  Company;  C.  W. 
Squier,  Electric  Railway  Journal,  and  J.  W.  Welsh, 
special  engineer  of  the  association. 

The  large  amount  of  material  which  was  presented 
by  the  various  subcommittees  for  consideration  showed 
the  activity  and  interest  that  was  being  manifest  in 
the  work.  A  form  of  questionnaire  for  obtaining  in- 
formation on  the  life  of  wearing  parts  was  approved, 
and  this  will  be  sent  to  various  railways  soon. 

An  additional  subject,  that  of  obtaining  information 
of  value  in  fighting  snow  and  safeguarding  equipment 
under  extreme  weather  conditions,  was  assigned. 


New  England  Street  Railway  Club 

Noted  Speakers  Address  Five  Hundred  Members 
and  Guests  at  Twentieth  Annual  Banquet 

ABOUT  500  members  and  guests  attended  the  annual 
L  banquet  of  the  New  England  Street  Railway  Club 
held  at  the  Copley  Plaza  Hotel,  Boston,  on  the  evening 
of  March  25.  After  the  dinner  I.  A.  May,  comptroller 
the  Connecticut  Company,  the  newly  elected  president, 
expre.s.sed  his  appreciation  of  the  honor  of  his  election 
and  then  introduced  as  toastmaster  for  the  evening 
Hon.  Samuel  L.  Powers,  one  of  the  State  trustees  of 
the  Boston  Elevated  Railway.  Mr.  Powers  acted  most 
acceptably  in  introducing  the  four  scheduled  speakers. 
Hon.  Calvin  Coolidge,  Governor  of  Massachusetts,  made 
the  first  address  and  expressed  a  plea  for  the  collection, 
not  the  dissipation,  of  capital.  If  its  production  is 
secured  its  distribution  follows.  He  also  urged  the 
building  up  and  strengthening  of  the  transportation 
utilities  as  of  benefit  to  the  public. 

Mayor  Andrew  J.  Peters  of  Boston,  who  followed 
Governor  Coolidge,  described  the  railways  as  an  essen- 
tial part  of  the  public  life  and  advocated  a  close  co-oper- 
ation between  them  and  the  public. 

Governor  William  C.  Sproul  of  Pennsylvania,  the  third 
speaker,  discussed  principally  the  necessity  of  all  citi- 
zens taking  an  active  interest  in  political  affairs  and 
insisting  upon  the  administration  of  national  and  state 
undertakings  on  a  business  basis.  He  also  stressed 
the  importance  of  good  transportation  to  the  nation's 
prosperity. 

Matthew  C.  Bru.nh.  now  president  American  Inter- 
national Shipbuilding  Company,  the  final  speaker,  con- 
gratulated the  club  that  speakers  of  such  prominence 
had  addressed  them  and  expres-ted  such  opinions  on 
the  necessity  of  fair  .treatment  of  the  railways.  He 
urged  team  work  and  support  of  both  the  club  and  the 
American  Association.  Railway  men  should  not  be  re- 
quired to  apologize  for  asking  for  the  things  they  need 
to  give  good  transportation  service.  They  should  also 
take  an  active  interest  in  the  selection  of  authorities 
who  will  give  a  business  administration.  Mr.  Brush 
then  gave  an  extended  account  of  the  work  of  the  Amer- 
ican International  Shipbuilding  Corporation  at  Hog 
Island. 

The  entertainment  of  the  evening  concluded  with  an 


exhibition  of  moving  pictures  of  the  Hog  Island  ship 
yards,  with  explanations  by  Mr.  Brash. 

At  the  annual  election  in  the  afternoon  the  following 
officers  were  chosen:  President,  I.  A.  May,  comptroller 
the  Connecticut  Company,  New  Haven,  Conn.;  Vice- 
President,  John  Lindall,  superintendent  of  rolling  stock 
and  shops,  Boston  Elevated  Railway;  Joseph  S.  Good- 
win, manager  Bridgeport  division,  the  Connecticut 
Company;  T.  H.  Kendrigan,  superintendent  and  claim 
agent,  Manchester  &  Derry  Street  Railway,  Manchester, 
N.  H. ;  S.  S.  Nicholson,  vice-president  Rutland  Railway, 
Light  &  Power  Company ;  Alfred  Sweeney,  general  man- 
ager, the  Androscoggin  &  Kennebec  Railway,  Lewiston, 
Maine,  and  Walter  C.  Slade,  superintendent  of  power 
and  lines,  the  Rhode  Island  Company,  Providence;  secre- 
tar>-,  John  W.  Belling,  Boston,  Mass. ;  treasurer,  Fred 
F.  Stockwell,  Cambridge,  Mass. 


Comparison  of  Costs  of  Heating  Rivets 

THE  Berwick  Electric  Rivet  Heater  Company  has 
given  out  .some  costs  for  heating  rivets  by  various 
means  which  were  compiled  from  tests  made  in  its  own 
plant.  The  company  states  that  from  12  to  14  gal.  of  fuel 
oil  is  required  to  heat  100,1b.  of  rivets.    At  a  cost  of 

fuel  oil  of  6  cents  a 
gallon  delivered  in  the 
plant  tanks,  the  cost 
of  heating  is  from  72 
cents  to  84  cents  per 
100  lb.  of  rivets.  To 
this  must  be  added  the 
maintenance  cost  of 
three  furnaces,  re- 
bricking,  etc.,  amount- 
ing to  2  cents  per  100 
lb.  Where  coke  is 
used  for  fuel,  it  re- 
quires approximately 
1<}5  lb.  of  coke  to  heat 
1001b.  of  rivets.  With 
coke  at  $7.80  per  ton 
delivered,  the  fuel 
cost  is  46  cents  per 
100  lb.  of  rivets,  to 
which  must  be  added 
25  cents  for  carr>'ing 
the  coke  to  the  fur- 
nace and  removing  the 
ashes,  plus  also  a  2-cent  maintenance  charge.  The  total 
heating  cost  is  72  cents  per  100  lb.  of  heated  rivets. 
The  cost  of  heating  rivets  with  coal  is  approximately  the 
.samf>  as  that  with  coke. 

It  requires  approximately  432  cu.ft.  of  gas  to  heat  100 
lb.  of  rivets,  so  that  with  gas  at  70  cents  per  1,000  cu.ft. 
plus  a  maintenance  charge  of  4  cents  there  is  a  total  of 
34  cents  jjer  1(H)  lb.  of  heated  rivets. 

For  heating  rivets  by  electricity  approximately  20 
kw.-hr.  is  required  to  heat  100  lb.  With  electrical  energj- 
at  U  cents  per  kilowatt-hour  the  cost  is  26  cents  per 
100  lb.  of  heated  rivets.  The  maintenance  cost  of  an 
electric  heater,  as  judged  by  the  experience  of  the  com- 
pany over  a  period  of  five  years,  is  very  small,  consist- 
ing only  of  wear  on  the  copper  electrodes  and  contacts. 
The  accompanying  illustration  shows  the  type  of 
electric  rivet  heater  which  has  been  placed  on  the  market 
by  this  company.  The  heaters  are  constructed  with 
several  types  of  electrodes  to  meet  various  conditions. 
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Labor  Not  a  Commodity 

Report    of    Industrial    Conference    Re- 
flects  Increased   Respect  in  Which 
Labor  is  Now  Held 

The  President's  Industrial  Confer- 
ence has  reported.  It  proposed  to  the 
President  and  to  Congress  a  national 
system  for  dealing  with  industrial 
disputes  based  on  three  cardinal  prin- 
ciples which .  were  recognized  by  the 
conference  in  forming  its  conclusions. 
These  are: 

Workers  Have  Right  to  Strike 

1.  That  labor  is  not  a  commodity,  but  a 
liuman  relation  which  mu.st  be  adetiuately 
organized. 

2.  That  workers  have  a  right  to  strike. 
In  recognition  of  this,  the  conference  rc- 
fu.sed  to  recommend  legal  prohibition  of 
strikes. 

3.  That  adjustment  of  the  grievances  of 
any  group  must  be  made  in  co-operation 
with  the  other  party  to  the  dispute.  This 
principle  is  recognized  in  all  the  machinery 
Tecomm ended    by    the   conference. 

The  report  is  a  document  of  20,000 
words.  It  goes  into  every  phase  of 
labor  relations  and  conditions  of  em- 
ployment. Its  most  significant  recom- 
mendations are  for: 

1.  Establishment  of  employee  represen- 
tation in  shops  or  plants. 

2.  Acceptance  of  the  principle  of  col- 
lective  bargaining. 

3.  Creation  of  machinery  for  settlement 
of  all   industrial   disputes. 

4.  .\  new  system  of  food  marketing 
and  development  of  co-operative  buying 
and  selling  of  food  products  to  stop  spec- 
ulation and  profiteering. 

."i.  Fixing  of  a  minimum  wage  to  give 
rea.sonable  living  conditions  and  protect 
community  and  individual  from  the  ill 
effects  of  lack  of  competence. 

6.  Extension  of  Government  machinery 
to   investigate  living  costs. 

7.  Establishment  of  "gain-sharing"  as 
opposed   to  profit-sharing. 

8.  Promotion  of  the  insurance  principle 
and  for  converting  Ijiberty  loan  savings 
into  some   form   of  annuities. 

!i.  Fixing  hours  of  labor  on  a  weekly 
basis,  with  preferably  forty-eight  hours  a 
week   and   a   Saturday    half   holiday. 

10.  P'inal  determination  of  hours  of  labor 
on  the  basis  of  studies  of  fatigue  and  the 
effect  of  work  in  a  particular  calling  on 
the  one  hand  and  studies  of  hours  that 
will  give  maximum  production  on  the  other.. 

H.  Prevention  of  child  labor  and  en- 
forced schooling  and  ph.vsical  upbuilding. 

12.  .'Special  safeguards  for  women  in  in- 
dustry as  to  hours  and  conditions  of  work, 
and  equal  pay  for  equal  skill  and  pro- 
duction. 

13.  Hetter  housing. 

14.  Prevention  of  labor  turnover. 

1  .^.  Kelief  from  present  economic  condi- 
tions for  Government  workers  and  school 
teachers. 

Profit  Sharing  No  Panacea 
The  report  opposes: 

1.  Profit  sharing  as  a  panacea  for  labor 
ills. 

2.  Restriction  of  production  by  labor. 

3.  Strike  by  United  States  employees  or 
public  servants,  such  as  police  and  firemen. 

I  .VfHliation  of  policemen  and  firemen 
li  organizations  that  use  the  strike 
ipon. 

'.     En<'onragement   of   overtime   work. 

As  applied  to  public  utilities  other 
than  railroads  under  the  Esch-Cum- 
mins  act,  the  report  provides  that  a 
rtgional  board  shall  have  only  one 
panel  member  on  each  side,  while  two 


members  shall  be  appointed  by  the 
Government  authority  or  commission 
authorized  to  regulate  the  utility  in 
which  the  dispute  arises.  The  unani- 
mous findings  of  such  a  board  are 
morally  binding  upon  both  parties  to 
the  dispute  unless  disaffirmed  in  writ- 
ing within  specified  periods.  .Appeals 
to  the  national  board  in  utilities  cases 
are  to  be  decided  by  majority  vote 
(including  one  of  the  public  members). 
Mr.  Gregory  and  Mr.  Stuart,  of  the 
conference,  were  in  favor  of  making 
strikes  in  essential  industries  unlawful, 
but  the  majority  were  unwilling  to 
go  so  far. 

10  Per  Cent  Wage  Increase 
in  Pittsburgh 

AH  employees  of  the  Pittsburgh 
(Pa.)  Railways  working  on  an  hourly 
basis  are  to  get  a  wage  increase  of  10 
per  cent,  effective  on  April  1.  Charles 
A.  Fagan,  S.  L.  Tone  and  W.  D.  George, 
the  receivers,  made  this  announcement 
on  March  18.  About  7,000  men, 
chiefly  manual  workers,  are  affected. 
The  increase  will  cost  the  railway 
about  81,000,000  additional  annually. 

Patrick  J.  McGrath,  secretary  of  the 
union,  declared  that  the  receivers'  10 
per  cent  increase  will  have  no  effect 
upon  the  demands  about  to  be  made 
by  the  motormen  and  conductors  for 
more  wages.  These  demands ,  he  de- 
clared, will  be  pushed.     He  said: 

We  received  notice  of  the  10  per  cent 
increase  and  It  was  read  at  the  meetings 
of  the  men  last  night  and  to-day.  No  ac- 
tion was  taken  on  it.  of  course.  We  were 
informed  the  receivers  intended  to  put  the 
increase  into  effect  and  we  have  no  objec- 
tions to  their  plans.  Our  agreement  with 
the  receivers  expires  on  April  30.  Under 
that  agreement  each  side  must  give  notice 
of  changes  desired  a  month  before  the  ex- 
piration of  the  agreement.  We  will  give 
such  notice  about  April  1.  unless  the  re- 
ceivers ask  an  earlier  meeting.  We  will 
not  announce  publicly  what  we  are  going 
to  ask  for  until  we  have  first  submitted  it 
to    the    receivers. 

Changes  in  certain  working  condi- 
tions also  will  be  demanded  by  the  men. 
The  10  per  cent  wage  increase  will  give 
them  a  minimum  pay  of  58.3  cents  an 
hour  and  a  maximum  of  62.7,  against 
53  and  57  as  at  present.  It  is  under- 
stood that  the  men  will  demand  15  per 
cent  more. 

Last  April,  when  the  receivers 
failed  to  meet  the  demands  of  the 
men,  a  strike  resulted,  paralyzing  the 
entire  electric  transportation  system 
of  Greater  Pittsburgh  for  three  days 
and  causing  a  loss  to  mercantile  and 
other  interests  of  upward  of  $10,000,000. 

Elsewhere  in  this  issue  extended  ref- 
erence is  made  to  the  report  of  the 
Public  Service  Commission  with  respect 
to  fares  in  Pittsburgh  and  to  the  value 
of  the  property  as  found  by  the  com- 
mission. 


Will  Discontinue  Park 

Company   at   Fort   Wayne  Finds  Auto- 
mobile Keen  Competitor  and  Oper- 
ating   Cost    Prohibitive 

Robison  Park,  for  a  quarter  of  a  cen- 
tury the  recreation  point  for  citizens 
0*'  Fort  Wayne,  Ind.,  is  to  be  closed. 
This  has  just  been  announced  by  the 
Indiana  Public  Service  Corporation, 
owner  of  the  property.  Last  year  was 
the  biggest  the  park  has  ever  had  in 
point  of  attendance  and  receipts. 

Robert  M.  Feustel,  president  of  the 
corporation,  in  announcing  the  inten- 
tion to  sell  the  buildings  and  ground 
and  junk  the  7-miIe  double-track  line 
to  the  park,  declared  that  the  park  had 
never  paid  and  that  it  is  out  of  the 
question  for  the  corporation  to  con- 
tinue the  operation  of  the  resort.  Mr. 
Feustel  said: 

The  railway  has  liad  no  real  choice  In 
the  matter.  The  company's  open  cars  are 
no  longer  in  condition  to  operate.  The 
company  feels  that  real  protection  to  its 
patrons  is  the  fii'st  consideration  and  so 
does  not  care  to  risk  the  lives  of  patrons 
on  the  old  open  cai's.  Regarding  the  earn- 
ings side  of  the  matter  the  story  at  Fort 
Wayne  has  been  the  same  as  with  all 
other  electric  railway  parks  over  the  coun- 
try where  a  long  haul  was  made  over  a 
route  which  was  not  use<i  all  the  year 
i-ognd  In  regular  service.  These  parks  have 
never  paid.  I.iast  jear  the  total  receipts 
from  the  car  operation  were  $28,498,  which 
was  about  18  cents  per  car  mile  of  opera- 
tion. This  cost  barely  paid  the  wages  of 
trainmen  and  actual  power  costs.  It  left 
nothing  for  car  or  track  maintenance  and 
other  miscellaneous  expenses. 

Some  Traffic  Figures 

During  the  past  six  years  the  earn- 
ings of  the  park  line  together  with 
number  of  passengers  carried  have  been 
as  follows: 

Car  Miles  Operated — 1914, 137,546  ;  1915, 
111,359;  1916,  139,134;  1917,  120,044;  1918, 
135,523;  1919,  153,788. 

Passengers  Carried  on  Cars — 1914,  178,- 
472;  1915,  120,391;  1916,  170,909;  1917, 
167,284;  1918,  162,322;  1919,  197,232; 
Total,    996,610  ;    average   per   year,    166,102. 

Total  Earnings  —  1914.  $24,765;  1915, 
$16,644;  1916.  $22,158;  1917,  $22,461;  1918. 
$24,910  ;   1919,  $28,498. 

To  Park  in  Attomobiles — 1914,  20,861 : 
1915,  22,1,13;  1916,  .S4,187 ;  1917,  46,796; 
1918,   44,218  :    1919,   57,491. 

Total  at  Park  — 1914,  199,330;  1916, 
142,524;  1916,  205.096;  1917.  214,080;  1918, 
206,540;  1919,  254,723.  Grand  total,  1,- 
222,296  ;    average   per   year.    203,716. 

It  is  estimated  that  the  replacement 
value  of  the  thirty  or  more  buildings 
at  the  park,  the  double-track  line,  etc., 
is  close  to  $500,000. 

Fort  Wayne  will  not  be  without  an 
amusement  park  during  the  coming 
summer,  as  (5eorge  F.  Trier,  who  con- 
ducted the  dancing  pavilion  at  Robison 
Park,  has  organized  a  $200,000  com- 
pany to  erect  and  operate  an  amuse- 
ment park  just  beyond  Foster  Park  at 
the  edge  of  the  southern  city  limits 
and  within  a  short  walking  distance  of 
the  Broadway  line  of  the  Indiana 
Public  Service  Corporation, 
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Mr.  Doherty  Ready  to  Sell  to  City 

Will  Accept  $11,000,000  for  Railway  Property  at  Toledo,  With 
Discount  for  All  Cash 


The  commission  appointed  by  Federal 
Judge  Killits  to  draw  up  an  ordinance 
providing  for  the  municipal  ownership 
of  the  railway  system  of  Toledo,  Ohio, 
has  been  busy  making  preliminary  in- 
quiries. The  members  asked  Henry  L. 
Doherty  what  his  price  would  be  on 
the  lines,  asked  for  legal  aid  from  the 
city  law  director  and  Mayor  Schreiber, 
and  solicited  the  co-operation  of  a  sub- 
committee of  the  Council. 

Offer  to  Sell  Was  Telegraphed 

Mr.  Doherty  wired  from  New  York 
that  his  engineers  determined  the  value 
of  the  property  at  $16,000,000,  but  that 
he  would  teke  $11,000,000,  20  per  cent 
cash  and  the  remainder  in  first  mort- 
gage bonds.  He  also  indicated  that  he 
might  discount  this  sum  for  a  total  cash 
purchase  price.  The  city's  valuation 
figures  were  $7,111,000.  Mr.  Doherty's 
answer  to  Mayor  Schreiber's  question 
directed  by  the  commission  was  as 
follows : 

t  have  diBCUB8«>d  with  my  associates  a 
«ale  price  for  the  railway  properties.  We 
fael  that  under  the  federal  decisions  we  are 
entltle'l  to  pifent  valU»  of  the  inventory 
property.  This,  according  (o  our  eniftneers. 
would  be  approximately  tlS.OOO.OOO.  which 
we  can  substantiate  by  competent  and  rep- 
utable experts  in  this  line.  According  to 
the  Qoodwillle  commission  the  property 
showed  a  value  in  exce^  of  112,000,000. 

Tour  telegram  does  not  say  In.  iuat  what 
manner  you  purpose  to  make  payment,  but 
a9  you  had  previously  expressed  the  desire 
not  to  use  the  entire  debt  power  of  the 
city  I  assume  you  will  want  to  pay  about 
20  per  cent  In  cash  and  the  balance  In 
bonds. 

To  secure  a  settlement  of  the  matter  we 
would  be  wllIinR  to  Uke  111,000.000,  but 
would,  of  course,  prefer  to  have  cash  and 
would  discount  the  above  If  the  city  should 
desire  to  make  entire  payment 

Ready  to  Accept  $2,200,000  Cash 

Mr.  Doherty  has  not  yet  given  an 
answer  to  the  Mayor  on  what  his  dis- 
counted price  would  be. 

The  appraisal  of  the  property  by 
Service  Director  Goodwillie,  Prof. 
Riggs  of  Ann  Arbor  and  Frederick 
W.  Ballard  of  Cleveland,  which  was 
accepted  by  the  service-at^oat  commis- 
sion and  which  some  of  the  municipal 
ownership  commisiioners  believe  is  too 
high,  can  be  successfally  defended  in 
coart,  the  experts  declare. 

Mr.  Doherty's  price  of  $11,000,000 
would  indicate  that  he  regards  the 
price  of  $7,111,000  as  below  what  might 
be  secured  on  the  bonds  in  the  open 
market.  He  propoae*  to  accept  a  cash 
payment  of  $2,200,000  and  first  mort- 
gage bonds  for  the  balance  of  $8300,- 
000.  These  bond*  then  would  have  the 
railway  property  as  their  only  security. 

The  rommissioners  have  propoaed 
condemnation  through  court  proceed- 
ings since  the  receipt  of  Mr.  Doherty's 
price.  The  Mayor  and  legal  experts  are 
preparing  the  plan  of  operatioa  for  th« 
commissioners  to  carry  out.  They  have 
made  little  progrpsR  thus  far  on  account 
of  the  fact  that  there  is  no  precedent 
in  Ohio  for  the  condemnation  of  a  rail- 
way property  and  very  little  praoadent 


anywhere  for  condemnation  of  public 
utilities. 

The  commissioners  have  indicated 
that  they  might  not  wish  to  recommend 
the  purchase  of  the  entire  system,  but 
that  some  of  the  lines  ought  to  be 
abandoned  and  others  re-routed,  sup- 
plemented, possibly,  by  a  bus  system. 

"If  the  city  was  dealing  with  a  man 
for  any  other  property  and  he  made  a 
reply  like  Mr.  Doherty  has  sent,  I  am 
sure  the  city  would  cease  to  neg^)tiate 
and  proceed  to  condemn,"  declared 
Henry  W.  Ashley,  chairman  of  the  mu- 
nicipal ownership  commission. 

The  city  has  been  asked  to  look  into 


the  matter  of  "damages"  to  which  the 
company  would  be  entitled  if  not  all 
the  lines  were  bought  by  the  city. 

Chairman  Ashley  declared  in  a  meet- 
ing of  the  commission  that  he  had  se- 
cured legal  advice  that  the  company 
would  have  no  claim  to  damages  if  the 
city  took  only  parts  of  the  present 
system. 

While  the  municipal  ownership  com- 
mission is  battling  to  draft  an  ordi- 
nance to  submit  to  the  people  at  the 
same  time  that  the  cost-of-service 
measure  is  up  for  ratification,  the  cost- 
of-service  commission  is  waiting  the 
written  objections  and  suggestions  for 
improvement  of  their  document  from 
Henry  L.  Doherty  and  the  company. 

It  is  thought  that  both  measures  may 
be  ready  to  submit  to  the  people  at  one 
election  about  June  15. 


The  Worst  Is  Over 

stone  &  Webster  Look  for  Continued  Betterment  of  Conditions 
Affecting  the  Public  Utilities 


Stone  &  Webster  have  prepared  an 
analysis  of  conditions  in  the  public  util- 
ity field  which  sounds  one  of  the  first 
optimistic  notes  heard  since  the  begin- 
ning of  the  war.  They  summarize  gen- 
eral conditions  as  follows: 

1.  Electric  light,  power  and  gas  com- 
panies have  demonstrated  an  ability  to 
readjust  rates  and  oi^eratlng  conditions  to 
olTset  Increases  in  operating  expenses  and 
continue  a  satisfactory  return  on  the  In- 
vestment. 

2.  Street  railways  are  gradually  but 
more  slowly  readjusting  rates  and  methods 
of  operation,  and  promise  ultimately  as 
satisfactory  results  as  those  which  have 
been  obtained  by  electric  light  and  power 
and  gas  companies. 

3.  Present  Indications  all  point  to  the 
conclusion  that  operating  costs  In  1919 
reached  approximately  the  highest  point 
to  which  they  will  be  carried  by  war 
conditions. 

4.  Improved  methods  of  operation  are  In- 
troducing economies  which  will  at  least 
imrtlaily  nfTset  increases  in  costs  of  labor 
and   materials. 

6.  There  Is  a  constantly  Increasing  de- 
mand for  public  utility  service  of  all  kinds. 
Including  the  service  of  street  railways. 
This  is  reltectAd  by  constantly  increasing 
gross  earnings. 

I.  Improved  operaMas  conditions  existing 
or  In  prospect  have  not  yet  been  reflected 
In  security  values. 

Recent  Pubuc  Utiutv  Financing 

The  engineers  state  that  more  money 
was  raised  for  public  utilities  last  year 
than  in  the  six  years  since  1913,  and 
present  the  following  table  to  show 
what  proportion  of  the  financing  was 
done  through  the  medium  of  bonds, 
notes  and  stocks  in  that  period: 

Bonds  Notes  Stocks 

.tltMOO.OOO   tlOT,000,ono  t4S.5O0.OOQ 


1914 
Kit 
I91t 
1917 
191* 
1919 


149.000.000 

Itt.OOO 

.    14t.49l.IOO 

.    ltT.19f.000 

.    JTMtS.aoO 


lJ7.nno.onn 

114.000.000 
14&,t4&,tOO 
>tl.ttt,9«0 
»t.40t,fOO 


.11.000.000 
43.000.000 
t9.0t9.470 
tt.044,7tO 
tt,10l,t90 


The  analysis  also  says  that  figures 
showing  what  proportion  of  this  financ- 
ing was  for  purposes  of  refunding  and 
what  for  new  construction  were  not 
available,  but  that  "it  is  certain  that 
the  demand  for  increased  service  and 
consequent  additions  to  plant  is  con- 
stant and  of  large  volume." 

With  regard  to  the  street  railways 
Stone  A  Webater  say  in  part: 


Street  railways  obviously  have  suffered 
more  than  other  public  utilities  from  con- 
ditions brought  about  by  the  war.  In  most 
cases  the  problems  Involved  do  not.  how- 
ever, differ  fundamentally  from  those  of 
other  utllitle.s ;  they  are  simply  more  dUB- 
cult  and  require  longer  to  work  out  becaiue 
of  the  long  established  precedent  of  the 
5-cent  fare. 

Thi  Strevt  RAII,WAT8 

The  exhaustive  investigation  and  itudr 
given  to  the  street  railway  Industry  dartac 
the  past  two  years  Is  making  It  oonstantlT 
clearer  that  the  question  Involved  in  taoit 
cases  Is  solely  the  need  for  an  equitable 
readjustment  In  the  rate  of  fare  to  offset 
the  decreased  value  and  purchasing  power 
of  the  nickel.  In  most  oaaes  the  railway 
Is  not  asking  an  increase  In  fare  In  terma 
of  commodities.  Its  needs  win  be  fnlly 
met  by  receipt  of  a  fare  having  a  pur- 
chasing power  In  other  commodities  eaual 
to    that    lormerly    possessed    by   the    nickel. 

WTien  the  nominal  rate  of  fare  Is  In- 
creased, there  Is  usually  some  reduction  In 
volume  of  riding.  This  Is  due  In  part  to 
a  feeling  of  misunderstanding  toward  the 
railway  and  in  part  to  a  natural  but  mis- 
taken feeling  on  the  part  of  the  rider  that 
the  car  fare  In  relation  to  his  Income  baa 
Increased  and  that  he  cannot  afford  to  pay 
this  Increase  ;  that  this  reduction  In  riding 
is  temporary  and  will  gradually  disappear 
as  the  situation  Is  better  understood  Is 
already  evident  In  cities  where  an  In- 
crease In  fare  has  been  In  effect  for  a 
reasonable  period,  the  riding  per  capita  Is 
gradually  returning  to  Its  normal  pre-war 
basis. 

As  will  be  shown  in  flgurea  later  In  thia 
statement,  much  progress  already  has  b««n 
made  In  bringing  about  a  flexible  and  ads- 
.qunte  fare  system,  and  when  ths  ruidltiat- 
ment  of  fares  now  In  progress  Is  oomplstM 
«•.•  may  expect  flnanclal  results  as  aatis- 
f«ctor>-  as  those  which  have  already  been 
brought  about  In  other  branches  of  ths 
public  utility  Industry.  As  this  takes  pUo* 
■trret  railway  securities  should  graanaUy 
Increasr  In  value  and  again  b«  rseOflnlaea 
ns  one  of  the  moat  desirable  forma  ct  In- 
vestment. 

Railway  Scavicnc  EassMTtAL 

A  complete  and  unified  system  of  trans- 
l>ortation  Is  an  essential  of  urban  life  with- 
out which  the  business  and  other  activi- 
ties of  the  communities  mast  oeaae.  That 
such  a  system,  to  give  adequate  and  aatls- 
fsclory  »«Tvlce.  must  depend  primarily  up- 
on the  use  of  tracks  In  public  streets,  on 
i-lrvBted  structures  or  In  subways,  we  flrmly 
believe.  On  this  obvious  need  for  service 
and  on  the  material  progreas  which  has 
already  been  made  toward  readjustment 
nf  the  fare  system  we  baae  our  optimism 
for  the  future  of  this  business. 

IHirlng  the  vear  a  most  complete  In- 
vestlg..'  •  '  •ho  street  railway  Industry 
has    I'  by    the    Federal    Blectflc 

R«il«  <  mion   appointed   by    Prast- 

dent  Uii""n  riie  report  of  this  commis- 
sion has  not  yet  Iteen  made,  but  Its  broad 
acllvlties  In  acrimiulaling  Information  and 
In   holding   hearings   has  b*en   very  balpful 
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in  securing  recognition  of  the  need  for  a 
general  fare  readjustment  to  enable  the 
industry    adequately    to    serve    the    public. 

Prooress  in  Fare  ISioreases 

\\'e      give      below      statistics      indicating 

L;rowth   in   recent  months  in  the  number  of 

cities     in     the     United      States      in      which 

higher  railway  fares  ha\'e  become  effective: 

May  1  Jan.   1 

1919  1920 

Xo.  of  cities  in  U.  S.  pay- 
ing   lO-cent   fare    29  59 

Xo.  of  cities  in  U.  S.  pay- 
ing  9-cent  fare    0  1 

Xo.  of  cities  in  U.  S.  pay- 
ing  8-cent   fare    19  21 

-No.  of  cities  in  U.  S.  pay- 
ing  7-cent   fare    100  147 

Xo.  of  cities  in  U.  S.  pay- 
ing  6-cent   fare    164  185 

312  413 

These  figures  mean  that  a  population 
amounting  to  more  than  33,000.000  is  pay- 
ing higher  fares.  The  total  population 
.-ierved  by  the  street  railways  of  the  coun- 
try, including  the  interurbans,  is  appro.xi- 
mately  4  5.000,000.  In  other  words,  about 
70  per  cent  of  the  people  in  the  United 
States  served  by  such  railways  are  now 
paying   higher   fares. 

Street-car  Riding  Constantly  Increasino 
There  is  an  impression  on  the  part  of 
some  people  that  the  street  railway  busi- 
ness has  been  seriously  affected  by  the 
automobile.  Although  this  may  be  true 
in  the  case  of  some  street  railway  mileage 
serving  scattered  communities,  an  analysis 
of  companies  under  the  management  of 
our  organization  operating  in  cities,  widely 
distributed  geographically,  indicates  that 
while  the  population  of  the  cities  served 
increased  from  1,247.800  in  1909  to  1,776,- 
300  in  1919,  or  42.3  per  cent,  the  actual 
riding  has  increased  approximately  77  per 
cent,  or  an  increase  in  ))er  capita  riding 
of  24.3  per  cent.  In  other  words,  each  per- 
.son  in  1909  averaged  108.6  rides  per  annum 
and  each  person  of  the  larger  population 
in  1919  averaged  135  rides  per  annum. 
This  undoubtedly  can  be  taken  as  a  fair 
index  of  the  street  railway  industry  as  a 
whole,  and  shows  that  along  with  the 
growth  in  the  use  of  the  automobile  there 
has  been  a  steadily  increasing  demand  for 
street  railway  service  during  the  last  ten 
years.  The  street  car,  in  short,  is  more 
than  ever  the  people's  vehicle. 

The  One-Man  Safety  Car 
The  use  of  this  type  of  car  has  proved 
to  be  most  important  in  reducing  expen- 
.«es  which  helps  to  offset  the  unavoidable 
increase  in  the  cost  of  lal>or  and  material. 
While  the  safety  car  alone  is  not  a  cure- 
all,  it  comes  near  being  such  when  taken 
in  connection  with  recognition  of  the  eco- 
nomic need  of  higher  fares,  and  it  will  be 
of  great  benefit  both  to  the  public  and  the 
companies. 

Ofkrating  Expenses 
Present  indications  all  point  to  the  con- 
clusion that  operating  costs  in  1919  reached 
approximately  the  highest  point  to  which 
they  will  be  carried  by  war  conditions. 
During  the  latter  months  of  the  year,  espe- 
cially, the  wage  situation  was  less  acute, 
as  evidence<l  by  fewer  strikes  in  the  In- 
dustry as  a  whole ;  moreover,  the  cost  of 
materials,  except  for  articles  made  up  of 
wood,  showed  a  tendency  either  to  remain 
stationary    or  advance   only    slightly. 

Stone  &  Webster  feel  confident  that 
the  public  utility  field  at  this  time,  after 
making  due  allowance  for  the  present 
market  rates  for  money,  offers  an  un- 
usual opportunity  to  purchase  at  excep- 
tionally low  prices  securities  of  many 
companies  which  have  weathered  suc- 
cessfully the  difficulties  of  the  war 
period,  and  that  the  companies  which 
have  suffered  most  from  the  effects  of 
the  war  will  gradually  readjust  their 
affairs  on  a  sounder  basis  than  ever 
before. 

The  opinion  of  Stone  &  Webster  in 
this  connection  is  confirmed  by  circu- 
lars and  other  matter  issued  from  other 
sources  pointing  out  wherein  the  out- 
look for  the  industry  as  a  whole  is 
much  improved  and  citing  specific  in- 
stances where  the  particular  property 
is  doini;  very  well. 


Atlanta  Wage  Contract  Signed 

The  contract  between  the  union  car- 
men and  the  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga.,  for  1920,  cov- 
ering wages  and  working  conditions, 
has  been  formally  signed.  It  provides 
that  the  wage  scale  recently  decided 
upon  by  a  board  of  arbitration  shall 
be  retroactive  to  Jan.  1,  1920.  The 
new  scale  grants  a  15  per  cent  increase 
in  wages.  Dissatisfaction  with  the 
terms  that  have  now  been  accepted  re- 
sulted in  the  recent  strike. 

Additional  terms  of  the  contract  give 
the  company  the  privilege  of  maintain- 
ing an  open  shop,  though  it  is  agreed 
that  any  of  the  motormen  or  conduc- 
tors may  join  the  union  if  they  so  de- 
sire, and  that  there  shall  be  no  dis- 
crimination on  the  part  of  the  com- 
pany for  or  against  any  employee  be- 
cause he  may  be  a  member  of  the  union. 
It  is  also  provided  by  the  1920  con- 
tract that  any  disputes  which  may  arise 
between  the  company  and  the  men  shall 
be  settled  by  a  board  of  arbitration  and 
that  the  decision  of  this  board  shall 
be  final. 

In  the  current  issue  of  Two  Bells,  a 
weekly  paper  published  by  the  company, 
it  is  pointed  out  that  the  increase  of 
15  per  cent  granted  the  carmen  pro- 
vides annual  salaries  ranging  from 
about  $1,550  to  about  $2,015,  while 
the  average  pay  of  Atlanta  policemen 
and  firemen  is  only  $1,380  a  year.  Last 
year  the  railway  employees  received 
from  $1,350  to  $1,750.  It  is  further 
pointed  out  for  the  edification  of  the 
general  public  that  the  lowest  paid  mo- 
tormen and  conductors  under  the  old 
scale  of  pay  received  about  as  much 
as  the  average  firemen  and  policemen 
of  the  city,  while  under  the  increase 
that  has  been  granted  the  railway  men 
will  receive  considerably  more  than  the 
classes  of  public  servants  which  have 
been    mentioned. 

The  average  pay  of  motormen  and 
conductors  who  worked  twelve  hours 
per  day  last  year  was  $1,680.  This 
year  the  average  for  the  same  hours 
will  be  $1,872. 

As  this  average  is  slightly  in  excess 
of  $35  weekly,  the  company  points  out 
in  the  current  issue  of  Two  Bells  that 
motormen  and  conductors  have  no  cause 
for  complaint.  Public  opinion  in  that 
respect  is  with  the  company. 


placement  value.  These  cars  were  not 
worth  much  on  the  market,  but  they 
were  worth  a  great  deal  to  the  com- 
pany. It  is  said  that  the  receiver  will 
make  an  effort  to  secure  some  second- 
hand open  cars  from  the  Connecticut 
Company,  as  that  company  cannot  use 
open  cars  to  advantage  with  its  new 
zone  system. 


Danbury  Road  Hard  Hit  by  Fire 

The  Danbury  &  Bethel  Street  Rail- 
way, Danbury,  Conn.,  has  been  hard 
hit  by  the  fire  which  destroyed  its  car- 
house.  So  far  as  the  building  and  sev- 
eral of  the  cars  are  concerned  the 
company's  loss  was  small,  but  the  loss 
of  eleven  open  summer  cars  is  severe. 
These  cars  were  income  producers  dur- 
ing the  summer  season  and  came  in 
very  handy  during  the  week  of  the 
Danbury  Fair.  They  were  old  cars, 
but  they  answered  the  purpose  of  the 
company.  J.  Moss  Ives,  the  receiver, 
has  already  ordered  six  safety  cars. 
The  company  was  insured,  but  it  is 
doubtful  if  it  can  get  present-day  valu- 
ations for  its  rolling  stock;  that  is,  re- 


Wages  Increased  in  Los  Angeles 

The  Pacific  Electric  Railway  and 
the  Los  Angeles  Railway  Corporation 
announce  substantial  increases  in  pay 
of  trainmen,  effective  on  April  1.  The 
increases  on  the  Los  Angeles  Rail- 
way Corporation's  Los  Angeles  city 
lines  apply  to  motormen  and  conduc- 
tors. On  the  Pacific  Electric  Railway's 
city  and  interurban  lines  the  increase 
in  pay  will  affect  motormen,  conduc- 
tors, brakemen,  switchmen,  trolleymen 
and  yard  foremen.  The  raise  schedule 
for  the  Los  Angeles  Railway  Lines  is 
as  follows: 

First  three  months*  service,  new  rate  of 
pay  44  cents  per  hour;  next  nine  months, 
46  cents  per  hour :  -second  year.  47  cents 
per  hour :  third  year  and  thereafter,  49 
cents  per  hour,  .\dditional  wages  for  one- 
man  car  operators  are  scheduled  in  ad- 
dition to  the  above  raises  and  are  as  fol- 
lows : 

On  Main  Line  cars.  4  cents  per  hour  ad- 
ditional wages  are  given  above  the  rates 
of  pav  so  increased  in  the  general  service. 
On  shuttle  cars,  2  cents  per  hour  additional 
wages. 

The  rates  of  pay  of  motormen  and 
conductors  in  train  service  on  the 
Pacific  Electric  Railway  are  as  follows: 

Street  Car  Service 

First  throo  months 44    cents  an  hour 

.\"ext  nine  months 45    rents  an  hour 

Second  year 46    cents  an  hour 

Third  year ' 47    cents  an  hotu- 

Fourth  year  and  thereafter 48    cents  an  hour 

Interurban    Service 

First  three  months 46i  cetits  an  hour 

Next  nine  months 47J  cents  an  hour 

.Second  year 48i  cents  an  hour 

Third  year 49i  cents  an  hour 

Fourth  year  and  thereafter 50!  cents  an  hour 

On    Single   Track    Interurban    Lines 

First  three  months 49    cents  an  hour 

Next  nine  months 50   cents  an  hour 

.Second  year 51    cents  an  hour 

Third  year 52    rents  an  hour 

Fourth  year  and  thereafter 53    cents  an  hour 

Freight   and  Work   Train  Service 

Motormen (Flat  rate)  57  cents  an  hour 

Conductors (flatrate)  57  cer.tsanhour 

Brakemen  and 

switchmen (flatrate)  52  cents  an  hour 

Trolleymen (flatrate)  47  cents  an  hour 

Yardforemen (flatrate)  57  cents  an  hour 

On  the  Pacific  Electric  Lines  the 
above  rates  will  apply,  and  in  addition 
thereto  the  annual  twelve  days'  vaca- 
tion with  full  pay  will  be  continued, 
no  option  being  allowed  with  reference 
to  this  vacation. 

In  addition,  the  granting  of  passes 
for  meritorious  service  and  other  pass 
concessions  will  continue  in  effect  as 
covered  by  the  company's  "Rules  Gov- 
erning Transportation."  Furthermore, 
passes  will  be  issued  to  employees  vvho 
may  live  on  the  lines  of  the  Pacific 
Electric,  for  travel  to  and  from  their 
work,  as  has  been  the  pi*actice  since 
June,  1919. 

This  increase  alone  on  Pacific  Elec- 
tric Lines  will  amount  to  approximately 
$170,000  additional  per  annum. 

The  two  companies  operate  1,480 
miles  of  electric  railway. 


664 


Electric    Railway    Journal 


Vol.  55,  No.  13 


Participating  Profit  Certificates  for  Employees 

Railway  President  Announces  Profit-Sharing  Plan  Dififerent  from 
Most  Proposals  of  the  Kind 


system  owned  by  the  various  companies 
above  mentioned  is  between  $8,000,000 
and  ¥8,500,000. 


David  I.  McCahill,  Pittsburgh's  young 
lawyer-traction  official,  plans  to  dis- 
tribute $1,000,000  of  common  stock 
among  the  400  or  more  employees  of 
his  Pittsburgh,  Butler  &  Harmony  Con- 
solidated Railway  &  Power  Company 
and  its  subsidiaries  and  to  give  them 
representation  on  the  board  of  direc- 
tors. Mr.  McCahill  believes  that  by 
making  his  employees  a  "part  of  the 
works,"  he  is  improving  their  financial 
and  social  condition,  and  at  the  same 
time  making  more  money  for  his  com- 
pany. Aside  from  taking  his  employees 
into  the  company,  Mr.  McCahill  has 
provided  many  other  benefits  for  them, 
such  as  old-age  pension  and  sick  and 
death  funds. 

Six  Trainmen  Become  Directors 

The  election  of  six  trainmen  to  the 
board  of  directors  will  likely  take  place 
next  week.  Three  men  will  represent 
the  so-called  Harmony  road  and  three 
the  Mars  road.  Mr.  McCahill  sug- 
gested that  the  men  nominated  be  in- 
dorsed by  at  least  twenty  other  em- 
ployees and  requested  that  the  names  be 
placed  in  the  hands  of  the  superintend- 
ent of  the  company  not  later  than 
April  1. 

Announcement  of  his  intention  to  do 
these  things  was  made  by  Mr.  Mc- 
Cahill. H.  E.  Etheridge,  vice-president 
in  Butler,  Pa.,  the  Northern  terminus 
of  the  line.  He  arranged  two  get-to- 
gether dinners— one  at  11  o'clock  in  the 
morning  for  the  night  shift,  and  the 
other  at  7  o'clock  in  the  evening  for 
the  day  shift.  Mayor  Heineman  of  But- 
ler presided  at  the  meetings.  Judge 
Reiber,  of  the  Common  Pleas  Court  of 
Butler  County,  praised  the  plan  and 
told  the  trainmen  they  ought  to  be  very 
thankful  to  have  the  opportunity  that 
was  being  provided  them  by  Mr.  Mc- 
Cahill. H.  E.  Etheridge,  vice-president 
and  general  manager  of  the  traction  in- 
terests, also  was  one  of  the  speakers. 

PuonT  PtAN  Outlined 

The  plan  suggested  for  allowing  the 
employees  to  share  in  the  net  profit* 
of  the  properties  was  outlined  by  Mr. 
McCahill  as  follows: 

A  block  of  tliF  rommon  «tock  of  the 
hoMInc  rompnnv.  npproxlmat'-ly  $1,000,000, 
tnvr    nmounl.    will    b^    not    a«ld(*    under    ft 

•'•    " '»h    Nf>nic    bnnk    fir    truat 

U    to    ht'    hfM    In    IruBl 

mil    *ny    iIIvIcIpikU    <1p- 

.|!-!riiH!t.<i  to  the  em- 

I  >  prollt   certlfl- 

I    to  ••ch  em- 

1  r.    II,    u.*    *<«TVlre  of  Ihr 

'mJ    of   nt    Ipfuit    a    yrnr. 

I  mill    ronult    from    divl- 

I   ....   ,1,.    ...t.,.„on  (tork 

■    oqually 

'  '<>  ahare 

.-..    Uuit   «arJi 

reatnl    In    holdln* 
I'loyaas  to  a*  fcrw 
.    Kr«at«r  the  numb«>r 
«•  amonat  each  would 
ixirtlonal*   aqual    aharv 
.I-.1...1    Into    Ihia    fund. 
Tl  M.'    the  holder 

to  li  he  dividend* 

rturlii^      :  1    In    the   em- 

ptor  vt   the  company ,   but    If  at  any   time 


lie  should  leave  the  employ  of  the  company, 
either  voluntarily  or  upon  request,  the 
certificate  would  be  forfeited,  and  hU  rights 
thereto  would  cease. 

In  case  an  employee  died  while  In  the 
service  of  the  company,  his  widow,  during 
her  lifetime,  and  after  her  death  any 
minor  children  he  might  have,  would  be 
entitled  to  his  share  In  the  fund.  Upon 
the  death  of  such  minor  children,  or.  If 
there  be  no  minor  children,  upon  the  denlh 
of  the  widow,  or.  If  there  be  no  minor  chil- 
dren nor  widow  upon  his  death,  the  certifi- 
cate would  be  cancelled  and  his  Interest 
would  lapse. 

The  right  to  vote  the  common  stock  so 
held  in  trust  would  remain  with  Mr.  Mc- 
Cahill and  his  associate,  Mr.  Etheridg<». 

In  order  that  the  employees  might  have 
representation  even  greater  than  that  which 
they  would  have  if  they  had  full  votins 
power  on  the  common  stock,  not  less  than 
three  employees  would  be  elected  to  the 
board  of  directors  of  the  Harmony  Road 
and  the  Mars  Road,  these  directors  to  be 
selected  by  the  men  themselves,  according 
to  such  rules  as  they  may  adopt,  subject 
to  the  approval  of  Mr.  McCahiU  and  Mr. 
Ktherldge,  as  to  fairness.  Aa  directors 
these  men  will  have  full  voting  power  on 
such  boards.  This  will  give  a  greater  rep- 
resentation on  the  board  of  directors  of 
each  of  these  roads  than  could  be  8t>curiil 
by  votitig  the  common  stock  which  would 
be  placed  in  trust  direct  by  the  employees. 

Mr.  McCahill  proposes  to  make  the 
plan  eff ective '  f or  a  trial  period  of  five 
years.  Every  employee  will  be  entitled 
to  share  in   the  plan. 

Details  of  Securities  Outstanding 

The  Pittsburgh,  Butler  &  Harmony 
Consolidated  Railway  &  Power  Com- 
pany has  issued  and  outstanding 
$1,800,000,  par  value,  of  6  per  cent  cumu- 
lative preferred  stock  and  $4,500,000, 
par  value,  of  common  stock.  It  owns 
$2,745,000,  par  value,  of  common  stock 
of  the  Pittsburgh,  Harmony,  Butler  & 
New  Castle  Railway,  out  of  a  total  of 
$3,000,000,  par  value,  of  stock  issued 
and  outstanding.  This  company  is 
known  as  the  Harmony  Road.  The 
Harmony  Road  owns  all  of  the  $25,000, 
par  value,  of  the  common  capital  stock 
of  the  Harmony  Electric  Company,  is- 
sued and  outstanding.  The  Harmony 
Road  also  owns  all  of  the  capital  stock 
of  the  Ellwood  Koppel  Bridge  Company. 

The  holding  company  also  owns  $95,- 
500,  par  value,  of  the  capital  stock  of 
the  North  Pittsburgh  Realty  Company, 
out  of  a  total  of  $164,250,  par  value,  of 
stock  issued  and  outstanding.  The 
holding  company  also  owns  $999,500, 
par  value,  of  the  capital  stock  of  the 
Pittsburgh,  Mars  &  Butler  Railway, 
out  of  a  toUl  of  $1,000,000,  par  value, 
of  stock  issued  and  outstanding  by  that 
company.  This  company  is  known  as 
the  Mars  Road.  The  toUl  indebted- 
ness other  than  debts  for  current  oper- 
ating expenses  is  as  follows: 

'r'  Road,  12,100,000  Brat  mort- 

K  bonds,  due  llSI ;  flTt.OOO. 

I  mand   notes. 

i'.iiu,,<„i  iv,i|i|>el  Brtdse  Company.  tISO.- 
nno  first  miirtsagv  S  per  cent  bonds  due 
1»43. 

Mars  Kond,  ttOO.OOO  first  mortgaite  ( 
per  cent    bonds   due    1(4(. 

North    l*tlt«hur«h    Ronltv    fompany.    ap- 

I.r       ••        •    •-     ••• "     '—     ' ■■■:-■     '• -nd 


A  conservative  estimate  of  the  pres- 
ent value  of  the  property  of  the  entire 


Large  Detroit  Registration 

Municipal    Ownership    Is.sue    Stirs    All 

Detroit  to  Action — Lively  Campaign 

in  Progress 

The  number  of  voters  registered  in 
Detroit,  Mich.,  up  to  the  closing  date  on 
March  20  indicates  that  a  large  ballot 
will  be  cast  on  the  proposal  of  the  city 
to  sp«end  $15,000,000  in  starting  a 
municipal  railway.  From  the  large 
registration,  it  appears  that  the  people 
intend  to  follow  out  Mayor  Couzens' 
admonition  to  vote.  The  Mayor,  on 
several  occasions,  stated  that  the  small 
vote  cast  on  former  occasions  was  a 
great  disappointment  to  him. 

The  settlement  ordinance  containing 
the  counter  proposal  of  the  Detroit 
United  Railway  for  extensions  was  re- 
turned to  the  company  by  Corporation 
Counsel  Wilcox,  who  stated  his  reasons 
for  not  approving  the  ordinance  as  to 
form. 

Among  the  reasons  enumerated  was 
the  claim  that  the  title  of  the  ordinance 
was  misleading  in  that  it  did  not  state 
that  the  instrument  was  a  thirty-year 
franchise,  which  the  Corporation  Coun- 
sel believes  it  to  be.  Failure  on  the 
part  of  the  company  to  list  in  detail  all 
the  lines  which  it  now  operates,  failure 
to  state  whether  the  company  was  a 
corporation,  a  partnership  or  an  in- 
dividual, lack  of  definition  of  terms  as 
to  what  were  to  constitute  operating 
expenses,  maintenance  items,  deprecia- 
tion and  other  lawful  expenses,  and  lack 
of  stipulation  of  a  penalty  to  be  im- 
posed on  the  company  for  failure  to 
operate  city  built  subways  and  elevated 
lines,  were  enumerated  as  flaws  in  the 
ordinance. 

Mandamus  proceedings  were  insti- 
tuted by  the  Detroit  United  Railways  to 
compel  the  Corporation  Counsel  to  ap- 
prove the  company's  initiatory  ordi- 
nance. A  hearing  on  the  mandamus  ac- 
tion will  probably  be  held  before  a 
court  of  three  circuit  judges.  In  the 
meantime  petitions  are  being  circulated 
among  the  proponents  of  the  company's 
plan  to  obtain  the  required  number  of 
signatures. 

A  committee  of  citizens  has  been  or- 
ganized who  are  opposed  to  municipal 
ownership  to  endeavor  to  defeat  the 
Mayor's  plan. 

Mayor  Couzens  maintains  that  the 
Detroit  United  Railway  will  be  forced 
into  a  transfer  agreement  when  the 
city  lines  are  in  operation,  but  the  com- 
pany states  that  it  will  not  be  possible 
for  the  people  to  avoid  paying  two  or 
more  fares  with  two  systems  operating, 
whereas  one  fare  would  bo  charged 
under  a  unified  sjrstem. 

Abncr  E.  Ijimed,  Sydney  D.  Waldon, 
and  Francis  McMath,  former  members 
of  the  Street  Railway  Commission,  state 
that  7  to  10  cent  fares  will  be  neces- 
sary if  the  piece- meal  plan  is  carried 
out!     They  also  state  that  even  if  the 
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Detroit  United  Railway  is  forced  in  the 
end  to  grant  concessions,  the  suiTender 
will  come  after  a  "siege  of  litigation," 
during  which  there  will  be  np  transfer 
interchange. 

In  regard  to  the  assertion  that  the 
city  can  prevent  interurban  cars  coming 
into  Detroit  until  the  Detroit  United 
Railway  grants  the  transfer  privilege, 
it  is  assei-ted  that  aside  from  the  ability 
of  the  Detroit  United  Railway  manage- 
ment to  dodge  trouble  through  use  of 
trackage  still  within  its  control,  the 
business  of  the  city  would  be  impeded 
and  action  would  be  taken  by  the  Mich- 
igan Railway  Commission  in  case  the 
municipal  government  interfered  with 
the  free  play  of  intrastate  commerce. 

John  C.  Frost,  general  manager  of 
the  Detroit  Elevated  Corporation,  an- 
nounced to  the  City  Council  his  willing- 
ness to  build  a  trial  crosstown  elevated 
line  on  approval.  No  action,  however, 
was  taken  on  this  proposal. 


Electrification  Rumor  Unfounded 

There  is  no  basis  in  fact  for  the  re- 
port from  Pittsburgh  that  the  Penn- 
sylvania Railroad  is  taking  preliminary 
steps  at  this  time  looking  toward  the 
electrification  of  the  Pittsburgh,  Fort 
Wayne  &  Chicago  division,  although  the 
railroad,  for  a  number  of  years,  has 
realized  that  ultimately  it  will  be  ad- 
visable to  install  electricity  at  a  num- 
ber of  points  on  the  system  in  addi- 
tion to  those  where  such  power  has 
already  been  adopted.  As  is  well  known 
the  road  out  of  New  York  is  electrified 
between  the  Pennsylvania  Station  in 
New  York  City  and  Manhattan  Trans- 
fer, just  outside  of  Newark.  This 
stretch  takes  in  the  Hudson  Tubes.  The 
company  has  also  electrified  the  subur- 
ban portion  of  the  main  line,  between 
Broad  Street  Station,  Philadelphia,  and 
Paoli,  and  between  Broad  Street  Sta- 
tion and  Chestnut  Hill.  These  are  two 
sections  of  extremely  heavy  commuta- 
tion travel. 

It  is  realized  that  it  would  be  desir- 
able in  a  similar  way  to  electrify  the 
suburban  zone  around  Pittsburgh,  also 
to  electrify  between  Philadelphia  and 
Wilmington,  through  the  tunnels  at 
Baltimore  and  over  the  mountain  grades 
just  west  of  Altoona.  A  further  de- 
velopment would  complete  the  electri- 
fication from  New  York  to  Philadel- 
phia, and  Philadelphia  to  Washington. 
All  of  these  matters  have  been  talked 
about  for  a  number  of  years.  There 
is  nothing  new  to  report  regarding 
them  at  this  time.  The  company  is  not 
prepared  to  go  ahead  at  present  or  in 
the  near  future  with  any  of  these  proj- 
.ects,  and  there  is  no  likelihood  that 
the  work  near  Pittsburgh  will  be  ex- 
ecuted soon. 


ice,  51  cents  an  hour;  for  the  next  nine 
months,  54  cents,  and  after  a  year,  56 
cents.  The  men  asked  for  65  cents  an 
hour.  The  present  rates  are:  For  the 
first  three  months,  46  cents;  for  the 
next  nine  months,  49  cents,  and  after  a 
year,  51  cents. 

The  new  wage  rates  are  part  of  a 
new  agreement  entered  into  between 
the  company  and  Division  No.  689  of 
the  Amalgamated  Association.  The 
hew  agreemeent  is  to  remain  in  force 
until  March  30,  1923,  with  the  pro- 
vision that  either  side  may  move  to 
change  the  wage  scale  at  the  end  of 
each  year  upon  giving  thirty  days' 
notice. 

In  the  new  agreement  the  District 
Commissioners  no  longer  are  desig- 
nated as  arbitrators  of  disputes  which 
the  company  and  the  men  cannot  settle 
in  conference.  Under  the  new  plan 
there  will  be  a  board  of  arbitration 
composed  of  three  men — one  chosen  by 
the  union,  one  by  the  company  and  the 
third  selected  by  these  two  to  represent 
the  public.  If  after  five  days  the  first 
two  arbitrators  have  failed  to  name 
a  third  to  represent  the  public  the 
Commissioners  will  be  empowered  to 
name  him. 


Capital  Traction  Increases  Wages 

The  Capital  Traction  Company, 
Washington,  D.  C,  on  March  19 
granted  its  motormen  and  conductors 
an  increase  of  5  cents  an  hour  and  a 
10  per  cent  increase  in  pay  to  all  other 
employees,  effective  on  March  31. 

The  new  wages  of  the  trainmen  will 
be:    For  the  first  three  months  of  serv- 


Wage  Offer  Rejected.  —  After  two 
hours  of  discussion  on  March  3  the 
trainmen  in  the  employ  of  the  Dubuque 
(la.)  Electric  Company  refused  to  heed 
the  plea  of  their  president,  C.  C.  Mead, 
to  accept  a  temporary  compromise 
wage  offer,  and  taking  the  situation  in 
their  own  hands  called  a  walkout. 

Twelve  Per  Cent  Wage  Increase. — The 
Harrisburg  (Pa.)  Railways  has  in- 
creased the  wages  of  its  trainmen  and 
other  employees.  The  increase  will 
total  $70,000.  It  became  effective 
March  15.  The  new  scale  for  trainmen 
is  48  cents  an  hour  the  first  year,  49 
cents  an  hour  the  second  year  and  50 
cents  an  hour  the  third  year  and  there- 
after. The  increase  is  approximately 
12  per  cent  over  the  scale  that  has  been 
in  effect. 

Want  Wage  Increase  in  Winnipeg. — 
A  sub-committee  of  the  union  of  em- 
ployees of  the  Winnipeg  (Man.)  Elec- 
tric Railway  has  been  working  for  some 
time  on  a  proposed  revision  of  wages. 
It  is  said  that  an  increase  from  60  to 
80  cents  an  hour  will  be  asked.  The 
present  rates  are  from  39  to  55  cents 
an  hour.  Better  working  conditions  and 
shorter  hours  are  also  among  the  con- 
cessions to  be  asked.  The  program  as 
thus  outlined  is  of  course  subject  to  ap- 
proval by  the  entire  union. 

Wage  Demands  Threaten  Life  of 
Suburban  Line. — The  employees  of  the 
New  Jersey  &  Pennsylvania  Traction 
Company,    Trenton,    N.    J.,    have    pre- 


sented demands  for  a  wage  increase  of 
25  per  cent  to  take  effect  by  April  1. 
Gaylord  Thompson,  general  manager  of 
the  company,  has  issued  a  statement  to 
the  effect  that  if  the  new  wage  scale 
is  insisted  upon  the  company  will  be 
forced  out  of  business.  In  the  new  con- 
tract the  men  ask  $1  an  hour  for  oper- 
ating one-man  cars;  60  cents  for  motor- 
men  and  conductors  and  double  pay  for 
Sundays  and  holidays. 

New  Franchise  Proposed  in  Lima. — 
Prospects  appear  to  be  good  for  ne- 
gotiations to  commence  soon  for  a  new 
franchise  for  the  Ohio  Electric  Railway 
in  Lima,  Ohio.  Attorneys  for  the  joint 
committee  of  citizens  have  prepared  a 
tentative  franchise.  This  has  been  pre- 
sented to  the  City  Council.  It  is  said 
that  except  for  a  few  minor  changes 
the  proposed  new  grant  will  be  pre- 
sented to  the  railway  just  as  received 
from  the  committee.  The  Council  is 
said  to  be  opposed  to  one-man  cars. 
James  B.  Dugan,  resident  manager  of 
the  railway,  says  the  company  is  ready 
to  proceed  with  the  negotiations. 

Trial  Operation  by  City  Suggested. 
— Elton  S.  Wilde,  vice-president  and 
general  manager  of  the  Union  Street 
Railway,  New  Bedford,  Mass.,  told  a 
councilmanic  committee  recently  that 
the  six  months'  agreement  under  which 
the  company  is  maintaining  service  be- 
tween Lunds  corner  and  Sassaquin  is 
about  to  expire  and  when  it  does  the 
company  will  be  willing  to  furnish 
power  and  the  cars  and  let  the  city 
operate  the  line.  Under  the  present 
arrangement  the  city  pays  $200  a 
month  to  the  Eastern  Massachusetts 
Street  Railway  for  the  rental  of  the 
tracks  and  whatever  revenue  there  is 
goes  to  the  Union  Street  Railway. 

Back  to  Private  Life.  — F.  H.  La- 
Guardia,  president  of  the  Board  of 
Aldermen  of  New  York,  in  an  address 
to  the  New  York  Board  of  Trade  and 
Transportation,  said  in  regard  to  the 
local  transit  matter:  "No  matter  how 
this  question  is  decided,  the  men  who 
decide  are  politically  dead.  I  expect  to 
go  back  to  law  practice  in  two  years. 
We  don't  need  any  legislation.  What 
we  need  is  management,  and  above  all 
we  need  a  higher  code  of  ethics,  a 
better  realization  of  duty  to  the  public 
that  is  served.  The  whole  trouble  has 
been  one  of  management,  and  to  put 
it  mildly  the  management  has  been 
rotten." 

Program  of  Meeting 

National    Immigration    Conference 

A  national  immigration  conference 
will  be  held  on  April  7  in  New  York 
City  in  the  Engineering  Societies 
Building,  29  West  Thirty-ninth  Street. 
National  leaders  in  American  industry 
and  finance  will  discuss  the  shortage  of 
foreign-born  labor  and  the  loss  of  pro- 
duction due  to  unrest  among  the  work- 
ers, and  measures  will  be  taken  for 
united  action  to  relieve  this  condition. 
Further  details  may  be  secured  by  ad- 
dressing Coleman  du  Pont,  chairman 
of  the  board,  the  Inter-racial  Council, 
120  Broadway,  New  York. 
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Two  Reorganization  Plans 

Drastic    Cute    in    Fixed    Charges    Are 

I'roposed  in  Tentative  Rhode 

Island   Proposals 

Two  plans  have  been  presented  for 
the  reorganization  of  the  electric  rail- 
ways in  Rhode  Island  controlled  by  the 
Rhode  Island  Company.  One  plan 
represents  the  ideas  of  the  receivers  of 
the  United  Traction  &  Electric  Com- 
pany and  the  Rhode  Island  Suburban 
Railway.  The  other  plan  represents 
the  ideas  of  the  committees  acting  for 
the  bondholders  of  these  companies. 
Both  plans  call  for  a  material  reduction 
in  the  fixed,  charges  of  the  companies. 
The  plans  differ  in  their  essentials, 
however,  and  it  is  said  that  little  hope 
exists  of  the  differences  being  ironed 
out.  This  is  purely  a  matter  of  un- 
official information. 

Proposals  Only  Tentative 

As  for  the  plans  themselves  there 
would  appear  to  be  little  reason  at  this 
time  to  go  into  the  proposed  basis  of 
the  exchange  of  securities.  The  pro- 
posals are  only  tentative.  Moreover 
the  likelihood  of  the  failure  of  the  pres- 
ent Legislature  to  enact  favorable  per- 
missive measures  may  alter  the  situ- 
ation materially. 

The  pUn  outlined  by  the  receivers  is 
addressed  to  Governor  Beeckman.  The 
purpose  of  this  plan  is  to  assure  a  com- 
prehensive system  of  transportation 
under  one  company,  which  shall  oper- 
ate all  of  the  properties  heretofore 
operated  by  the  Rhode  Island  Company. 
The  plan  contemplates  private  manage- 
ment under  state  supervision.  It  recog- 
nizes the  necessity  for  Axing  the 
capitalization  of  the  new  company  on 
a  conservative  basis,  and  for  making 
provisions  for  present  financial  needs 
and  future  development  of  the  prop- 
erties. It  calls  for  $2,000,000  in  new 
money  for  rehabilitation. 

RfnrENUE  Rrquircments  Small 

The  fixed  charges  to  be  paid  out  of 
annual  revenue  are  reduce<i  to  a  mini- 
mum. To  accomplish  this  result  the 
plan  provides  that  all  accrued  interest 
on  present  securities  be  forfeited;  that 
4  per  cent  bonds  be  issued  in  exchange 
for  the  existing  6  per  cent  bonds  of 
United  Traction  A  Electric  Company; 
that  the  Rhode  Island  Suburban  Rail- 
way bondholders  take  stock  in  exchange 
for  $ri4)0,0<)0  of  their  prcMiit  bonds,  and 
that  the  United  Traction  A  Electric 
Company  storkholdera  receive  $7,000,- 
000  par  value  xtock  in  exehanire  for 
their  existing  tM,00<).000  stock  of  the 
Traction   Company. 

It  i.«  the  opinion  of  the  receivers  that 
the  lower  revenue  refiuiroment*  pro- 
vided by  this  plan  con.ititute  an  element 
of  safety  and  go  far  to  insure  the  suc- 


cess of  the  reorganization.  The  plan 
seeks  by  this  means  to  avoid  the  neces- 
sity of  raising  fares  in  the  future. 

The  receivers  are  in  accord  with  the 
views  heretofore  expressed  by  the 
Governor  that  relief  from  taxation 
should  only  be  granted  as  part  of  a 
plan  which  provides  for  contribution 
by  the  holders  of  existing  stock  and 
bonds.  It  is  for  this  reason,  as  well  as 
to  insure  the  success  of  the  reorgan- 
ization, that  they  have  provided  for  the 
material  contributions  on  the  part  of 
holders  of  existing  stock  and  bonds.  The 
plan  is  conditioned  upon  the  passage 
of  the  remedial  legislation  for  which 
it  provides.  It  is  pointed  out  that  with- 
out such  legislation  it  is  not  possible 
under  present  revenue  conditions  for  a 
reorganization  to  succeed. 

The  plan  advanced  by  the  security 
holders  also  provides  that  represent- 
atives of  the  various  classes  of  security 
holders  and  of  the  public  are  to  be  as- 
sociated in  the  management  of  the  com- 
pany. There  will  be  a  single  new  com- 
pany with  $22,600,000  of  securities  out- 
standing. The  success  of  the  whole 
structure  is  presaged  on  the  company 
obtaining   suitable   legislation. 

Plea  for  Bondholders'  Plan 

Stephen  O.  Metcalf  of  the  committee 
representing  the  bondholders  of  the 
United  Traction  &  Electric  Company 
said  for  this  plan  that  the  generous 
scaling  down  of  the  securities  of  each 
class  and  the  greatly  reduced  fixed 
charges  over  any  other  plan  yet  sub- 
mitted should  recommend  it  to  the  pub- 
lic. That  the  plan  in  this  respect  is 
drastic  is  instanced  by  the  provision 
that  the  holders  of  the  United  Traction 
&  Electric  Company  and  the  Rhode 
Island  Suburban  Railway  shall  forego 
the  defaulted  interest  on  their  bonds  to 
the  amount  of  $1,200,000.  In  addition 
to  this,  to  cite  another  example,  the 
holders  of  the  bonds  cut  their  principal 
$1,400,000  and  receive  $1,400,000  in 
common  stock.  Under  the  plan  of  this 
committee  the  reorganized  company 
would  obtain  $1,000,000  in  new  money. 

Preferred  Dividend  Pa.Hsed 

Owing  to  the  expense  entailed  by  the 
severe  storms  and  the  extremely  cold 
weather  of  the  past  winter,  the  New 
Brunswick  Power  Company,  St.  John, 
N.  B.,  has  been  compelled  to  pass  the 
dividend  on  its  preferred  stock.  The 
heavy  F'ebruary  storms  completely  in- 
ternipte<l  the  railway  service  for  sev- 
eral days,  and  also  damaged  the  electric 
light  and  power  distributing  systems. 
The  toUl  loss  will  aggregate  $40,000. 
The  narrow  margin  afforde<l  by  the 
rates  allowed  prevent  the  company 
from  accumulating  a  surplus  adequate 
for  auch  contingencies. 


Financing  Plan  Changed 

$4,000,000    Loan    Renewed — Dividends 

I'as.sed    Will    Be    AppUed    to    It.v 

Liquidation 

The  directors   of  the   Northern  Ohio 
Electric  Corporation,  Akron,  Ohio,  hav. 
decided  that  the  amount  and  number  o! 
subscriptions  received  to  Class  A  8  pei 
cent    first    preferred    stock    were    in 
sufficient    to    justify    their    acceptanc 
and  that  the  plan  for  the  readjustmem 
of  the  finances  of  the  company  referred 
to  in  the  Electric  Railway  Journal  ot' 
Jan.  24,  page  215,  be  abandoned.    This 
action  was  taken  after  conference  with 
and    approval    of   the    bankers    holdiii. 
the     $4,000,000     loan     which     it     wa- 
sought  to  retire. 

Loan  Will  Be  Extended 

It  is  announced  that  the  company  has 
arranged  with  the  banks  for  an  exten- 
sion of  the  loan  for  one  year  and  ha^ 
agreed  with  them  that  dividends  will  !.■ 
deferred    until    such    time    as    financia 
conditions  will   permit  the   sale  of   se- 
curities to  retire  the  loan.    The  company 
will    apply    the    equivalent    amount    of    . 
such  dividends  to  the  reduction  of  the 
principal. 

The  directors  felt  that  under  the 
circumstances  the  best  interest  of  all 
the  stockholders  was  being  conser\-ed  by 
this  course.  The  preferred  stock 
dividends  are  cumulative  and  the  di- 
rectors have  every  confidence  that  the  i 
accumulations  will  be  paid  in  full.  It 
is  explained  that  every  dollar  applied 
to  the  liquidation  of  the  loan  places  the 
stock  in  that  much  stronger  position. 
The  sum  of  $100,000  has  been  paid  on 
account  of  the  note  and  like  payments 
will  be  made  quarterly.  This  amount 
is  approximately  the  equivalent  of  the 
6  per  cent  dividend  on  the  preferred 
stock. 

The  loan  of  $4,000,000  made  by 
the  Northern  Ohio  Electric  Corporation 
became  due  on  Feb.  1.  It  was  proposed 
to  liquify  the  loan  through  the  issue  of 
$4,000,000  of  Class  A  8  per  cent  first 
preferred  stock.  The  present  6  per 
cent  preferred  stock  was  to  have  been 
exchanged  for  new  Class  B  7  per  cent 
preferred  stock,  providing  the  holder 
subscribed  for  661  per  cent  of  Class  A 
preferred  at  par  and  also  paid  $10  per 
share  held  for  the  privilege  of  the 
exchange. 

The  loan  which  it  was  proposed  to 
take  up  was  made  at  the  time  of  the 
original  financing  of  the  company  in 
1916.  At  that  time  the  issuance  of 
$6,000,000  of  preferred  stock,  75,000 
shares  of  common  stock  without  par 
value  and  a  $4,000,000  one-year  loan 
provided  for  the  purchase  of  approxi- 
mately $9,000,000  of  common  stock  of 
the  Northern  Ohio  Traction  &  Light 
Company  and  also  furnished  about 
$900,000  of  working  capital.  This  one- 
year  loan  was  secured  by  a  pledge  of 
the  Northern  Ohio  Traction  &  Light 
Company  common  stock  purchased.  It 
has  been  renewed  from  year  to  year 
owing  to  the  unfavorable  financial  con- 
dition attributable  to  the  war. 
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Norfolk  Adopts  Broad  Policy  Toward 
Public  Utilities 

City   Council  and   City   Public   Utilities   Commission   Unanimously 

Agree  to  Safeguard  Capital  Both  as  to 

Principal  and  Return 

In  what  will  probably  prove  a  note-  in    Norfolk    merged    into    the    present 

worthy    example,    and    an    outstanding  company,  the  valuation  at  that  time  be- 

1.  ading  case,  the  City  of  Norfolk,  Va.,  ing    placed    at   $971,621.      Since    about 

[;rting  first  through  its  Public  Utilities  $500,000    of    this    amount    represented 

Commission     and     second     through     its  stock  for  which  no  cash  or  equivalent 

Council,   has   adopted   a   definite   policy  had  been  advanced,  other  data  tending 

of   encouraging   public   utility   develop-  to  show  that  the  actual  fairly  invested 

iiKMit    in    that   city.      The    platform    or  capital  in  1896  was  just  under  $500,000, 

principle   is   that  "CapiUl  legitimately  that  figure  was  adopted  as  a  base, 

invested    in    public    utility    properties  Historical  Investment  $1,421,690 

must  be  safeguarded  and  protected  by  ,      , ,.  .              ,              ^  ^     ,on/. 

municipalities,  both  as  to  principal  and  Actual  additions,  subsequent  to  1896, 

as  to  a  just  and  inviting  return  thereon  were  established  and  a  total  historical 

after    reimbursement    to    the    company  investment   of   $1,421,690    was    arrived 

for     expenses     incurred     in     providing  at  for  the  property  as  of  January,  1920. 

-trvice  "  This   basis   was   used   in   contradistinc- 
tion   to   the    company's    contention    for 

City  Advocates  Square  Deal  present-day   high    prices.     This   figure 

This    was    unanimously    adopted    by  does  not  include  going  concern   land  in- 

both  bodies.     In  other  words,  the  city  crements    and    working    capital.   ^The 

has   definitely   gone   on    record   that    it  ^"^'j^l^f *'°"  ^^^  ""^^'^  **  «^  «*'°^" 

believes    in    dealing   in    a    business-like  by  the  following  figures: 

manner  with  those  business  undertak-  'r'']^;,^'ir.J.°''i7Jo''".!'!  .'.T.'!"'.!"'.'  n.421.690 

ings  which   are  known  as  public  utili-  Oolng  concern  value  (15  per  cent 

ties.     It  guarantees  safety  and  an  ade-  ,„«' .^^--^  .^tono  . . . .  j^^ . .  ^ .  ^.^.        213.000 

quate  return  to  money  invested  in  de-  termlned  by  apprai-sal  commit- 

veloping  public  utilities  and  thus  hopes  X,pany°'"''":\  ■  ^!''.  ■  ■':''''.  •  ^"'!       488.660 

to  encourage  capital  to  undertake  that  

development  and  benefit  therefrom.  w^r°kTJg'"'cT^rtVV!".'!'-.-!"":.".'°    *'il?;?^S 

The  particular  case  which  caused  this  Additional  investment  now  being 

action    is    one    in    which    the    City    Gas        '"»''«'    ""'^^^ 

Company    of    Norfolk,    included    in    the  Total   value  for  rate  base...      $2,383,908 
system    of    the     Virginia     Railway    &  upon   this   base,   a   return   of   8   per 
Power  Company,  petitioned  for  an  in-  ^.^^^  cumulative  was  set  up  and  adopted 
crease  of  gas  rates  from  a  base  rate  of  gg  ^  p^j^  ^f  jj^g  pj^y  policy  of  guaran- 
$1.20  per  thousand  cubic  feet  to  $1.60.  ^gg  ^^  tj^p  company.     This  means  34.6 
Norfolk   is   fortunate    in   that   the   five  j.g„^g   p^j.  thousand  cubic  feet  of  gas. 
men    who    compose    its    City    Council  y^  detailed  analysis  of  the  cost  of  pro- 
are  apparently  foresighted,  broad-gage  ducing  gas  showed  $1,294  per  thousand, 
business  men  who  deal  with  the  city's  ^^jy^  making   a   price   of  $1,640   legiti- 
interests  in  a  business  and  not  political  ,„ate.     The  company's  request  of  $1.60 
manner.     The  same  type  of  men  are  on  .^^^g  thus  substantiated  and  allowed  by 
its  Public  Utilities  Commission.  thg  ^ity.     However,  it  was   agreed  by 
The  commissioners  frankly  admitted  the  city   and  company   that  variations 
their  own  lack  of  familiarity  or  expert-  j^  p^ice  of  oil  used  in  gas  manufacture 
ness  in  the  public  utility  business,  and  would    cause    corresponding   variations 
in  order  to  secure  data  upon  which  they  ;„  the  price  of  gas  to  the  consumer, 
■could  give  a  fair  judgment  they  called  xr     i-,                     r, 
in  A.  Merritt  Taylor  as  a  person  mu-  No  Figures  in  Refutation 
tually  satisfactory  to  the  city  and  the  From  the  reports  of  the  various  steps 
•company.     Mr.    Taylor's   former   expe-  jn    the    proceedings,    the    Council    and 
rience     as     Transit     Commissioner     of  Public  Utilities  Commission  maintained 
Philadelphia,    as    manager    of    the    Di-  an  attitude  of  fairness  to  the  utility,  at 
vision     of     Passenger     Transportation  the  same  time  conserving  the  city's  in- 
and   Housing  of  the   Emergency   Fleet  terests  in  the  broadest  possible  manner. 
(  orporation   during  the  war  and  as  a  There  was  some  objection  at  times  by 
public  utility  builder  and  operator  en-  some  members  of  the  Chamber  of  Com- 
■  ouraged     them     to    believe    he     could  merce,  but  the  Public  Utilities  Commis- 
advise    intelligently    with    the    various  gjon  took  the  attitude  that  the  Cham- 
interests  involved.  ber's  representatives  were   very  tardy 
,,                    „             r.„,.,..  in  presenting  their  views,  not  appear- 
Valuation  Scaled  Down  in/until  a  vote  was  to  be  taken      No 
With  his  associate,  Charles  B.  Cook,  figures    were    presented    to    refute    the 
Mr.    Taylor   made    a    valuation    of   the  conclusions  of  the  commission,  Council 
gas  property,  scaling  down  from  an  ap-  and  Mr.  Taylor. 

parent   book    value    of    $3,603,203,    the  The  company  was  criticised  for  the 

company's    valuation,    to    $2,383,908,    a  dirty   and    rundown    condition    of    por- 

tigure  finally  agreed  upon  by  the  Pub-  tions   of   its    plant,   but   this   condition 

lie   Utilities  Commission,  the  gas  com-  was  found  to  be  due  in  part  to  causes 

pany  and   Mr.  Taylor.  beyond  the  company's  control   and  the 

In  1896  the  two  gas  companies  then  company  promised  immediate  attention 


to  the  plant  to  put  it  in  first  class  order, 
showing  evidence  of  much  already  done 
in   that   line. 

While  there  are  many  more  details 
of  the  situation  of  special  interest  from 
the  gas  standpoint,  the  chief  interest 
to  all  public  utilities  lies  in  the  funda- 
mental principle  adopted  by  the  city  as 
to  its  attitude  toward  such  business. 
Whether  this  attitude  will  be  recog- 
nized and  sustained  by  the  State  Cor- 
poration Commission  remains  to  be 
seen.  The  City  Council  has  authorized 
the  chairman  of  the  city's  Public  Utili- 
ties Commission,  the  city  attorney  and 
Mr.  Taylor  to  submit  a  copy  of  Mr. 
Taylor's  report  to  the  State  Corpora- 
tion Commission  when  it  hears  the 
case  on  March  29.  They  are  also  au- 
thorized to  present  the  city's  resolution 
upholding  the  report  with  its  platform 
and  valuation  as  representing  the  view- 
point of  the  city  and  the  manner  in 
which  the  city  desires  to  treat  and  deal 
with  public  utilities  within  its  borders. 

Valuations  Under  Way 

Valuations  are  now  being  conducted 
of  the  railway  properties  of  the  com- 
pany in  Norfolk.  It  is  expected  that 
the  data  in  connection  with  these  cases 
will  be  ready  for  presentation  within 
sixty  days.  In  this  instance  also  Mr. 
Taylor  has  been  retained  by  the  City 
of  Norfolk. 


Receiver  for  Chicago  Ten-Cent 
Bus  Line 

United  States  Judge  K.  M.  Landis 
has  appointed  the  Central  Trust  Com- 
pany of  Illinois  receiver  for  the  Chi- 
cago Motor  Bus  Company  following 
the  filing  of  the  bill  of  complaint  by 
New  York  holders  of  $150,000  of  bonds 
of  the  company.  Counsel  for  the  peti- 
tioners said  that  the  bonds  were  due 
in  January,  1920,  but  were  not  taken 
up  by  the  company  at  that  time.  The 
Chicago  Motor  Bus  Company  has  been 
operating  a  10-cent  motor  bus  service 
on  the  north  side  of  Chicago  along  the 
Lake  Shore  and  through  Lincoln  Park. 

In  spite  of  the  rosy  predictions  of 
those  who  financed  the  company,  hear- 
ings held  before  the  Public  Utilities 
Commission  of  Illinois  in  May,  1919, 
revealed  that  the  company  was  having 
difficulties  in  making  bare  operating 
expenses.  The  facts  were  developed  in 
the  competition  for  motor  bus  fran- 
chises on  the  south  side  between  the 
Chicago  Motor  Bus  Company  and  the 
Chicago  Stage  Company.  In  a  decision 
handed  down  Jan.  20,  1920,  the  com- 
mission criticized  the  methods  of  the 
Chicago  Motor  Bus  Company  and 
granted  the  desired  franchises  to  the 
Chicago  Stage  Company.  In  the  hear- 
ings in  May,  1919,  it  was  contended 
that  high  maintenance  expenses,  which 
were  responsible  for  deficits,  would  be 
reduced  sufficiently  to  permit  operation 
at  a  profit  if  the  company  could  oper- 
ate additional  buses  on  the  south  side. 
The  commission,  however,  was  not 
satisfied  with  the  method  of  financing 
the  company  or  the  design  of  the  coach 
proposed. 
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Mr.  Mitten  Increases  Net 

Philadelphia    Rapid    TranHit,    With    Ita 
Xicltel  Fare  and  Three-Cent  Trans- 
fer   Docs    Increased    Business 

That  the  methods  employed  by  the 
Philadelphia  (Pa.)  Rapid  Transit  Com- 
pany in  conducting:  its  business  have 
proved  beneficial  not  only  to  its  inves- 
tors but  to  its  patrons  is  reflected  in 
the  annual  report  just  issued  covering 
the  year  ended  Dec.  31,  1919. 

Passenger  revenue  for  the  year  in- 
creased 13.64  per  cent  over  the  previous 


for  the  larger  number  of  accidents  oc- 
curring during  the  war-time  period. 

Deductions  from  gross  income  in- 
creased $106,098.  These  deductions 
now  represent  27.55  per  cent  of  the 
total  railway  operating  revenue.  This 
increase  is  caused  mostly  by  the  pay- 
ment of  interest  on  passenger  cars  se- 
cured by  lease  from  the  United  States 
Government.  The  net  corporate  in- 
come increased  slightly,  being  11.79 
per  cent  over  the  previous  year,  and 
is  equivalent  to  a  5.72  per  cent  return 
01.  the  $29,991,660  of  outstanding  capi- 


1918 

Per  Cent 

Chance 

+  Inc.— Dec. 

$30,568,788 
515,025 

+  13.64 
+  20.17 

INCOME  STATEMENT  OF  THE  PHILADELPHIA  RAPID  TRANSIT  COMPANY 


Ya»«nd«lD«s.3l  1919 

Gnm  fmninw  raremM $34,739,589 

Other  operatliic  rarenne 618,882 

Total  railway  operating  reveniw $35,358,471 

Way   and  atructurea  and   equipment  —  maifltenanoa 

andranawab $4,707,012 

Power— maintananea  and  operation 3,450,486 

Cooduetinc  tnnaportation 11,387,653 

OanetalTr. ^. 2,697,091 

Total  railway  opefmtinc  expenaee $22,242,242 

Net  operatinc  revenue $13,116,229 

Taie*  including  paving  tax $2,345,750 

Operating  income $10.770,479 

NoD-operating  ineoma $68 1 .049 

OrMlneome. ~ •  $11,451,528 

Inteteet $927,926 

Baotak  8,687,725 

Sinking  fund— dty  eontiaet 120,000 

Total  deductiona $9,735,65 1 

Net  eorporat*  ineoma $1,715,877 


$31,083,813 

$3,780,800 
3,319,199 
8  923,021 
2,088,218 

+  13.75 

+  24.47 
+  3.96 
+  27.62 
+    6.97 

$18,111,238 
$12,972,575 

+  22.82 
+     1.108 

$2,428,819 
$10,543,756 

—  3.42 
+    2.15 

$620,614 
$11,164,370 

+  9.74 
+    2.57 

$981,652 

8,527,902 

120,000 

—  5.38 
+  1.875 

$9,629,554 

+     1.102 

$1,534,816 
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year  and  represented  96.5  per  cent  of 
the  gross  earnings.  The  number  of 
passengers  transported  to  give  this 
revenue  was  723,610,228.  Operating 
expenses,  however,  increased  22.82  per 
cent,  due  to  the  increased  wages  paid 
in  the  transportation  department,  so 
that  the  increase  in  net  operating  rev- 
enue was  only   1.108  per  cent     Main- 


tal  stock,  as  against  6.12  per  cent  in 
1918.  Two  semi-annual  2.5  per  cent 
dividends  were  paid  during  the  year. 

Rentals  paid  for  leased  lines  were 
1.875  per  cent  greater  than  in  1919 
and  were  equivalent  to  15.2  per  cent 
over  the  total  funded  debt  of  $57,073,425 
of  the  twenty-eight  leased  lines.  Taken 
as   a   whole   the   capitalization   of   the 


STATISTICAL  INFOR.MATION  OF  THE  PHILADELPHIA  RAPID  TRANSIT  COMPANY 

1919  1918 

ATm«i  total  milaiopafBtad 671.42  661.45  +    1.51 

totaM 648.09  638.12  +    l.}« 

■Mtad. 16.71  16.71            

i3Eww...... ».62  6.62             

Vmmmmtaiimtomthevn    ipaadlnMJ.H 9.07  8  77  .+    1.42 

Itaimue  ineaeniM  it  1  rente 672.021,657  593.494.427  +13.25 

S«t»Maiieha«Sa|i     iiniii.at>e«»ta 5I,5M.57I  43,791,710  +15.12 

T^t«liiiinil,p«W1g1 743,610,228  637.286.137  +13.52 

hmtnaatmfmttmm 149,145,171  130,472.269  +14.)$ 

T  liUi  II   nil  '    —   • 872,755.398  767,758,406  +63.64 

Onaepaanacvnvaaaa $34,739,589  $30.56«,7e8  •(•  13.64 

Aiwuntafa! 

IWnvaoaapMMoaarCaaMrt 4  SI  4.7*  +    0.417 

l>w««talpWMa«(aMl«.... 3. 98  3  98 

Kntm»pmmSttl*nak $51.M0  $46,2<><>  *'  >0 

OpaailiwraTaaaa  — p«aaBl 63  0  58  2             

Taaai  —  per  aant  of  groea  ravaan* 6  52  7  67 


tonance  and  nmcwkU  mmonnted  to  $6,- 
7M,822,  equivalent  to  1632  p«r  cent  of 
tbc  railway  operating  rvranue.  Ir. 
othar  words,  this  charge  was  more  than 
$10,000  par  annum  for  aach  mile  of 
root*  now  in  operation.  Daferrcd  main- 
tananea of  the  war-time  pariod  lias 
largaly  been  canght  up  by  th«  osa  of 
raservet  established  for  this  porpota. 
The  increasa  of  6.97  per  cent  in  ganaral 
axpensa  is  due  mainly  to  sattiamanta 


Philadelphia  Rapid  Transit  System 
amounts  to  $86,468,040  in  stock  and 
$42,653,867  in  bonds.  The  total  rentals, 
dividends,  interest,  etc.,  paid  on  the.te 
securities  represents  a  return  of  8.6 
per  cent  on  the  $129,106,907  of  secur- 
ities outstanding. 

The  accompanying  tables  give  in  da- 
tail  the  income  account  and  statistical 
information  concerning  the  trafflc 
handled. 


Common  Dividend  Resumed 

New  Jersey  Company  Votes  1  Per  Cent 

for   First  Quarter  of  New  Year — 

Itailway  Doing   Better 

The  directors  of  the  Public  Service 
Corporation  of  New  Jersey,  N'ewark, 
N.  J.,  have  authorized  the  payment  of 
$500,000  in  dividends  on  common  and 
preferred  stock  for  the  first  three 
months  of  1920.  Although  a  return 
has  been  paid  regularly  in  the  past  on 
preferred,  the  1  per  cent  declaration 
voted  on  common  stock  is  a  resumption 
of  payment  after  the  passing  of  the 
dividend  for  the  last  three  months  of 
1919. 

Lowest  Rate  Since  1909 

Two  per  cent  for  the  quarter  year 
will  be  paid  on  the  $10,000,000  of  pre- 
ferred stock  outstanding  and  1  per  cent 
is  authorized  on  the  $30,000,000  com- 
mon stock. 

The  payment  of  a  1  per  cent  divi- 
dend,  or  at  the  rate  of  4  per  cent  for 
the  year  on  common  stock,  while  a  re- 
sumption of  payment,  is  at  the  low- 
est rate  the  company  has  paid  since 
1909.  Last  year,  with  three  quarterly 
payments,  the  total  for  the  year  was 
4i  per  cent.  Dividends  have  been  paid 
since  1907. 

The  first  increase  over  4  per  cent 
was  in  September,  1909,  when  the  rate 
was  made  U  per  cent  quarterly.  The 
following  year  6  per  cent  was  paid  and 
in  1915  another  quarter  per  cent  was 
added  to  the  annual  return.  In  1916 
7%  per  cent  was  paid,  followed  in  1917 
by  8  per  cent.  In  1918  the  yearly 
return  dropped  to  6  per  cent. 

After  the  meeting  Thomas  N.  Mc- 
Catter,  president  of  the  company,  is- 
sued  the  following  statement: 

After  full  consideration  of  all  the  clr- 
rumatancea  of  the  rorporatlon'a  ulTalra  the 
board  of  diroctora  of  the  corporation  felt 
It  to  be  proper  to  reatmw  the  payment  of 
dividends  to  the  extant  of  a  quarterly  dec- 
laration of  1  per  cent  upon  the  common 
stock  of  the  corporation. 

The  electric  company  and  the  gaa  com- 
pany are  now  functioning  properly  and 
maJclna  satisfactory  earnings.  The  rail- 
way company,  as  la  well  known,  has  been 
allowed  a  rate  auffldent  to  keep  It  colng: 
that  la  to  aay,  to  enable  It  to  pay  ita 
operating  ezpanaes  and  axed  charges.  The 
rate  doea  not  provide  auffldent  rerenue  to 
yield  any  aubstantlal  return  upon  the  In- 
vestment of  the  corporation  In  the  railway's 
stocks. 

This  altuatlon.  It  la  expected,  will  be 
cured  during  the  next  few  month*.  The 
railway  company,  too,  haa  sufferxd  from 
exoeaalva  operating  expenaea  caused  by  the 
abnormal  weather  condltlona  of  the  present 
winter. 

OinuwK  Obowino  Barm 

The  early  months  of  the  year  are  rela- 
tively lean  months  In  the  public  utility  busi- 
ness, the  larger  proOU  being  made  In  the 
latter  part  of  the  year.  The  showing, 
however,  of  the  corporation,  as  a  whole, 
for  so  much  of  the  year  as  haa  elapaed 
In  »n  KatlxfACtory  and  the  oatlmate  of  the 
pornlnRs  for  the  year  la  ao  promlnlnn  that 
th<'  illr<x-tors  felt  Justified  In  taking  the 
nrtlrni   nbovo  sat  forth. 

Tln'  ponding  quarter  will  no  only  the 
Kr.nn'l  time  In  the  history  of  the  conKjra- 
tlon  that  a  dividend  declared  at  thU  aeason 
of  the  yrnr  will  hare  bseo  aamad  by  tn« 
rorporatlon  In  the  speeifle  quarter  to  which 
the  dividend   la  applloaMa. 

It  is  expected  that  the  deUiled  re- 
port of  operation  of  the  company  for 
the  year  will  be  available  for  publica- 
tion soon. 
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Wheeling  Lines  Foreclosed 

The  West  Virginia  Traction  &  Elec- 
tric Company,  Wheeling,  W.  Va.,  and 
all  its  holdings  were  bought  in  by  the 
first  mortage  holders  of  the  concern  at 
public  auction  at  Wheeling  on  March 
15.  G.  H.  Walbridge,  representing  the 
bondholders'  protective  committee  of 
New  York,  was  the  only  bidder.  He 
paid  $760,000  for  the  property. 

The  property  was  first  offered  for 
sale  as  a  whole.  The  bid  was  $750,000. 
The  property  was  then  divided  in  par- 
cels and  each  sold  singly.  The  Mor- 
gantown  property  was  first  offered. 
Mr.  Walbridge  bid  $700,000.  The  next 
parcel  was  the  holdings  in  Wheeling, 
for  which  the  same  bidder  offered  $50,- 
000.  The  third  bid  was  $10,000  for  the 
495  outstanding  shares  of  the  City  & 
Suburban  Gas  Company. 

A  reorganization  is  probable  and  new 
corporations  will  be  formed  to  conduct 
the  business.  The  bondholders  were 
represented  by  G.  H.  Walbridge  and 
Attorney  Gerrard  Glenn.  Receiver 
Whittemore  and  Attorney  J.  J.  Coniff 
looked  after  the  company's  interests. 


contemplated  the  purchase  of  the  road, 
fixed  the  value  at  $1,264,072.  In  1918 
Mr.  Sampsell  offered  to  sell  the  Rai- 
nier Valley  lines  to  the  city  for 
$1,600,000.  Shortly  after  the  city  of 
Seattle  purchased  the  railway  lines  of 
the  Puget  Sound  Traction,  Light  & 
Power  Company  the  Seattle  &  Rainier 
Valley  line  secured  permission  from 
the  State  Public  Service  Commission 
to  raise  its  rates  to  7  cents.  This  re- 
sulted in  a  movement  on  the  part  of 
residents  of  the  Valley  to  induce  the 
city  to  purchase  the  system. 


Snow  Cleaning  Cost  $221,000 

For  the  period  ended  with  Feb.  20, 
1920,  the  cost  of  snow  removal  for  the 
entire  system  of  the  Eastern  Massachu- 
setts Street  Railway,  comprising  about 
780  miles  of  track,  the  expenditure  for 
labor  alone  was  $221,000,  or  an  average 
of  about  $333  per  mile.  The  highest 
cost  per  mile  was  $568,  for  the  Salem 
district.  The  lowest  cost  per  mile  is 
$181  for  the  Taunton  district. 

The  additional  cost  of  rehabilitation 
of  the  rolling  stock  together  with  main- 
tenance will  bring  the  total  for  this 
period  up  to  about  $500,000. 

The  crippling  of  traffic  due  to  the  fall 
of  snow,  more  than  35  in.  for  the  Mas- 
sachusetts district,  reached  an  acute 
stage.  On  March  1  only  two  lines  of 
the  entire  system  were  running  100 
per  cent  service.  These  lines  were  the 
Lynn  and  Lawrence  divisions. 

The  conditions  early  in  March  were 
so  bad  that  it  was  expected  it  would 
take  some  weeks  before  normal  service 
could  be  resumed. 


Wants  Bridge  Traffic  Restored 

Deputy  Public  Service 'Commissioner 
Morgan  T.  Donnelly  of  the  First  Dis- 
trict is  making  an  effort  to  get  surface 
line  traffic  restored  across  the  Williams- 
burg  Bridge.     He    has   held    hearings 
relating  to   this   subject  and   has   also 
conferred  with  representatives  of  the 
New  York   Railways   and   the  Fourth 
&    Madison    Avenue    Railroad    for    the 
purpose  of  learning  what  is  the  atti- 
tude  of   the   operators   of   those   lines 
toward  the  resumption  of  service  across 
the   bridge.      The   so-called    green    car 
lines   carried    about   20,000   passengers 
daily  in  rush  hours  to  and  fro  across 
the  Williamsburg  Bridge  previous  to  the 
elimination  of  the  service.     The  Brook- 
lyn Rapid  Transit  surface  lines  oper- 
ating across  the  bridge  carried  about 
16,000  persons  daily  in  the  rush  hours 
previous   to   the   elimination   of   green 
car  service,  and  have  carried  about  15 
per    cent    additional    since    that    time, 
while  there  has  been  a  large  diversion 
of  traffic  to  the  Brooklyn  Rapid  Tran- 
sit  elevated   and   subway   lines   which 
run  over  the  bridge.    The  hearings  will 
be    resumed    and    Commissioner    Don- 
nelly will  endeavor  to  determine  what 
actual   steps   can   be  taken   to   restore 
service. 


able  residence  addition  at  Chatham 
Estates  and  Chantilly  has  been  vrithout 
railway  service.  It  is  reported  that 
residents  of  that  section  will  endeavor 
shortly  to  take  over  the  effects  of  the 
defunct  company  from  Mr.  Chatham 
and  enter  into  a  new  contract  with  the 
Southern  Public  Utilities  Company  for 
the  operation  of  cars  over  the  line.  The 
latter  company  is  now  using  one-man 
safety  cars  on  some  of  its  lines  in 
Charlotte,  and  it  is  believed  that 
through  the  operation  of  such  cars  and 
with  increased  patronage  there  will 
be  little  if  any  deficit  on  the  line  now 
abandoned. 


Rainier  Valley  Value  $765,760 

W.  H.  Moore,  a  Councilman  of 
Seattle,  Wash.,  appointed  by  the  City 
Council  to  investigate  the  value  of  the 
Seattle  &  Rainier  Valley  Railway,  has 
submitted  a  report  to  the  utilities  com- 
mittee. He  has  placed  a  value  of 
$765,760  on  the  properties.  This  does 
not  include  a  sum  the  company  spent  in 
raising  tracks  and  filling,  right-of-way 
to  the  present  grade.  This  sum  will  be 
added  as  soon  as  it  has  been  estimated. 

It  is  uncertain  whether  the  report 
by  Mr.  Moore  brings  the  matter  of  the 
purchase  of  the  lines  by  the  city  any 
nearer  to  consummation,  as  E.  W. 
Sampsell,  president  of  the  company, 
has  refused  to  negotiate  on  the  basis 
of  the  report.  An  appraisal  of  the 
property  made  in  1913,  when  the  city 


Charlotte  Suburban  Line  Sold 

The  Charlotte  (N.  C.)  Rapid  Transit 
Company,  which  went  into  the  hands  of 
a  receiver  in  1918,  has  recently  had  its 
last  effects  sold  at  auction.  These  con- 
sisted of  2  miles  of  track  and  trolley, 
with  some  additional  poles,  ballast  ma- 
terial and  other  supplies.  The  property 
mentioned  was  bid  in  by  Paul  Chatham, 
former  president  of  the  company,  at 
$10,000. 

The  Charlotte  Rapid  Transit  Com- 
pany was  organized  ten  years  ago  with 
a  capital  of  $75,000.  It  began  operation 
in  1911  of  a  storage  battery  car  from 
the  end  of  a  line  of  the  Southern  Ihiblic 
Utilities  Company,  which  operates  the 
railway  in  Charlotte,  to  the  country  club. 
The  storage  battery  service  was  not 
a  success  and  in  May,  1913,  the  South- 
em  Public  Utilities  Company  began  the 
operation  of  cars  over  the  Rapid  Tran- 
sit line  under  a  contract  with  the  latter 
company.  This  service  was  discon- 
tinued on  May  19,  1918,  because  the 
owners  of  the  suburban  line  were  not 
able  to  meet  the  deficit  incurred  through 
the  operation  of  cars  over  the  line. 
For  the  past  two  years  a  consider- 


Increase  in  Chicago  City  Dividend. — 

The  Chicago  (HI.)  City  Railway  has 
declared  a  quarterly  dividend  of  IJ  per 
cent,  payable  on  March  31  to  stock  of 
record  March  25,  thus  placing  the  stock 
on  a  6  per  cent  basis.  The  former 
basis  was  5  per  cent. 

Two  New  Directors  Elected. — Stock- 
holders of  the  Dallas  (Tex.)  Railway 
met  recently  for  the  annual  election 
of  officers.  J.  T.  Owens  and  Sam  P. 
Cochran,  both  of  Dallas,  were  elected 
directors  to  fill  vacancies  caused  by 
the  resignations  of  F.  B.  Bissell  and 
LaMonte  Daniels. 

Suspension  of  Service  in  Weymouth. 
— The  Eastern  Massachusetts  Street. 
Railway  has  suspended  indefinitely  all 
service  in  the  town  of  Weymouth, 
Mass.,  in  consequence  of  the  refusal  of 
the  town  authorities  to  furnish  financial 
aid  in  meeting  the  expense  of  main- 
tenance and  operation. 

Service  Suspended.  —  The  Albany 
(Ga.)  Transit  Company  has  reduced 
service  to  a  single  car.  Complete  sus- 
pension and  the  junking  of  the  line  are 
threatened.  It  is  said  that  the  principal 
owners  will  sell  for  $45,000.  The  sug- 
gestion has  been  made  that  the  city 
take  over  the  road  and  operate  it. 

Abandonment  Threatened.  —  The 
Bridgeton  &  Millville  Traction  Com- 
pany, Bridgeton,  N.  J.,  has  threatened 
to  abandon  the  road  and  tear  up  the 
tracks  if  forced  by  Common  Council  to 
pay  a  share  of  an  extensive  street  pav- 
ing program.  Members  of  the  Council 
will  confer  with  the  traction  officials 
in  an  effort  to  adjust  the  matter. 

Fights  for  Present  Worth  Ruling. — 
The  St.  Joseph  Railway,  Light,  Heat  & 
Power  Company,  St.  Joseph,  Mo.,  has 
petitioned  for  an  injunction  in  the 
United  States  Court  to  restrain  the 
Missouri  Public  Service  Commission 
from  basing  the  valuation  of  the  rail- 
way properties  on  the  initial  cost  in- 
stead of  on  present  worth  in  determin- 
ing a  basis  for  establishing  equitable 
rates.     The   company    states    that   its 


670 


Electric    Railway    Journal 


Vol.  55,  No.  13 


properties  are  now  worth  $11,000,000, 
as  compared  with  a  valuation  of  ap- 
proximately $5,500,000  fixed  by  the 
commission. 

Appraisal  for  Nashville. — Prof.  Al- 
bert S.  Richey  of  Worcester,  Mass.,  has 
been  retained  by  the  Tennessee  Rail- 
road &  Public  Utilities  Commission  to 
represent  it  in  an  appraisal  of  the  prop- 
erty of  the  Nashville  Railway  &  Light 
Company.  Robert  M.  Feustel,  consult- 
ing engineer,  Fort  Wa>'ne,  Ind.,  has 
been  retained  by  the  company  as  its 
representative.  The  city  of  Nashville 
has  not  yet  indicated  whether  it  will 
appoint  an  engineer  to  represent  it  in 
the  appraisal.  The  order  of  the  com- 
mission makes  it  optional  with  the  city 
as  to  whether  it  will  or  will  not  join 
in  the  work. 

Long  Island  Line  Ordered  to  Resume. 
— Deputy  Public  Service  Commissioner 
Alfred  M.  Barrett  of  the  First  District 
has  directed  the  New  York  &  North 
Shore  Traction  Company,  operating  in 
the  northern  portion  of  Queens,  to  re- 
sume service  immediately.  The  company 
shut  down  several  weeks  ago,  when  its 
tracks  were  blocked  with  snow  and  ice, 
and  it  became  impossible  for  the  com- 
pany to  obtain  funds  to  clear  them  suf- 
ficiently to  resume  operation.  The  com- 
pany has  replied  that  it  is  now  en- 
deavoring to  obtain  $20,000,  which  it  be- 
lieves will  be  a  sum  sufficient  to  put 
its  tracks  and  equipment  in  proper 
shape  to  restore  service. 

Public  Utilities  Doing  Well. — Con- 
tinued progress  is  reported  by  the 
utility  companies  included  in  the  Cities 
Service  Company,  New  York,  N.  Y., 
these  properties  not  only  reporting  the 
largest  gross  revenues  in  their  history 
but  also  showing  improvement  in  net 
revenues.  From  present  indications 
1920  will  be  the  greatest  year  from  the 
viewpoint  of  net  earnings  in  the  history 
of  the  public  service  division.  The  de- 
mand for  central  station  electric  power 
at  all  properties  controlled  by  Cities 
Service  Company  continues  unabated 
and  if  these  demands  are  to  be  met 
much  additional  generating  equipment 
must  be  installed  at  the  central  station 
properties. 

Inlrreot  I'aymrntii  Authorized.— In- 
terest amounting  to  $190,200,  due  on 
April  1,  1920,  on  the  company's  general 
mortgage  41  per  cent  refunding  bonds 
will  be  paid  by  I-ec  C.  Bradley,  receiver 
for  the  Birmingham  Railway,  Light  & 
Power  Company  and  the  Birmingham 
Tidewater  Railway.  Judge  William  I. 
Grubb,  of  the  Unite<t  SUtes  District 
Court,  rendered  a  decree  March  18 
authorixing  the  receiver  to  pay  the  in- 
t«ri'!>t  due  on  April  1  and  authorised 
him  to  piiy  Kuch  instalments  of  the  com- 
pany's h'vili'ral  income  tax  as  are  due. 
The  receiver  was  also  authorized  to  ex- 
tend for  a  piTirxt  nf  not  more  than  six 
months  receivers'  certiftcatp*  when  thry 
become  due  and  payable. 

Hyde  Park  Line  to  liisconiinur. — 
Corporation  Couneel  Arthur  D.  Hill  and 
Assistant  Corporation  Counsel  Joseph 
P.  Lyons,  representing  the  city  of  Bo»- 
Xon,  have  informed  the  trustees  of  the 


Eastern  Massachu.setts  Street  Railway 
that  the  city  does  not  intend  to  aid  the 
road  financially  so  that  its  lines  in  Hyde 
Park  can  continue  operating.  As  a  re- 
sult of  the  disclosure  of  the  city  of  Bos- 
ton's position,  the  trustees  say  that 
it  will  be  necessary  to  discontinue  all 
service  in  Hyde  Park  on  April  1.  The 
State  Department  of  Public  Utilities 
has  recommended  that  the  Boston  Ele- 
vated Railway  take  over  the  lines  which 
the  Eastern  Massachusetts  Street  Rail- 
way has  announced  it  will  abandon. 

Short-Term  Notes  Offered. — Ames, 
Emerich  &  Company,  New  York,  N. 
Y.,  are  offering  for  subscription  at  98) 
and  interest,  yielding  7.80  per  cent 
$850,000  of  two-year  7  per  cent  secured 
gold  notes  of  the  Richland  Public 
Service  Company.  The  company  is  a 
subsidiary  of  Cities  Service  Company. 
Ic  owns  or  controls  and  operates  the 
only  electric  light,  power  and  street 
railway  system  in  Mansfield,  Ohio, 
the  interurban  railway  between  Mans- 
field and  Shelby  and  one  of  the  two 
gas  distribution  systems  supplying 
natural  ga^,  principally  for  domestic 
use,  in  Mansfield,  and  is  also  furnish- 
ing electric  current  to  the  local  com- 
pany at  Ashland  for  distribution  by  it. 
The  notes  are  dated  March  15,  1920. 

Representatives  of  Bankers  in 
Charge. — Charles  Day  and  John  E.  Zim- 
merman, Philadelphia,  Pa.,  will  become 
managers  of  the  Ohio  Electric  Railway 
on  April  1,  according  to  announcement 
made  by  F.  A.  Healy,  secretary  and 
treasurer  of  the  company.  Mr.  Healy 
said  no  change  will  be  made  in  the 
personnel  of  officers  and  employees  of 
the  company.  H.  Gordon  Gilpin  will  re- 
tain his  position  as  general  manager 
and  Mr.  Healy  will  remain  as  secretary 
and  treassurer.  Mr.  Healy  said  that  the 
bankers  and  bondholders'  protective 
committees  have  agreed  with  President 
W.  Kesley  Schoepf  that  the  company 
should  be  turned  over  to  Messrs.  Day 
and  Zimmerman,  to  be  managed  by 
them    as   the   bankers'   representatives. 

Pittnburgh  Doing  Better. — An  invest- 
ment banking  circular  reviewing  the  af- 
fairs of  the  Philadelphia  Company, 
which  controls  the  Pittsburgh  Railways, 
says:  "The  ownership  of  the  Pitts- 
burgh Railways,  heretofore  treated  by 
the  company  as  a  non-revenue  producer, 
has  great  possibilities  of  developing 
into  a  source  of  income,  as  cash  fares 
have  been  increased  from  5  cents  to  10 
cents.  The  company  sells  tickets  also 
at  the  rate  of  four  for  30  cents.  The 
gross  receipts  have  thus  increased  from 
about  $32,201  a  day  in  1914  to  about 
$53,700  a  day  in  1919.  The  company 
now  is  understood  to  be  earning  all  of 
its  fixed  charges.  The  valuation  placed 
upon  the  transit  system  by  appraisers 
indicates  that  the  time  is  not  far  dis- 
tant when  under  the  caption  of  'Other 
Income'  will  be  listed  the  revenues  from 
the  Pittsburgh  Railways." 

Two  New  Directors  in  Philadelphia. 
— William  J.  Montgomer>'  and  William 
Y.  Tripple  have  been  elected  directors 
of  the  Philadelphia  (Pa.)  Rapid  Tran- 
sit Company  to  succeed  C.  E.  Ingeraoll 


and  J.  J.  Sullivan,  Jr.  Messrs.  Mont- 
Komer>'  and  Tripple  are  Philadelphia 
Rapid  Transit  Company  stockholders  of 
many  year.*'  standing.  They  were 
elected  as  direct  representatives  at  the 
stockholders,  following  the  dissolution 
of  the  voting  trust,  which  was  made  ef- 
fective on  Feb.  12.  Mr.  Stotesbur>-  was 
re-elected  chairman  of  the  board  and 
Mr.  Mitten  chairman  of  the  executive 
committee  and  president.  The  election 
of  W.  C.  Dunbar  as  vice-president  in 
charge  of  accounting  and  finance  and 
G.  .\.  Richardson  as  vice-president  in 
charge  of  operation  was  made  in  order 
that  they  might  with  greater  authority 
assist  President  Mitten  in  the  manage- 
ment of  the   property.  . 

Bond  Extension  Arranged.  —  The 
Cleveland,  Southwestern  &  Columbus 
Railway  has  arranged  for  the  exten- 
sion until  Feb.  1,  1923,  of  the  $110,000 
of  twenty-year  first  mortgage  bonds 
of  the  Norwalk  Gas  &  Electric  Com- 
pany, due  on  April  1,  which  issue  it 
has  assumed  to  pay  by  agreement  of 
consolidation.  The  company  found  it 
was  practically  impossible  at  the  pres- 
ent time  to  refund  the  bonds  in  the 
ordinary  way  and  that  the  only  course 
available  was  to  provide  for  a  short 
extension.  The  bonds  will  accordingly 
b<  extended  until  Feb.  1,  1923,  at  the 
same  rate  of  interest,  namely  6  per 
cent.  In  consideration  of  this  exten- 
sion the  company  proposes  to  make  an 
immediate  cash  payment  of  $14.17  on 
each  $500  bond.  Thus  the  bonds  dur- 
ing the  period  of  extension  will  net 
the  holder  slightly  more  than  7  per 
ctnt  annually.  "The  company  hopes 
that  with  the  continued  improvement 
in  its  earnings,  the  most  satisfactory 
in  its  entire  history,  and  with  the  ter- 
mination of  the  present  stringency  in 
the  money  market  it  will  have  no  diffi- 
culty in  paying  the  bonds  promptly  at 
the  extended  maturity  date. 

Referendum  on  Dividend  Increase.— 
Councilman  H.  C.  Gahn,  Cleveland, 
Ohio,  stated  on  March  26  that  he  and 
associates  will  soon  file  more  than  6,000 
additional  names  asking  for  a  referen- 
dum vote  on  the  ordinance  increasing 
the  rate  of  dividend  on  Cleveland  Rail- 
way stock  from  6  per  cent  to  7  per  cent. 
The  Tayler  service-at-cost  ordinance 
fixe<l  the  rate  of  return  at  6  per  cent, 
but  when  the  trainmen  were  granted 
an  increase  in  wages  some  time  ago  the 
company  asked  for  an  increase  in  divi- 
dends on  the  basis  that  stockholders 
are  entitled  to  an  additional  income  just 
as  much  as  are  the  employees.  Two 
or  three  weeks  ago  Judge  Dan  B.  Cull 
held  that  the  original  petitions  were  not 
sufficient.  The  fifteen-day  limit  claimed 
by  Mr.  Gahn  for  securing  additional 
names  expire<l  on  March  24.  City  Clerk 
Benkoski  will  be  asked  to  certify  the 
petitions,  after  which  Council  will  be 
requestt'd  to  order  the  question  placed 
on  the  ballots  at  the  next  election.  The 
decision  of  the  arbitrators  permitting 
the  increase  in  the  rate  of  dividend  was 
reviewed  at  length  in  the  Kl.E(rrRIC 
Railway  Journal  of  Jan.  3,  page  71. 
The  decision  of  the  city  to  arbitrate 
was  FMcbed  last  July. 
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May  Order  Zone  System 

Washington     Company's    Case     Before 

Commission — Must  Have  More 

Revenue 

A  zone-fare  system  may  be  intro- 
duced in  Washington,  D.  C,  as  a  solu- 
tion of  the  financial  difficulties  of  the 
WashinKton  Railway  &  Electric  Com- 
pany. That  such  a  system  might  be 
established  in  the  national  capital  be- 
came evident  on  March  23  when  the 
Public  Utilities  Commission  of  the 
District  of  Columbia  opened  hearings 
on  the  company's  application  for  relief 
further  than  that  afforded  by  the  pres- 
ent 7-cent  cash  fare  with  a  ticket  rate 
of  6i  cents. 

The  company  now  asks  a  flat  7-cent 
fare  with  a  2-cent  charge  for  transfers. 
The  application  for  the  increase  was 
filed  with  the  commission  early  in 
January.  At  that  time  it  was  stated 
that  the  company  must  secure  addi- 
tional revenue.  W.  F.  Ham,  president 
of  the  road,  informed  the  commission 
at  the  hearing  on  March  23  that  during 
the  past  twenty  months  the  company 
had  failed  to  meet  expenses  by  more 
than  $1,000,000. 

Thorough  Investigation  Promised 

The  commission  announced  that  it 
would  go  thoroughly  into  the  company's 
condition  with  a  view  to  working  out  a 
satisfactory  plan  of  operation.  In  this 
connection  Commissioner  Kutz  stated 
that  the  board  would  make  a  study  of 
the  zone  plan  in  order  that,  if  found 
advisable,  it  might  order  its  adoption 
by  the  company.  He  instructed  Presi- 
dent Ham,  for  the  Washington  Railway 
&  Electric  Company,  and  Vice-Presi- 
dent Hanna,  for  the  Capital  Traction 
Company,  to  prepare  suggestions  of  a 
specific  nature  regarding  the  possible 
results  of  the  installation  of  a  zone 
system. 

The  7-cent  cash  fare  with  four  tickets 
for  25  cents,  has  been  in  effect  since 
Nov.  1,  1919.  The  Capital  Traction 
Company  is  also  charging  7-cent  cash 
fares,  but  is  asking  no  further  relief. 
The  latter  company  is,  however,  a 
party  to  the  present  proceedings  by 
order  of  the  commission. 

Company's  Plight  Grave 

Mr.  Ham  informed  the  commission 
that  his  company  could  not  long  con- 
tinue to  provide  the  present  standard 
of  service  unless  it  were  granted  fur- 
ther relief.  He  went  over  the  road's 
financial  condition  in  detail  and  pre- 
sented figures  to  show  that  during  the 
past  twenty  months  the  company  had 
fumished  service  at  a  loss  of  $1,147,960. 
During  the  fourteen  months  previous 
to  Nov.  1  the  road  rendered  service  at 
$n:!G,.'j6r)  less  than  cost.  Mr.  Ham  called 
the  commission's  attention  to  the  fact 


that  the  company  had  passed  both  its 
common  and  preferred  stock  dividends, 
and  that  its  6  per  cent  bonds  were  now 
on  a  12J  per  cent  basis.  He  stated  that 
thtf  company  was  facing  default  on  the 
mortgage  bonds  of  the  City  &  Subur- 
ban Railway  and  that  the  officials  had 
almost  reached  the  limit  of  their  ability 
to  keep  the  system  togethei'. 

President  Ham  then  presented  fig- 
ures of  the  company  showing  a  com- 
parison of  earnings  for  the  company 
immediately  prior  to  and  immediately 
following  the  last  raise  in  rate^  on 
Nov.  1.  He  said  that  following  Nov. 
1,  the  average  earning  was  slightly 
more  than  $14,000  per  day,  whereas 
during  October  the  average  earning 
of  the  company  was  slightly  less  than 
$12,800  per  day. 

Falling  Off  in  Car  Riders 

He  presented  a  mass  of  detailed  fig- 
ures showing  the  combined  averages 
of  the  Capital  Traction  Company  and 
the  Washington  Railway  &  Electric 
Company  with  regard  to  pay  passen- 
gers and  transfers,  tending  to  show 
the  falling  off  of  gain  in  passenger 
traffic  following  the  raise  in  rates. 

One  of  the  strongest  points  presented 
by  the  company  was  a  table  of  sta- 
tistics showing  the  operations  of  the 
Washington  Railway  &  Electric  Com- 
pany for  four  months  ending  Feb.  29. 
The  total  operating  income  for  the  sys- 
tem, including  subsidiaries,  was  placed 
at  $1,779,404,  and  the  operating  ex- 
penses, taxes  and  miscellaneous  items 
were  figured  at  $1,594,413,  leaving  a 
balance  of  $184,990  available  for  the 
return  upon  investment,  without  pay- 
ment of  interest  on  bonds  or  dividends 
upon  common  or  preferred  stock. 


Commission  Hearing  on  Railroad 
Crossing  Protection 

The  Railroad  Commission  of  Wis- 
consin will  hold  a  hearing  in  Madison, 
Wis.,  on  April  9,  for  the  purpose  of 
determining  whether  or  not  it  should 
issue  an  order  prescribing  trolley 
guards  and  other  protective  devices  at 
all  grade  crossings  of  steam  and  elec- 
tric railroads.  The  commission  has  re- 
ceived a  number  of  informal  complaints 
about  the  absence  of  trolley  guards  at 
such  crossings  and  the  question  has 
been  emphasized  by  several  accidents 
occurring  during  the  past  year. 

The  commission's  staff  has  studied 
the  matter  and  has  come  to  the  con- 
clusion that  conditions  warrant  the  es- 
tablishment of  a  general  rule  in  this 
connection.  It  will  be  the  purpose  of 
this  hearing  to  afford  an  opportunity 
to  the  public,  electric  railways  and 
steam  roads  to  present  their  views  on 
the  subject. 


Higher  Fare  Certain 

Federal   Court  Authorizes   Binghamton 

Receiver  to   Apply   to  Commission 

for  Six-Cent  Rate 

Higher  fares  for  the  Binghamton 
(N.  Y.)  Railway  are  assured.  Judge 
George  W.  Ray  of  the  United  States 
District  Court  on  March  17  issued  an 
order  granting  W.  G.  Phelps,  receiver 
for  the  road,  permission  to  apply  to 
the  Public  Service  Commission  for  the 
Second  District  for  authority  to  raise 
the  rate  from  5  cents  to  6  cents.  The 
Binghamton  City  Council  had  previ- 
ously passed  an  ordinance  authorizing 
the  increase,  following  the  refusal  of 
the  company's  carmen  to  return  to 
work  until  the  municipal  government 
had  acted  favorably  on  Mr.  Phelps'  ap- 
plication for  a  fare  increase. 

Since  the  City  Council  has  already 
sanctioned  the  6-cent  fare,  the  Public 
Service  Commission  is  expected  to  give 
its  assent  to  the  increase  without  fur- 
ther delay.  Mr.  Phelps  has  announced 
that  as  soon  as  the  commission  has 
issued  its  formal  order,  he  will  begin 
carrying  out  the  terms  of  the  ordinance 
passed  by  the  City  Council. 

Will  Raise  Wages 

These  call  for  the  purchase  of  addi- 
tional equipment,  including  fifteen  new 
cars,  and  for  other  improvements  in 
service.  They  also  provide  for  an  in- 
crease in  wages  as  demanded  by  the 
men.  It  is  believed  that  the  additional 
revenue  to  be  derived  from  the  6-cent 
fare  will  prove  adequate  to  meet  the 
expense  to  be  incurred  by  the  company 
in  making  the  contemplated  changes. 

The  company  has  been  endeavoring 
to  secure  an  increase  in  fare  for  many 
months.  The  City  Council  refused  to 
pass  an  ordinance  suspending  for  the 
duration  of  the  war  and  for  two  years 
thereafter  the  franchise  provision  limit- 
ing the  fare  to  5  cents.  Receiver  Phelps 
then  applied  to  the  Federal  District 
Court,  alleging  that  there  was  in  ex- 
istence no  contract  between  the  com- 
pany and  the  city  limiting  the  rate  of 
fare  which  might  be  charged  by  the 
former.  The  city  objected  to  the  juris- 
diction of  the  court  to  determine  this 
question.  The  court  sustained  the  city's 
contention  and  refused  to  intervene. 

Hard  Fight  for  Increase 

The  company  then  sought  the  aid  of 
the  State  Courts  in  an  effort  to  secure 
a  fare  increase  from  the  Public  Service 
Commission.  Justice  Charles  E.  Nichols 
of  the  New  York  Supreme  Court  hand- 
ed down  an  order  last  November  re- 
straining the  commission  from  grant- 
ing the  company  a  higher  fare  on  the 
ground  of  lack  of  jurisdiction  growing 
out  of  the  fare  provision  of  the  road's 
franchise.  The  company  then  turned 
once  more  to  the  City  Council.  Affairs 
were  brought  to  a  crisis  by  the  de- 
mands of  the  men  for  an  advance  in 
wages.  Mr.  Phelps  announced  that 
under  the  present  fare  the  company 
could  grant  no  further  wage  increase. 
The  men  struck  when  the  City  Council 
seemed  unwilling  to  help  the  company. 
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Ten-Cent  Fare  Upheld 

Pittsburgh  Valuation  Fixed  at  §62,500,000 — This  Is  Less  Than 
Company  Asked,  but  More  Than  City  Would  Admit 


In  an  opinion  handed  down  on  March 
23  the  Pennsylvania  Public  Service 
Commission  upholds  as  "fair  and  rea- 
sonable" the  present  "basis"  carfare  of 
10  cents  charged  by  the  Pittsburgh 
Railways.  The  valuation  of  the  com- 
pany's properties  was  fixed  at  |62,500,- 
000.  This  is  $14,500,000  greater  than 
the  $48,000,000  valuation  contended  for 
by  the  city  of  Pittsburgh  and  $7,500,000 
less  than  the  $70,000,000  figure  urged 
by  the  company.  The  company  is  capi- 
talized at  a  total  of  $156,000,000. 

Financial  Reorganization 
Necessary 

A  complete  financial  reorganization 
of  the  company  is  declared  necessary 
by  the  commission.  Ten  million  dollars 
is  set  as  the  sum  necessary  for  re- 
habilitation of  the  lines  and  rolling 
stock. 

A  physical  valuation  of  the  railways 
company  properties,  in  order  to  deter- 
mine a  fair  valuation,  and  therefore  fix 
a  fair  rate  of  fare,  was  ordered  by  the 
commission,  through  Chairman  Ainey,  a 
little  more  than  two  years  ago.  In 
charge  of  an  engineering  board  of  five 
members,  headed  by  Dr.  F.  Herbert 
Snow,  chief  engineer  of  the  commission, 
as  chairman,  and  including  J.  A.  Emery 
and  Morris  Knowles,  representing  the 
traction  interests,  and  Robert  M.  Feus- 
tel  and  George  W.  Fuller,  representing 
Pittsburgh  and  surrounding  municipali- 
ties traversed  by  the  lines  of  the  Pitts- 
burgh Railways,  the  valuation  was  com- 
pleted late  last  year,  and  submitted  to 
the  commission.     The  commission  said: 

The  oomplalnanU  (PltUbursh  and  other 
municipalities)  urced  a  valuation  of  $48.- 
000,000.  while  respondent  (the  Ptttaburch 
Railways  and  Philadelphia  companies)  oon- 
Unded    for   170.000,000. 

The  oommlaslon  Is  convinced  under  all 
the  testimony  that  even  If  the  evidence 
would  warrant  It,  a  valuation  of  $48,000,000 
would  defeat  the  very  purpose  which  the 
city  and  other  oomplalnanU  have  In  view, 
to  wit,  the  rehabilitation  at  respondent's 
property  upon  a  new  and  better  financial 
baals,  and  the  Improvement  and  extension 
of  Its  service  to  properly  care  for  the 
pre— It  and  future  needs  of  the  city  and 
■onvaidlnc   territory. 

Opon  mch  a  valuaUon,  tbs  receivership 
would  no  doubt  conUnne  until  foreclosures 
of  roortnces  dlsbitacrated  the  unined  sys- 
tem and  left  the  city  and  vicinity  with  a 
numbvr  nt  separatHy  operated  street  rail- 
way companies,  each  chanCinK  fares,  to  care 
for  the  publla  This  Is  unthinkable,  and,  by 
this  report,  we  believe  that  we  have  laid 
the  fonodatlon  for  all  that  the  complainants 
desire,  or  the  public  may   require 

TRAKsrr  lnraovsMSMTS  BsaaMTiAi. 
At  the  risk  or  redundancy,   but   with   a 
view  of  retaining  the  emphasis  of  our  for- 
mer statement*,  the  commission  acain  avers 
»n  th«  tart  that  the  most  Important  ouestlon 
'^     Mnit  th"  rliy   of  Plttaburirn.   with 
it«  (rnniilt  iirol>li>m».  Is  Improve- 
tr..t    rnllwar    iK>rvloe ;    that    Im- 
l>r        '        r  rAiinot  t>e  secured  except  by  the 
r\i:  I  '  '  :r,'   of   «   lante  amount   of  money, 
a   j.fir-      r   whirh.   nt  leaat,  would   represent 
now  rni;t  ii    n  <|inri'ments  and  a  jiortlon   to 
he    devotr'l    1.     r.  1^1  cements   of   trarke.    ac- 
qiilrtnr  n--"    r.:;!—  ,n»  to  take  the  place  of 
•  j.'i|ed      In  rearhlna 
tMlnn    hne    nt    all 
In    mln<l.    nnd    It* 
nn.li    •lotorminnii/it     !•    made  with    that   end 
In  view      It  recomlifrt  th*  dlfllcuttlce  In  the 
way  of  Brcompll»hm<-nt.  »nd  that  conditions 
which  arose  In  former  year*  are  not  easily 
overrorne   or  set    aside. 

A  prottram  by  which  the  nmouot  rsqnired 
mliiht  be  so  divMsd  that  a  i>art  wooM  be 


chargeable  to  capital  and  the  balance  amor- 
tized over  a  courBe  of  years  would  furnish 
a  solution.  Under  aii  the  evidence  of  the 
LMse.  and  taking  Into  consideration  all  the 
measures  of  value  set  forth  in  the  Public 
Ser^•lce  Company  law.  the  commission  finds 
that  the  fair  value  of  respondent's  property 
considered  as  a  going  concern  Is  $02,500,000. 
An  order  will  be  Issued  dismissing  all 
complaints  in  so  far  as  they  relate  to  the 
rate  of  fare. 

Upholding  the  7i-cent  fare,  the  com- 
mission's order  kills  all  value  in  rebate 
slips  given  riders  under  earlier  changes 
in  fare.  Also  the  commission,  noting  a 
previous  decision  upheld  in  the  courts, 
reiterates  its  right  to  ignore  municipal 
franchises  with  the  railways  in  which 
the  rate  of  fare,  usually  5  cents,  was 
fixed  .in  the  franchises,  and  such  fran- 
chises, where  affecting  the  railways 
company,  are  set  aside. 

On  the  fare  question,  the  commission, 
after  reciting  increases  in  fare  preced- 
ing fixing  of  the  present  7i-cent  fare 
says: 

.Vune  of  the  tariff  changes,  except  perhaps 
the  last,  gave  to  the  respondent  company 
tlie  gross  revenue  It  anticipated. 

The  last  Increase  in  wages  (not  the  recent 
one  announced  for  April  1)  of  respondent's 
employees,  made  under  the  direction  of  the 
War  I^bor  Board,  Increased  the  gross  oper- 
ating expenses  of  respondent  by  approxi- 
mately $1,000,000  a  year.  Neither  In  the 
testimony,  nor  by  argument,  was  It  seri- 
ously contended  by  complainant  that  the 
Krom  revenue  obtained  under  the  last  tariff, 
which  was  filed  by  the  receivers,  was  more 
than  the  respondent  was  entitled  to  receive. 

The  engineering  conference  unanimously 
determined  upon  careful  estimates  that  the 
o[>ernting  costs.  Including  taxes  for  1920, 
would  be  $14,086,000.  This  estimate  did  not 
take  into  consideration  the  Item  for  in- 
creased wages  above  referred  to,  calling  for 
an  additional  exi>endlture  of  approximately 
$1,000,000.  This  amount  must  be  added  to 
the  estimate  of  the  valuation  board. 

The  lowest  valuation  for  rate  making 
purposes  advocated  by  any  at  the  experts 
called  by  the  complainant  was  $48,000,000 
(the  city's  proposed  valuation),  and  we 
fairly  assume  therefrom,  and  from  all  the 
testimony  In  the  case,  that  a  valuation  less 
than  that  amount  would  be.  In  result,  a 
confiscation  of  the  respondent's  property. 
If  a  7  per  cent  return  were  allowed  on  that 
amount  It  would  entitle  the  respondent  to 
$3.3(0.000. 

Adding  this  to  the  estimated  operating 
expenses  would  make  $18,44(,000  as  the 
practically  conceded  annual  revenue  re- 
(luirements  of  the  respondent  Measure 
against  this  amount  la  the  uncontradicted 
testimony  of  witnesses  as  to  the  probable 
gross  Income  nf  respondent  from  all  sources 
during  the  v "•■•■^  This  amount  Is  esti- 
mated at  -<  showing  a  deficit  In 
o|MTating  ..                     the  assumed  basis. 

It  wna  uiK>'>''<  <viiii  some  foro*  that  high 
rates  of  fare  did  not  tend  to  Inorsaae  the 
numl>er  of  passengers  oarrtsd,  and  that, 
thi'refore.  the  respondent  company  might 
mnke  up  a  portion  of  its  required  revenue 
liy  stimulating  the  riding  habit  In  the  terri- 
tory sened  if  lower  rates  were  charged. 

>\'hlle  the  respondent  has  put  Into  effect 
n  linsic  rate  of  10  oents.  a  very  larn  part 
nf  Its  patrons  buy  tickets  (metal  tokens) 
entitling  them  to  ride  for  7|  cents,  which, 
therefore.  Is  the  controlling  rats  In  the 
liresent    Instance. 

The  commission  cannot  say  that  such 
rate    Is    prohibitive    i>er   se. 

It  wo<ild  not.  therefore,  be  JusUlted  under 
all  the  rlretimstances  disclosed  by  the  evi- 
dence In  Interfering  with  the  discretion  of 
"  r»  appointed  by  the  Federal  Court 

this  pro(<erty,  as  long  as  these 
'.nt  provide  a  gross  revenue  larger 
iTKiii    in.     reniiondent   Is  entitled   to   reoelve. 

The  se<|urnre  of  events  In  order  to  bring 
reepondent's  »er%lce  to  the  standard  of 
efllclency  neceeaary  to  meet  the  nubile  needs 
In  the  city  of  Pittsburgh  and  adlolnlng  ter- 
ritory, must  t>e  (a)  the  rehnhllltntlon  nnd 
rendjtistment  of  the  company's  nnnnclal 
retntlonship  both  with  the  holding  oom- 
pany  and  with  the  underlying  companies 
upon  a  basis  of  fair  vnlue :   (b>  the  ssour- 


ing  of  a'ltlitiuii.il  moneys  with  whioli  to 
make  ihi  s.-  imirovements.  to  care  for  de- 
ferred ni;iiiii.M;,iKe  and  provide  .oilditional 
equipment;  (c>  a  readjustment  of  some  of 
the  franchise  oMigatlons  whereby  the  oper- 
ating company  may  be  relieved  from  unnec- 
essary burdens  of  maintaining  tracks  which 
are  not  now  used  or  which  might,  with 
propriety,  be  abandoned;  (d)  the  granting 
by  ordinance  of  certain  privileges  which 
would  permit  a  better  routing  of  car.",  more 
expeditious  and  leas  crowded  service,  and 
all  leading  to  economics  In  operation  which 
would  be  reflected  In  reduced  operating  ex- 
penses and  no  doubt  In  an  Increase  In  the 
number  of  passengers  carried. 

To  accomplish  these  Improvements  will 
require  thoughtful  and  broad-minded  co- 
operation between  the  munlcipallttes  and 
the  railways  company. 

It  was  unanimously  agreed  in  the  engi- 
neering valuation  board  that  the  rate  of 
return  on  Its  Investment  to  be  allowed  the 
railways   company   would    be    7    per   cent. 

The  city  of  Pittsburgh  will  ask  an 
immediate  rehearing  before  the  Public 
Service  Commission  of  its  decision  fix- 
ing the  valuation  of  the  Pittsburgh 
railways  at  $62,500,000.  It  was  an- 
nounced by  Mayor  E.  V.  Babcock  that 
if  necessary  the  valuation  will  be  ap- 
pealed from  the  commission  to  the 
highest  courts  in  the  state.  It  is  pre- 
dicted that  a  flat  10-cent  car  fare  will 
succeed  the  present  71  cent  fare. 


Anti-Jitney  Publicity 

The  Danbury  &  Bethel  Street  Rail- 
way, Danbury,  Conn.,  has  been  publish- 
ing some  excellent  talks  on  jitney  oper- 
ation and  competition.  The  following 
statements  are  from  a  recent  advertise- 
ment in  one  of  the  Danbur>-  news- 
papers: 

We  hear  a  great  deal  nowadays  about 
the  "trackless  trolley"  and  how  it  will  soon 
supersede  the  street  car  which  runs  on  a 
track.  Much  of  this  talk  Is  being  fostered 
by  motor  bus  and  tire  manufacturers  In 
order  to  induce  people  to  go  into  the  jitney 
bus  business  and  buy  their  wares.  This  is 
not  the  opinion  of  trained  and  experienced 
men  who  have  given  a  life  study  to  prob- 
lems of  urban  tran<iponation.  It  Is  now 
generally  conceded  by  men  who  know  what 
they  are  talking  about  and  are  not  inter- 
ested merely  In  advancing  the  sale  of  their 
products  but  In  solving  in  a  very  real  way 
the  problem  of  transporting  people  through 
the  streets  of  our  cities  by  the  cheapest 
and  best  method  pos^ble.  that  the  only 
practicable  and  satisfactory  method  Is  ths 
use  of  tracks. 

Even  Henry  Ford,  who  a  few  months 
ago  preached  a  funeral  sermon  over  the 
trolley,  has  changed  his  mind  nnd  has  be- 
come convhioed  that  the  street  car  on  a 
track  Is  an  absolute  necessity.  His  latest 
Invention,  the  "gasolene  street  car,"  mn» 
on   a   trnrk. 

Not    one   of    the    114    experts,    publlclata, 

&ubllc  officials  or  traction  men  who  teitifled 
sfore  the  Federal  Commission,  seriously 
proposed  a  return  to  the  Independently 
operated  stages  or  buses  of  pre-horse-oar 
dftys.  movtag  at  will  over  the  entire  mrface 
of  the  streets,  taking  their  chances  among 
other  vehicles  and  making  hopelessly  un- 
manageable addition  to  the  already  over- 
congested  traflla 

Do  not  be  deoslvsd  by  the  half-baked 
nnd  Ill-considered  opinions  of  men  who  tell 
you  that  m  a  few  years  there  will  be  no 
street  railway  tracks  In  any  of  our  cities 
If  the  tracks  are  taken  up  in  Danbury 
and  Bethel  It  will  not  bs  because  they  have 
become  obsolete  as  a  method  of  trans- 
poriation  and  supplanted  by  a  better  meth- 
od, but  because  the  people  have  given  their 
support  to  the  Jitneys  Instead  of  to  the 
trolley  for  the  time  being  and  rompelled 
the  receiver  to  disconllnu-  —  -  dls- 
mnntle   this   valuable    prop.  "11    It 

for   Junk.      If   the    people    i'  and 

rielhel  are  short-sighted  eii.'i. n  ...  refuse 
to  •nippori  the  trolley  and  save  it  for  the 
future.  In  a  very  short  time  they  will 
regret  the  course  they  took  when  they 
realise  that  in  other  towns  nnd  cities  the 
trolley  has  survived  the  jitney  and  that  the 
people  of  these  other  oommunllles  sre  en- 
joying facilities  which  are  denied  to  the 
people  of  Danbury  and  Bethel  Think  this 
ovsr. 
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Kalamazoo  Will  Vote  on  Seven- 
Cent  Fare 

The  local  railway  problem  in  Kala- 
mazoo, Mich.,  appears  to  be  in  a  fair 
way  toward  settlement.  An  agreement 
has  been  entered  into  between  the  City 
Commission  and  the  Michigan  Railway 
which  provides  briefly  for  the  suspen- 
sion of  the  rate  of  fare  fixed  in  the 
company's  franchise  and  for  the  mak- 
ing of  certain  improvements  by  the 
railway. 

To  give  the  contract  effect  the  matter 
will  be  submitted  to  the  citizens  on 
April  5  for  a  vote.  It  is  proposed  to 
permit  the  railway  to  charge  a  7-cent 
fare,  the  company  agreeing  in  con- 
sideration of  this  rate  to  create  an 
improvement  fund  to  be  made  up  of 
1  cent  from  every  fare  collected.  Im- 
provements amounting  to  $200,000  will 
be  made.  The  improvement  work  will 
not,  however,  await  the  accumulation 
of  the  fund.  The  company  will  arrange 
to  start  the  work  immediately,  financ- 
ing it  by  obtaining  a  loan  if  necessary. 
The  City  Commission  agrees  to  act 
substantially  as  follows: 

Submit  to  the  electors  next  April  a 
proposition  empowering  the  City  Commis- 
sion to  suspend  clauses  In  existing  agree- 
ments with  the  Michigan  Railway  having 
to  do  with  the  rate  of  fare  to  be  charged 
and  to  permit  the  company  to  charge  a 
straight  7-cent  fare  entitling  passengers  to 
transfer  privileges. 

Designate  two  members  of  the  City  Com- 
mission to  act  on  board  of  trustees,  whose 
business  shall  be  the  establishment  of  trust 
fund  to  be  made  up  of  1  cent  from  every 
fare  for  the  making  of  Improvements  in  the 
r3.Ilw8,v   scrviCG 

Pass  on  construction  program  of  com- 
pany excepting  so  far  as  the  Portage 
Street  improvements  are  concerned,  the 
latter  being  specified   In  the  agreement. 

Exercise  the  privilege  of  purchasing  the 
company's  lines,  if  the  Commissioners  see 
fit  so  to  do,  within  a  flve-year  period. 

Terminate  the  agreement  with  the  pass- 
ing out  of  the  original  franchise  in  1923. 

The  company  agrees  substantially  as 
follows : 

Devote  1  cent  of  every  fare  collected 
toward  the  establishment  of  a  fund  to  be 
kept  in  the  bank  designated  by  the  city  for 
making  of  stipulated   improvements. 

Borrow  money  on  the  strength  of  the 
new  agreement  so  that  the  improvements 
may  be  made  and  thirty-six  new  cars  ob- 
tained at  once,  and  liquidate  the  debt  in- 
curred out  of  the  foregoing  fund,  bearing 
Interest  charges  out  of  its  own  revenue. 

Appoint  one  trustee  to  manage  the  trust 
fund  with  the  two  trustees  designated  by 
the  city. 

Proceed  with  construction  work  In  Oak- 
land Drive  to  the  extent  of  $36,000,  and 
or  Portage  Street  to  the  extent  of  $96,000. 
and  buy  thirty-six  new  cars,  the  total  pro- 
gram calling  for  an  expenditure  of  $192,000. 

Agree  to  sell,  should  the  city  decide  to 
buy  the  lines,  within  Ave  years. 

The  city  retained  Delos  F.  Wilcox,  New 
York,  as  its  consultant  to  advise  on  the 
railway  matter. 


Public  Service  Commission  for  the  First 
District.  It  is  estimated  that  the  com- 
petition of  buses  is  costing  the  com- 
pany approximately  $34,000  monthly. 
E.  L.  Winthrop,  of  counsel  for  Mr. 
Hedges,  told  Judge  Mayer  that  the 
company's  cash  balance  amounted  to 
$680,602,  or  $198,305  less  than  the  pre- 
dictions made  a  month  ago  forecast. 

Acting  on  behalf  of  Manhattan  tax- 
payers, E.  L.  Schafer  has  obtained  from 
Justice  Newburger  a  temporary  in- 
jun'ction  restraining  the  city  from  using 
an  appropriation  of  $1,140,000  made 
by  the  Board  of  Estimate  for  the  in- 
stallation of  additional  municipal  bus 
lines.  The  order  was  obtained  on  the 
grounds  that  the  bus  project  would  in- 
cur indebtedness  other  than  for  city 
or  county  purposes  in  violation  of  the 
State  constitution;  that  the  city  has 
not  received  from  the  Legislature  any 
power  to  use  the  credit,  or  the  funds, 
of  the  city  for  such  a  purpose  and  that 
the  city,  as  a  municipal  corporation, 
possesses  no  franchise  to  operate  bus 
lines.  

Accepts  Columbus  Grant 

The  Columbus  Railway,  Power  & 
Light  Company,  Columbus,  Ohio,  on 
March  9  filed  with  the  City  Clerk  its 
acceptance  of  the  6-cent  fare  ordinance 
recently  passed  by  the  City  Council. 
The  ordinance  provides  for  a  6-cent 
cash  fare  for  a  six-year  period.  Dur- 
ing the  first  two  years  the  company  is 
to  sell  five  tickets  for  25  cents  and  dur- 
ing the  remaining  four  years  six  for  25 
cents.  Opponents  of  the  measure  have 
circulated  petitions  for  a  referendum 
on  the  question.  The  company  on 
March  12  asked  the  Common  Pleas 
Court  to  restrain  the  Columbus  City 
Clerk  from  certifying  the  referendum 
petitions  on  the  ground  that  they  did 
not  comply  with  the  provisions  of  the 
law. 


New  York  Bus  Rights  Before 
Court 

Federal  Judge  Julius  M.  Mayer  on 
March  19  ordered  Job  E.  Hedges,  re- 
ceiver for  the  New  York  (N.  Y.)  Rail- 
ways, to  institute  legal  proceedingrs  to 
prohibit  the  operation  of  privately 
owned  buses  in  competition  with  the 
company's  lines.  The  company  will 
ask  that  the  buses  be  barred  on  the 
ground  that  they  have  no  franchises 
and  have  failed  to  obtain  certificates 
of  convenience  and  necessity  from  the 


Transportation 
News  Notes 


Six-Cent  Fare  Continued. — By  order 
of  the  Illinois  Public  Utilities  Commis- 
sion the  6-cent  fare  now  charged  by 
the  Springfield  Consolidated  Railway 
will  continue  in  effect  until  May  1. 

Jitney   Bonds   in   New   Albany. — The 

City  Council  of  New  Albany,  Ind.,  has 
passed  an  ordinance  requiring  jitney 
operators  to  deposit  with  the  municipal 
authorities  bonds  of  $1,000.  The  fare 
is  limited  to  5  cents  on  improved 
streets. 

Wants  City  to  Operate  Lines. — Mu- 
nicipal ownership  of  the  Phoenix 
(Ariz.)  Railway  is  asked  in  petitions 
which  are  being  circulated  in  Phoenix 
by  M.  J.  Morley.  Several  thousand 
signatures  have  already  been  signed  to 
the  petitions. 


Eight  Cents  in  Alton. — The  Illinois 
Public  Utilities  Commission  has  au- 
thorized the  Alton,  Granite  &  St. 
Louis  Traction  Company,  Alton,  to 
charge  8-cent  cash  fares  and  to  sell 
two  tickets  for  15  cents.  The  present 
fare  is  7  cents. 

Six  Cents  in  Centralia. — The  Cen- 
tralia  &  Central  City  Traction  Com- 
pany and  the  Centralia  Traction  Com- 
pany, which  operate  in  Centralia,  111., 
have  received  permission  from  the 
State  Public  Utilities  Commission  to 
raise  their  fare  from  5  cents  to  6  cents. 

Seven  Cents  in  Pleasantville. — The 
Atlantic  &  Suburban  Railway,  Pleas- 
antville, N.  J.,  has  received  permission 
from  the  State  Board  of  Public  Utility 
Commissioners  to  raise  the  fare  in 
each  of  its  zones  from  6  cents  to  7 
cents,  beginning  April  1.  The  com- 
pany will  sell  tickets  in  strips  of  ten 
for  65  cents. 

Traffic  Probe  in  New  Orleans. — The 
Association  of  Commerce  of  New  Or- 
leans, La.,  has  appointed  a  committee 
to  conduct  an  investigation  of  traffic 
conditions  in  that  city.  The  committee 
will  study  the  service  furnished  by  the 
New  Orleans  Railway  &  Light  Com- 
pany and  will  make  suggestions  for 
its  improvement. 

Asks     More     in     Shreveport.  —  The 

Shreveport  (La.)  Traction  Company 
has  petitioned  the  Shreveport  City 
Commission  for  an  increase  in  fare 
from  5  cents  to  7  cents.  The  company 
asks  that  the  question  of  amending  its 
franchise  to  permit  the  fare  to  be 
raised  be  submitted  to  the  voters  at  a 
referendum  election. 

Ten    Cents    Asked    in    Nashua. — The 

Nashua  (N.  H.)  Street  Railway  has 
petitioned  the  State  Public  Service 
Commission  for  permission  to  increase 
its  cash  fare  from  8  cents  to  10  cents. 
The  company  hopes  by  raising  the 
cash  fare  to  increase  the  use  of  metal 
tokens,  which  it  plans  to  sell  at  the 
present  rate  of  five  for  35  cents. 

Increase  on  Connecticut  Line.- — Judge 
L.  F.  Burpee  of  the  Superior  Court  has 
authorized  an  increase  in  the  fare 
charged  by  the  Hartford  &  Springfield 
Street  Railway,  Warehouse  Point, 
Conn.,  to  10  cents  in  each  zone.  The 
new  rate  is  approximately  3  cents  a 
mile.  The  fare  between  Springfield 
and  Hartford  is  increased  by   5  cents. 

Five  Cents  to  Coney  Island. — Fares 
between  points  in  Manhattan  and 
Brooklyn  and  Coney  Island  on  the  lines 
of  the  Brooklyn  (N.  Y.)  Rapid  Transit 
Company  will  be  reduced  to  5  cents  on 
May  1,  when  the  company's  through 
rapid  transit  lines  to  the  island  will  be 
ready  for  operation.  Under  the  dual 
contracts  it  was  provided  that  no  more 
than  a  nickel  should  be  charged  for  a 
continuous  ride  from  any  point  in  the 
city  to  the  island,  but  the  company  has 
been  charging  10  cents  because  it  has 
been  necessary  to  break  the  continuous 
ride  provision  by  a  transfer. 

Oppose  Fort  Wayne  Increase. — The 
City  Council  of  Fort  Wayne,  Ind.,  has 
passed  a  resolution  directing  the  Mayor 
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to  take  steps  to  prevent  the  Public 
Utilities  Company,  which  operates  the 
Fort  Wayne  city  lines,  from  raising  its 
fare.  The  company  has  applie<l  to  the 
State  Public  Service  Commission  for 
permission  to  increase  the  fare  from 
5  cents  to  7  cents. 

One-Man  Cars  in  Franklin.  The 
Citizens'  Traction  Company,  Oil  City, 
Pa.,  has  placed  a  number  of  Bimey  one- 
man  safety  cars  in  operation  on  its 
lines  in  Franklin,  Pa.  B.  C.  Evering- 
bim,  executive  secretary  of  the  Frank- 
lin Board  of  Trade,  has  written  a  letter 
to  J.  H.  McClure,  general  manager  of 
the  company,  expressing  approval  of 
the  use  of  the  cars  in  Franklin. 

$1..500,000  Improvement  Plan  for 
Cincinnati.  Several  impoi-tant  changes 
in  car  routing  will  be  made  by  the  Cin- 
cinnati (Ohio)  Traction  Company  dur- 
ing the  next  few  months.  Walter  F. 
Draper,  vice-president  of  the  company, 
has  informed  Street  "Railway  Director 
W.  C.  Culkins  that  the  carrying  out  of 
the  company's  improvement  program 
will  involve  an  expenditure  of  $1,500,- 
000. 

New  Safety  Campaign  in  YoungK- 
town. — The  Pennsylvania-Ohio  Electric 
Company,  the  successor  to  the  Mahon- 
ing &  Shenango  Railway  &  Light  Com- 
pany, Youngstown,  Ohio,  is  about  to 
engage  in  an  intensive  safety  campaign. 
It  has  retained  the  Bureau  of  Safety, 
Chicago,  to  direct  the  work.  Safety 
committees  have  been  organized  for  the 
different  departments,  also  a  general 
safety  committee. 

Three  Cents  a  Mile  on  Kansas  Lines. 
' — The  Kansas  Court  of  Industrial  Rela- 
tions, which  has  taken  over  the  work 
of  the  State  Public  Utilities  Commis- 
sion, has  granted  the  Kansas  City,  Kaw 
Valley  &  Western  Railway,  Bonner 
Springs,  Kan.,  and  the  Joplin  &  Pitts- 
burg Railway,  Pittsburg,  Kan.,  an  in- 
crease in  fare  to  3  cents  a  mile.  Com- 
mutation tickets  are  to  be  sold  at  the 
rate  of  2i  cents  a  mile. 

Chicago  Traffic  Survey  SUrU.— 
John  A.  Beeler,  traffic  expert,  who 
has  been  retained  by  the  Chicago  (III.) 
Surface  Lines  to  make  a  survey  of  traf- 
flc  conditions  in  Chicago,  has  announced 
that  he  wilt  begin  his  investigation  of 
transit  conditions  in  that  city  at  once. 
Mr.  Beeler  will  go  thoroughly  into  the 
matter  of  car  routing  with  a  view  to 
evolving  a  plan  of  relief  in  the  con- 
gealed sections  of  the  city. 

Paring  Neglect  a  Miademranor. — 
7he  City  Commission  of  Phoenix, 
Arix.,  has  passed  an  ordinance  under 
the  terms  of  which  it  will  be  a  mis- 
demeanor for  any  electric  railway  op- 
erating within  the  city  limits  to  ne- 
trlcct  improvements  ordered  by  the 
ccmmisslon.  Under  the  ordinance  fail- 
ure on  the  part  of  the  Phoenix  Rail- 
way to  comply  with  an  order  of  the 
commission  is  punishable  by  a  fine  of 
1200  for  each  day  the  company  fails  to 
obey  the  order. 

May  Raise  Dallas  Fares An  in- 
crease in  revenue  is  necessary  if  the 
Dallas   (Tex.)   Railway  is  to  Uk*  any 


steps  to  improve  its  service.  An- 
nouncement to  this  effect  was  made  re- 
cently by  J.  M.  Everman,  who  has  been 
appointed  supervisor  of  public  utilities 
for  Dallas.  Mr.  Everman  is  under- 
stood to  favor  an  increase  in  the  com- 
pany's fare.  It  is  reported  that  he 
will  shortly  request  the  City  Commis- 
sion to  grant  a  higher  rate  and  at  the 
same  time  to  order  improvements  in  the 
service  furnished   by   the  company. 

Decision  .\gain8t  Commission. — The 
Court  of  Appeals  of  New  York  has 
denied  the  appeal  by  the  Public  Serv- 
ice Commission  from  the  decision  of 
the  Supreme  Court,  which  granted  an 
alternative  writ  of  prohibition  prevent- 
ing the  commission  from  hearing  an 
application  of  the  receivers  of  the  Man- 
hattan &  Queens  Traction  Corporation 
for  an  increased  fare.  The  court  stated 
that  the  order  of  the  lower  court  was 
not  appealable  as  a  right  and  that  the 
permission  granted  by  the  Appellate 
Division  to  appeal  had  been  revoked. 

Demand    Utility    Board's    Removal. — 

Charges  of  neglect  of  duty  and  mis- 
conduct in  office  have  been  made 
against  the  New  Jersey  Board  of  Pub- 
lic Utility  Commissioners  by  the 
Mayor  and  Aldermen  of  Jersey  City. 
The  Jersey  City  officials  have  asked 
Governor  Edwards  of  New  Jersey  to 
remove  the  commissioners  from  office. 
The  board  is  arraigned  on  eighteen 
courts,  which  seek  to  show  that  the 
beard  has  failed  to  serve  the  public, 
has  been  unduly  dilatory  and  formal, 
and  has  favored  the  Public  Service 
Railway. 

Wants  Philadelphia  Service  Im- 
proved.— William  S.  Twining,  director 
of  city  transit  of  Philadelphia,  Pa.,  in 
a  recent  statement  declared  that  the 
Philadelphia  Rapid  Transit  Company 
would  require  600  additional  cars  to 
provide  service  equal  to  that  of  1914. 
Mr.  Twining  announced  that  he  was 
prepared  to  demand  the  placing  of 
many  additional  cars  in  operation,  the 
taking  over  of  the  Frankford  "L"  by 
the  company,  and  the  utilization  of 
streets  at  present  unused,  to  relieve 
the  congestion  in  the  central  part  of 
the  city. 

Bus  l^ines  Planned  fur  Detroit. — 
The  Detroit  Motor  Bus  Company,  formed 
in  Detroit,  Mich.,  for  the  operation 
(if  bus  lines  in  that  city,  has  now  or- 
ganized permanently  with  the  following 
officers:  President  and  general  manager, 
R.  W.  Meade;  vice-president,  S.  D. 
Waldron;  secretary,  Sherman  D.  Cal- 
lender.  The  board  of  directors  besides 
the  foregoing  officers,  includes  H.  W. 
Alden,  W.  F.  Evans,  Edwin  Denby,  W. 
J.  Kennedy  and  others.  The  company 
plans  to  establish  service  on  one  route 
in  the  near  future  and  later  to  extend 
it  to  include  others. 

Zoncn  for  Philadelphia? — Joseph  A. 
I^wis,  president  of  the  Cliveden  Im- 
provement Association,  Philadelphia, 
Pa.,  testifying  before  the  SUtc  Pub- 
lic Service  Commission  on  March  19, 
decUrMi  that  the  Philadelphia  Rapid 
Transit  Company  planned  to  introduce 


a  zone-fare  system  in  Philadelphia. 
Mr.  Lewis  asserted  that  the  location  of 
the  conductor  in  the  company's  side- 
door  cars  indicated  that  the  company 
intended  to  install  such  a  system.  The 
conductor  in  this  type  of  car  is  sta- 
tioned at  the  rear  of  the  side  exit.  .  Mr. 
Lewis  argued  for  a  5-cent  fare  with 
universal  free  transfers. 

Setback  for  Hylan's  Staten  Island 
Plan. — Mayor  Hylan's  plan  to  operate 
city-owned  cars  over  the  tracks  of  the 
Staten  Island  Midland  Railroad,  Rich- 
mond Borough,  New  York  City,  has 
encountered  an  obstacle.  The  Mayor 
proposes  to  seize  the  tracks  of  the 
cqmpany,  which  suspended  operation 
early  in  January,  and  to  purchase 
twenty  cars  fi«m  the  Emergency  Fleet 
Corporation.  Corporation  Counsel  Burr 
now  informs  his  Honor  that  for  him 
to  operate  cars  over  the  Midland's 
tracks  would  violate  the  city's  agree- 
ment with  the  company.  "The  latter 
holds  some  twenty-five  franchises,  of 
which  50  per  cent,  provide  from  sixty 
to  ninety  days'  grace  which  the  com- 
pany is  allowed  in  warning  before  the 
termination   of   the   franchises. 

Urges  Reduction  for  Regular  Riders. 
-  Lower  fares  for  short-haul  rides,  re- 
tention of  the  present  5-cent  fare  for 
regular  riders,  and  an  increase  to  6  or 
7  cents  in  the  rate  paid  by  casual  rid- 
e'  s,  are  advocated  as  a  partial  solu- 
tion of  New  York  City's  transit  diffi- 
culties in  a  brief  recently  submitted 
to  the  Public  Service  Commission  for 
the  First  District  and  to  Judge  Mayer 
of  the  United  States  District  Court. 
The  brief  was  prepared  by  William  M. 
Speer  for  Elon  S.  Hobbs,  who  repre- 
sents the  minority  bondholders  of  the 
Interborough  Consolidated  Corporation. 
Mr.  Speer  advocates  a  3-cent  fare  for 
short  rides  on  the  surface  lines.  He 
would  retain  the  present  5-cent  fare 
in  the  shape  of  commutation  tickets 
and  would  raise  the  cash  fare  to  6  or 
7  cents. 

City  IxMws  Fare  Fight.— The  city  of 
San  Antonio,  Tex.,  lost  its  fight  before 
the  United  States  Supreme  Court  for 
an  early  hearing  of  appeals  brought  by 
the  city  from  Federal  Court  decrees 
restraining  the  city  from  interfering 
with  the  San  Antonio  Public  Service 
Company  in  putting  into  effect  higher 
fares  as  authorized  by  Judge  Duval 
West  of  the  United  SUtes  Dis- 
trict Court.  Judge  West,  after  a  hear- 
ing before  a  master  who  made  a  report 
on  the  earnings  of  the  company,  held 
that  the  5-cent  fare  authorized  by  the 
city  of  San  Antonio  was  confiscatory, 
and  declared  that  the  company  had  the 
right  to  charge  such  fares  as  would 
assure  an  adequate  return  on  invc8te<l 
capital.  Acting  on  this  decision,  the 
company  announced  an  increase  in  fares 
through  the  inauguration  of  the  zone 
system.  The  city  then  sought  an  in- 
junction in  the  Federal  Courts,  and 
being  denie<l  the  relief  sought,  it  ap- 
pealed to  the  Supreme  Court.  Motions 
to  expedite  the  hearing  were  denied 
by  that  body  during  the  week  ended 
March  13. 
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Nominations  for  A.  I.  E.  E. 
Officers 

At  the  meeting  of  the  board  of  di- 
rectors of  the  American  Institute  of 
Electrical  Engineers  held  in  Pittsburgh, 
Pa.,  on  March  12,  the  report  of  the 
committee  of  tellers  on  its  canvass  of 
the  nomination  ballots  cast  for  candi- 
dates for  the  Institute  offices  falling 
vacant  July  31  next  was  presented. 
As  required  by  the  constitution  of  the 
Institute,  the  board  then  .selected  by 
ballot  its  list  of  "directors'  nominees," 
with  the  following  result: 

For  president — A.  W.  Berresford, 
Milwaukee. 

For  vice-presidents — C.  S.  Ruffner, 
New  York;  E.  H.  Martindale,  Cleve- 
land; Charles  Robbins,  Pittsburgh; 
C.  E.  Magnusson,  Seattle;  C.  S. 
McDowell,  U.  S.  N.;  L.  T.  Robinson, 
Schenectady. 

For  managers — E.  B.  Craft,  New 
York;  Harold  B.  Smith,  Worcester, 
Mass. ;  James  F.  Lincoln,  Cleveland. 

For  treasurer — George  A.  Hamilton. 
Elizabeth,  N.  J. 


lems  confronting  the  electric  railways 
of  the  State.  Charles  L.  Henry,  presi- 
dent of  the  Indianapolis  &  Cincinnati 
Tracfion  Company,  has  taken  over  Mr. 
Hill's  duties  at  Wajhington,  as  an- 
nounced in  the  Electric  Railway 
Journal  for  March  6. 


Bond  .Anderson  has  been  appointed 
auditor  of  the  Piedmont  &  Northern 
Railway,  Charlotte,  N.  C. 

Lucius  S.  Storrs,  president  of  the 
Connecticut  Company,  New  Haven, 
Conn.,  has  been  elected  chairman  of 
the  public  utilities  section  of  the  Con- 
necticut Chamber  of  Commerce  for  the 
coming   year. 

Alfred  S.  March,  a  member  of  the 
New  Jersey  Board  of  Public  Utility 
Commissioners,  has  tendered  his  resig- 
nation to  Governor  Edwards.  Mr. 
March  was  appointed  to  the  board  by 
Governor  Edge  in  1917.  He  will  resume 
the  practice  of  law. 

F.  H.  Hensel  will  on  May  1  assume 
the  duties  of  superintendent  of  the 
light  and  power  department  of  the 
Wilmington  &  Philadelphia  Traction 
Company,  Wilmington,  Del.  Mr.  Hen- 
sel will  succeed  Augustus  T.  Throop, 
who  has  tendered  his  resignation  to 
take  effect  on  that  date. 

C.  W.  Hardesty,  traveling  passenger 
and  freight  agent  of  the  Monongahela 
Valley  Traction  Company,  Fairmont, 
W.  Va.,  has  been  promoted  to  the  posi- 
tion of  division  superintendent  with 
headquarters  at  Clarksburg,  W.  Va. 
Mr.  Hardesty  succeeds  W.  V.  Neal. 

W.  V.  Hill,  formerly  manager  of  the 
Washington  (D.  C.)  office  of  the 
American  Electric  Railway  Association, 
has  reopened  his  office  in  the  Holbrook 
Building,  San  Francisco,  Cal.,  as  man- 
ager of  the  California  Electric  Rail- 
way Associatiot!.  In  resuming  his 
work  in  California  Mr.  Hill  will  turn 
his   attention   to   the   many   new   prob- 


Mr.  May,  Club  President 

Comptroller    of    Connecticut    Company 

Heads    New     England     Body  — 

Active  Association  Worker 

The  New  England  Street  Railway 
Club  has  chosen  for  its  president  dur- 
ing the  coming  year  I.  A.  May,  comp- 
troller of  the  Connecticut  Company, 
New  Haven,  Conn.  Mr.  May's  election 
as  head  of  the  club  took  place  at  the 


L    A.    MAY 


meeting  of  that  body  at  Boston,  Mass., 
on  March  25  and  26.  The  nominations 
for  president  and  the  other  officers 
were  made  on  March  25  and  were  con- 
firmed by  the  club  at  the  banquet  that 
evening. 

In  choosing  Mr.  May  to  direct  its 
activities  the  club  has  selected  a  man 
well  fitted  both  by  natural  ability  and 
by  training  to  carry  on  its  work  suc- 
cessfully. Mr.  May  is  one  of  the  best- 
known  railway  men  of  the  New  Eng- 
land section.  He  has  for  many  years 
been  identified  with  the  club's  activities, 
and  has  also  taken  much  interest  in 
the  affairs  of  the  American  Electric 
Railway  Association.  He  is  president 
of  the  Accountants'  Association  of  the 
national  organization. 

An  accountant  by  profession,  Mr. 
May  has  had  a  varied  and  interesting 
experience  during  his  eighteen  years' 
connection  with  street  railway  work. 
He  entered  the  electric  railway  busi- 
ness in  1902  with  the  building  of  the 
Berkshire  Street  Railway  in  Massa- 
chusetts, as  clerk  and  paymaster  of  the 
company.  Two  years  later  he  joined 
the  staff  of   the   Consolidated   Railway 


in  New  Haven.  Here  he  handled  the 
railway,  electric  light,  gas  and  water 
accounts  as  head  bookkeeper  and  chief 
clerk  to  the  auditor.  When  the  Con- 
necticut Company  was  formed  in  Feb- 
ruary, 1910,  the  Consolidated  Railway 
became  a  part  of  that  system.  Mr.  May 
continued  with  the  Connecticut  Com- 
pany. He  was  promoted  to  auditor  in 
1912  and  in  the  following  year  was 
again  advanced,  this  time  to  the  office 
of  comptroller,  which  he  has  since 
filled. 

Mr.  May  passed  the  certified  public 
accountancy  examination  in  1915.  He 
is  the  author  of  "Street  Railway  Ac- 
counting," recognized  as  a  standard 
work  on  accounts  in  the  electric  rail- 
way field.  He  is  vice-president  of  the 
Connecticut  Society  of  Certified  Public 
Accountants.  He  has  served  as  vice- 
president  for  Connecticut  of  the  New 
England   Street   Railway   Club   for  the 

past  year. 

- 

George  C.  Towle,  formerly  general 
manager  of  the  People's  Railway,  Day- 
ton, Ohio,  resigned  on  March  1  as 
manager  of  the  Logansport  (Ind.) 
Utilities  Company.  Mr.  Towle  entered 
the  transportation  field  in  1890  in 
Ohio.  In  1891  he  was  appointed  master 
mechanic  of  the  Allentown  &  Bethle- 
hem Rapid  Transit  Company,  Allen- 
town,  Pa.  He  resigned  the  next  year 
to  become  superintendent  of  the  Bidde- 
ford  &  Saco  Railroad,  Biddeford,  Me., 
remaining  with  the  company  for  three 
years.  In  1895  he  left  railway  work 
for  manufacturing,  but  returned  to  it 
in  1900,  when  he  was  placed  in  charge 
of  the  Houghton  County  Traction  Com- 
pany, Houghton,  Mich.,  by  Stone  & 
Webster.  Two  years  later  he  was 
transferred  by  Stone  &  Webster  to 
Ponce,  Porto  Rico,  where  for  two  years 
he  had  charge  of  the  organization  and 
construction  of  the  Ponce  Railway  & 
Light  Company.  He  then  took  charge 
of  the  Mattoon  and  Charleston  proper- 
ties of  the  Central '  Illinois  Traction 
Company,  Mattoon,  III.,  and  later  of  the 
Syracuse  &  South  Bay  Electric  Rail- 
road, Syracuse,  N.  Y.  In  1906  he  was 
appointed  general  manager  of  the 
People's  Railway,  subsequently  receiv- 
ing a  similar  appointment  with  the 
Springfield  (Ohio)  Railway.  In  Octo- 
ber, 1919,  he  severed  his  connection 
with  the  latter  company  and  in  Feb- 
ruary of  the  present  year  he  withdrew 
from  the  management  of  the  People's 
Railway  to  take  charge  of  the  rehabili- 
tation of  the  Logansport  Utilities 
Company. 


Douglas  M.  Easton,  at  one  time  iden- 
lified  with  the  street  railway  industry 
in  Massachusetts,  died  at  his  home 
in  East  Weymouth,  Mass.,  on  March 
11.  Mr.  Easton  was  eighty-three  years 
of  age. 


Manuf adures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Labor  Shortage  Cuts  Malle- 
able Production 

Brass    and    Bronze    Castings    Will    Be 

Used  in  the  Railway  Field  to  Replace 

Malleables  Wherever  Possible 

With  the  exception  of  light  malleable 
castings  such  as  are  used  in  trolley 
construction  and  on  which  one  promi- 
nent railway  manufacturer  is  quoting 
delivery  of  from  two  to  four  weeks,  the 
malleable  market  situation  is  serious. 
Production  in  this  industry,  which  in- 
cludes from  sixty  to  seventy  malleable 
iron  foundries,  is  estimated  to  be  70  per 
c«nt  of  normal.  Railways,  unable  to 
place  requirements  for  malleables  with- 
in a  reasonable  time,  already  have 
ordered  certain  fittings,  castings,  etc., 
to  be  made  up  of  bronze  or  brass. 

Manufacturers  who  are  making  brass 
and  bronze  castings  in  place  of  mal- 
leables are  getting  25  to  30  cents  per 
pound,  which  is  cheaper  on  the  average 
than  malleable  castings,  which  range 
from  18  to  48  cents  per  pound. 

Deliveries  on  light  malleable  castings 
range  from  two  to  ten  weeks  and  on 
heavy  castings  from  three  to  eight 
months. 

According  to  the  American  Malleable 
Castings  Association,  there  is  ample 
foundry  capacity  to  provide  for  all 
known  demands,  provided  labor  can  be 
obtained  to  operate  the  plants.  As  the 
labor  shortage  appears  to  be  increasing 
rather  than  decreasing,  no  relief  from 
present  conditions  can  be  foreseen 
within  the  next  few  months. 


Wage  Boost  for  Miners 

Increase   Amountii   to   27   Per  Cent   to 

Become     Klfective     April     1 — Sea- 

•ooal   Buying   Recommended 

Preaident  Wilson  has  removed  the 
racnlatlon  of  bituminous  coal  prices  to 
become  effective  April  I  and  has  trans- 
mitted the  report  of  the  majority  of 
the  Bituminous  Coal  Commission  noti- 
fying the  mine  workers  and  operators 
that  this  must  be  the  basis  on  which, 
the  wage  settlement  must  be  made. 

The  commission  awarded  the  miners 
a  watrp  increase  which  is  on  a  27  per 
cent  liBxiii,  the  14  per  cent  increase  of 
last  October  to  come  to  an  end  March 
81.  The  new  wage  is  to  continue  for 
two  yearn.  In  this  way  the  wage  con- 
tract is  terminated  in  the  spring  rather 
than  the  fall. 

In  addition  to  the  award,  the  ma- 
jority report  made  recommendation 
looking  to  the  storage  of  a  minimum 
of  three  months'  winter  xupply  of  bi- 
taminouK  coal  by  July  1  of  oach  year 
by  federal  government  <lppartmenta, 
poblic  utilities,  railroads  ami  domestic 


consumers;  the  study  of  the  Interstate 
Commerce  Commission  of  the  advis- 
ability of  instituting  freight  rates  on 
coal  lower  in  the  spring  than  in  the 
fall  and  winter  months,  and  that  steps 
be  taken  to  minimize  as  far  as  possible 
car  shortages  in  the  transportation  of 
coal. 

Freight  Delays  Hold  Up 
Work  Schedules 

Railways,    Waiting    for    Material    and 
Supplies,  Unable  to  Commence  Bond- 
ing and  Repairing  Overhead 

Several  railways  within  the  past  week 
report  having  received  railbonds  and 
other  supplies  by  parcels  post  on  ac- 
count of  the  seriousness  of  the  car 
shortage.  Very  heavy  weather  condi- 
tions have  held  up  freight  cars  through- 
out the  whole  winter  season,  but  par- 
ticularly from  the  first  of  the  year  on. 
It  is  only  now  that  some  of  them  are 
finding  their  way  to  their  destinations 
and  helping  to  relieve  the  critical  situa- 
tion that  exists.  One  manufacturer  re- 
ports that  of  one  hundred  cars  ordered 
from  the  railway  to  remove  finished 
products  from  his  factory,  only  nine- 
teen were  sent,  and  of  this  number  nine 
were  unfit  for  use  because  they  leaked 
so  badly  it  would  have  been  unsafe 
to  trust  the  materials  to  them.  One 
company  reports  the  receipt  of  rusted 
heating  devices  in  a  recent  shipment 
made  during  a  storm.  It  has  been 
virtually  impossible  to  withdraw  freight 
cars  from  service  for  repairs  because 
they  were  so  badly  needed.  Recent 
orders  placed  with  the  steam  road  car 
builders  promise  to  give  some  relief  to 
this  situation  in  the  near  future.  With 
the  condition  of  steel  deliveries  this  re- 
lief is  even  more  likely,  because  it  is 
understood  that  steel  for  railway  pur- 
poses is  getting  the  preference  over 
that  for  other  industries. 

Many  manufacturers  have  resorted  to 
express  shipments,  and  although  units 
have  been  limited  to  200  lb.  each,  a 
great  amount  of  material  has  been  de- 
livered in  this  way. 

Certain  railroad  companies  are  de- 
manding that  their  cars  be  sent  back 
to  their  own  lines  immediately — cars 
which  had  been  allotted  to  other  lines 
while  the  roads  were  under  government 
runtrol.  In  cases  this  insistence  has 
been  so  great  that  freight  cars  have 
gone  back  empty  where  with  a  little 
manipulation  they  could  have  picked 
up  a  load,  although  at  a  cost  of  a  few 
days'  further  delay.  This  recall  of  cars 
to  their  homo  lines  is  undoubtedly  go- 
ing to  cause  a  still  greater  car  short- 
age than  now  exists  on  certain  lines 
and  divisions,  but  it  will  benefit  the 
home  lines. 


Demand  for  Fiber  Conduit 
Shows  Increase 

Mills  Booked  Up  to  Good  Capacity  with 

Prospects   of  an   Advance 

in  Prices 

Fiber  conduit  has  been  purchased  in 
large  quantities  this  spring  and  mill 
capacities  have  been  booked  for  many 
months  ahead.  The  supply  of  pulp 
from  Canada  is  in  satisfactory  condi- 
tion for  all  requirements  anticipated 
for  the  year.  Conduit  mills  are  run- 
ning in  a  comfortable  capacity,  but  if 
they  are  required  to  resort  to  extra 
shifts  to  supply  a  sudden  demand  dur- 
ing the  summer  it  is  expected  that  a 
price  advance  will  result,  possibly  to 
the  extent  of  20  per  cent. 

Sufficient  material  is  on  hand  to  sat- 
isfy the  orders  now  booked  at  the  pre- 
vailing rate,  which  has  held  for  some 
time.  Additional  business  for  quick  de- 
livery would  require  overtime  labor  and 
fresh  ordering  of  raw  materials  at  a 
rate  higher  than  on  those  already  laid 
in.  Consequently  it  is  of  advantage 
to  companies  contemplating  extensions 
wherein  fiber  conduit  would  be  used  to 
place  their  orders  as  soon  as  possible 
for  shipment  as  far  ahead  as  can  be 
done,  in  order  to  get  in  on  present 
prices. 

It  is  known  that  some  large  con- 
tracts have  not  yet  been  placed  which 
undoubtedly  will  have  to  be  placed 
before  the  summer  is  out.  At  this 
time  there  is  a  certain  amount  of 
capacity  which  can  be  turned  to  ship- 
ment in  five  to  six  weeks.  While  the 
popular  demand  is  for  3-in.  conduit, 
there  also  has  been  good  ordering  of 
other  sizes  as  well. 


Trolley  Cord  Scarce 

Heavy    Demand    for    Sanh    Cord    CuU 

Down   Available  Supply   for 

Railways 

Bell  cord  and  trolley  cord  deliveries 
are  now  four  to  six  weeks  on '  a  fair 
sized  order.  Present  stocks  are  prac- 
tically nil,  with  but  slight  chances  of 
obtaining  anywhere  near  enough  to  fill 
orders  now  on  hand. 

Demands  by  the  building  trades  for 
sash  cord  are  partly  responsible  for  the 
present  shortage,  as  both  sash  cord  and 
trolley  cord  are  made  on  the  same  ma- 
chine. Also,  failure  of  the  railroads 
to  deliver  raw  materials,  yam,  etc., 
to  the  manufacturers  is  a  direct  cause 
of  lengthened  deliveries. 

Inquiries  and  orders  from  the  rail- 
ways on  bell  and  trolley  cord  have  as- 
sumed considerable  volume  of  late  and 
the  manufacturers  of  cord  are  hoping 
to   have    sufficient   quantities   to   equip 
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the  large  number  of  new  cars  which 
are  now  in  process  of  construction  in 
the  plants  of  the  different  car  builders. 
For  maintenance  needs  railways  must 
worry  along  with  present  supplies  until 
the  spring  building  rush  is  over,  after 
which  deliveries  are  expected  to  be 
improved. 

Prices  since  the  first  of  the  year  have 
advanced  approximately  5  to  10  per 
cent  on  all  grades.  Quotations  on  one 
well-known  brand  are  as  follows:  No. 
8  white,  97  cents  per  lb.,  drab,  $1.04 
per  lb.,  and  mahogany,  $1.09  per  lb. 


Rolling  Stock 


Magnet  Wire  Scarce 

Unprecedented     Condition     Results     in 

Long    Time    Deliveries,    With    No 

.Signs    of    Immediate    Relief 

Manufacturers  of  magnet  wire  are 
unable  to  satisfy  the  present  demand. 
As  far  as  can  be  learned  there  is  no 
mill  capacity  available  under  three 
months,  and  from  that  length  of  time 
it  runs  up  to  nine  months  in  one  case. 
Producers  have  been  carried  away  by 
this  unprecedented  condition,  and 
there  is  apparent  no  immediate  relief 
from  the  situation. 

In  the  case  of  the  cotton-covered 
magnet  wire  the  greatest  factor  in  the 
shortage  is  the  dearth  of  long-fiber 
cotton.  When  this  supply  would  in- 
crease no  one  was  prepared  to  say.  For 
enamel  wire  there  was  found  no  partic- 
ular shortage  of  enamel,  although  its 
price  has  been  constantly  increased  by 
the  manufacturers%  The  inability  to 
turn  out  any  more  product  under  pres- 
ent capacity  seems  to  be  the  main 
cause,  with  the  result  that  the  manu- 
facturer must  scan  his  list  of  orders 
and  pro-rate  the  amount  to  be  shipped 
to   each   company. 


Better  Packing  of  Supplies 

Trolley   Catchers  and  Retrievers  Now 

Parked  in  Corrugated  Board 

Cartons 

Recently  a  manufacturer  of  railway 
supplies  and  accessories  discovered  that 
its  trolley  catchers  and  retrievers  were 
not  always  reaching  the  purchaser  in 
the  best  of  condition.  Rough  handling 
in  transit  sometimes  destroyed  the 
enamel  finish  and  the  excelsior  used  in 
packing  would  work  up  inside  and  clog 
the  mechanism. 

Now  each  catcher  and  retriever  is 
packed  in  a  corrugated  board  carton 
after  final  inspection  so  that  as  a  re- 
sult the  device  is  protected  until  it  is 
placed  on  the  cars.  A  label  on  the 
outside  identifies  the  contents  and  it 
i.«  therefore  unnecessary  to  open  the 
riackage  until  ready  to  put  the  retriever 
in  service. 

This  package  service  which  has  been 
used  to  a  great  extent  in  other  lines 
of  business  is  proving  very  satisfactory 
according  to  reports  received  from 
electric  railway  men. 


Danbury  &  Bethel  Street  Railway, 
Danbury,  Conn.,  is  reported  to  have 
placed  an  order  for  six  safety  cars. 

Boston  (Mass.)  Elevated  Railway  is 
in  the  market  for  six  cars  for  snow 
removal,  some  of  which  will  be  snow- 
plows  and  the  remainder  snow-sweepers. 
Pour  ferge  steel  dump  cars  also  will 
be  ordered. 

Washington  Railway  &  Electric  Com- 
pany, Washington,  D.  C,  is  remodeling 
and  will  put  in  operation  fifty  sum- 
mer cars.  The  cost  per  car  will  ap- 
proximate $6,000,  according  to  figures 
filed  with  the  Public  Utilities  Commis- 
sion, which  has  authorized  the  work. 

Michigan  Railway,  Kalamazoo,  Mich., 
will  purchase  thirty-six  new  cars 
for  its  lines  in  Kalamazoo  if  the  voters 
on  April  5  approve  the  tentative  agree- 
ment between  the  railway  and  the  City 
Commission  under  which  1  cent  of 
every  7-cent  fare  which  it  is  proposed 
to  allow  will  be  impounded  to  create 
a  fund  to  pay  for  improvements  to  be 
carried  out  at  once. 

Northwestern  Elevated  Railroad,  Chi- 
cago, III.,  has  purchased  two  new  50-ton 
electric  locomotives.  These  will  be 
equipped  with  Westinghouse  567  motors 
which  are  of  the  same  type  as  were 
specified  for  part  of  the  last  all-steel 
cars  bought  by  the  elevated  line.  The 
two  electric  locomotives  will  be  used  in 
connection  with  the  interchange  of 
freight  between  Chicago,  North  Shore 
&  Milwaukee  Railroad  and  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad. 


Power  Houses,  Shops 
and  Buildings 


Fort  William  (Ont.)  Electric  Rail- 
way.— Plans  have  been  prepared  for 
an  addition  to  and  reconstruction  of 
this  company's  carhouse.  The  im- 
provements will   cost  $50,000. 

Port  Arthur  (Ont.)  Civic  Railway. — 
A  portion  of  the  carhouse  and  four 
cs;rs  belonging  to  the  Port  Arthur  Civic 
Railway  were  recently  destroyed  by 
fire.     The  loss  is  estimated  at  $100,000. 

Montreal  (Que.)  Tramways. — This 
company  will  erect  a  sub-station  at  a 
cost  of  $75,000. 

Cape  Breton  Electric  Company,  Syd- 
ney, S.  C. — Fire  recently  destroyed  the 
carhouse  and  two  cars  of  the  Cape 
Breton  Electric  Company  with  a  loss 
of  $50,000. 


Track  and  Roadway 


British  Columbia  Electric  Railway, 
Vancouver,  B.  C. — This  company  plans 
to  build  an  interurban  line  10  miles 
long  between  Cloverdale  and  Blaine, 
B.  C.  A  portion  of  the  right-of-way 
has   already  been   cleared   and   graded. 

British  Columbia  Electric  Railway, 
Vancouver,  B.  C. — The  British  Colum- 


bia Electric  Railway  will  shortly  double 
track  its  extension  in  Hastings  Street 
East  from  Renfrew  Street  to  Boundary 
Road,  Vancouver,  at  a  cost  of  $17,000. 
Pacific  Electric  Railway,  Los  An- 
geles, Cal.— The  Pacific  Electric  Rail- 
way has  presented  to  the  Chamber  of 
Commerce  of  Wilmington,  Cal.,  tenta- 
tive plans  for  the  installation  of  elec- 
tric railway  service  in  that  city.  The 
plans  call  for  the  building  of  a  line  by 
bonds  to  be  voted  by  the  municipality, 
and  for  the  operation  of  the  same  by 
the  Pacific  Electric  Railway. 

Pekin     (III.)     Municipal     Railway. — 

The  .Pekin  Association  of  Commerce 
has  petitioned  the  City  Council  to  order 
extensions  to  the  lines  of  the  Pekin 
Muncipal  Railway. 

Boston   (Mass.)   Elevated  Railway. — 

This  company  is  preparing  to  carry  out 
an  extensive  improvement  program 
involving  a  new  power  installation  in 
its  main  power  house  and  the  recon- 
struction of  its  carhouse  and  yard  lay- 
out. The  proposed  track  work  calls 
for  a  thorough  rehabilitation  and  re- 
construction. The  plan  will  require 
about  four  years  for  its  completion. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  city  of  Re- 
vere, Mass.,  has  petitioned  the  Legis- 
lature to  give  the  State  Department 
of  Public  Utilities  authority  to  con- 
sider a  plan  whereby  the  Eastern 
Massachusetts  Street  Railway  would 
secure  a  lease  of  the  East  Boston  Tun- 
nel and  the  track  rights  of  the  Boston 
Elevated  Railway  in  East  Boston,  and 
would  build  two  miles  of  track,  in  order 
to  shorten  the  present  route  between 
Boston  and  Revere.  Under  the  plan 
the  company  would  build  a  freight  sta- 
tion at  the  western  terminus  of  the 
East  Boston  Tunnel. 

Public  Service  Railway,  Newark,  N. 

J.— The  City  Council  of  Camden,  N.  J., 
has  requested  the  Public  Service  Rail- 
way to  double  track  its  line  in  State 
Street,  Camden,  for  a  distance  of  five 
blocks. 

Cincinnati  (Ohio)  Traction  Company. 

— The  Cincinnati  Traction  Company 
plans  to  reroute  several  of  its  lines 
and  to  extend  its  Warsaw  Avenue  line. 
The  cost  of  the  improvements  will  ap- 
proximate  $1,500,000. 

Toronto   (Ont.)   Civic  Railway.— The 

Board  of  Control  has  approved  the  es- 
timates of  Works  Commissioner  Har- 
ris for  $168,378  for  the  construction  by 
the  Toronto  Civic  Railway  of  a  line  on 
the  Prince  Edward  Avenue  viaduct. 

Montreal      (Que.)     Tramways. — The 

Montreal  Tramways  will  shortly  begin 
work  on  an  extension  to  its  Park  Ave- 
nue line. 

Dallas  (Tex.)  Railway.— The  Dallas 
Railway  will  shortly  begin  work  on  its 
Masten  Street  extension. 

Virginia  Railway  &  Power  Company, 
Richmond,  Va. — The  Virginia  Railway 
&  Power  Company  has  been  authorized 
by  its  board  of  directors  to  spend 
$123,329  in  track  renewals  and  exten- 
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sions.  The  appropriation  will  cover 
the  reconstruction  of  8,395  ft.  of  track 
on  Hull  Street,  four  blocks  on  Main 
Turnpike,  and  700  ft.  on  Eighth  Street, 
Street,  1,900  ft.  on  the  Petersburg 
and  the  extension  of  the  double  track 
at  the  end  of  the  First  Street  line  for 
2,902  ft.  Work  will  begin  as  soon  as 
materials  and  competent  labor  can  be 
procured. 

Seattle  (Wash.)  Municipal  Street 
Railway. — Work  has  been  begun  on 
the  East  Marginal  Way  extension  of 
the  Seattle  Municipal  Street  Railway. 
The  construction  involves  the  installa- 
tion of  a  3-ft.  fill,  1,400  ft.  long,  .The 
project  will  cost  $170,000. 


Trade  Notes 


Safety  Car  Devices  Company,  St. 
Louis,  Mo.,  has  established  a  district 
office  in  the  Munsey  Building,  Wash- 
iitgton,  D.  C. 

American  Armature  Engineering 
Company,  Bluefield,  W.  Va.,  has  let  con- 
tracts for  a  plant,  40  x  100  ft.,  at 
Mullins,  W.  Va. 

The  Black  &  Decker  Manufacturing 
Company,  Baltimore,  Md.,  has  estab- 
lished a  permanent  office  and  show- 
room at  1436  South  Michigan  Avenue, 
Chicago,  in  charge  of  R.  G.  Ames, 
whose  territory  has  been  extended  to 
cover  the  entire  Mid-West.  F.  E.  Mar- 
rion  and  J.  N.  LaBelle  will  assist  Mr. 
Ames. 

I'oole  Engineering  &  Machine  Com- 
pany, Baltimore,  Md.,  on  Feb.  1  moved 
its  general  office  from  50  Church  St., 
New  York  City,  to  its  works  at  Balti- 
more. The  company  will  still  main- 
tain a  district  office  at  50  Church  Street. 
All  general  correspondence  should  be 
addressed  to  Baltimore,  Md. 

The  ('ontinuouB  Kail  Joint  Company 
of  America  has  received  orders  for 
approximately  2,500,000  continuous  and 
Weber  rail  joints  so  far  this  year.  The 
bulk  of  this  is,  of  course,  in  the  steam 
road  field.  Deliveries  are  now  being 
made  only  in  time  to  meet  rail  de- 
liveries. 

Buda  Company,  Har\ey,  III.,  an- 
nounces that  Frank  W.  Marvel,  for- 
merly Middle  West  representative  and 
later  In  the  eastern  territory,  has 
again  been  transferred  to  Chicago  as 
the  Middle-West  representative  of  the 
company  in  the  electric  railway  field. 
Peyton  W.  Wood,  who  has  been  han- 
dling the  territory  in  the  Middle  West 
will  represent  the  company  in  South- 
em  territory  with  headquarters  at 
New  Orleans. 

Oxweld  Acetylene  Company,  New- 
ark, N.  J.,  and  Chicago.  III.,  has  re- 
cmtly  extended  its  manufacture  of 
oxy-acetylene  apparatus  and  equip- 
ment to  include  "Eveready"  welding 
and  cutting  outfits.  This  is  a  new 
name  but  the  apparatus  is  not  new, 
excepting  for  certain  refinements  of 
design,  having  been  used  extenaively 
in   the   metal-working   trades   for   sev- 


eral years  under  the  name  of  "Prest- 
0-Lite"  apparatus. 

Standard  Underground  Cable  Com- 
pany, New  York,  N.  Y.,  announces  that 
its  Detroit  sales  office,  which  for  sev- 
eral years  has  been  a  sub-office  of  the 
Chicago  office,  has  been  made  a  full 
branch  office  with  R.  E.  Green  in 
charge.  Mr.  Green  has  been  in  charge 
of  the  Detroit  office  since  it  was  first 
opened.  He  has  been  connected  with 
the  Standard  Underground  Cable  Com- 
pany since  1909  as  salesman  and  is 
well  known  in  his  territory. 

Western  Electric  Company,  New 
York,  N.  Y.,  has  appointed  A.  Buehler, 
sales  manager  at  its  Minneapolis  of- 
fice. Mr.  Buehler  joined  the  company 
ill' the  early  part  of  1915,  and  became 
sales  manager  at  Omaha  during  the. 
fall  of  1917.  Eliot  Lum  has  been  pro- 
moted to  be  sales  manager  at  the 
Omaha  office,  to  succeed"  Mr.  Buehler. 
Mr.  Lum  joined  the  company  in  1905, 
and  in  1907,  became  a  member  of  the 
telephone  engineering  department  at 
Chicago.  In  1909  he  was  transferred 
to  the  sales  department  of  the  Minne- 
apolis house,  joining  the  Omaha  organ- 
ization in  a  similar  capacity  in  the 
winter  of  1912. 

American  Steam  Conveyor  Corpora- 
tion, Chicago,  III.,  has  appointed  the 
Kon-Wald  Engineering  Company,  Mu- 
tual Life  Building,  Buffalo,  New  York, 
of  which  F.  A.  Konzelman  is  manager, 
as  its  representative  in  Buffalo  and 
Western  New  York.  The  Brooks-Fish- 
er Company,  Candler  Building,  Atlanta, 
Georgia,  are  now  southeastern  repre- 
sentatives. J.  M.  Fisher  of  this  com- 
pany was  for  fifteen  years  in  the  erec- 
tion department  of  the  Babcock  &  Wil- 
cox Company,  the  last  six  of  which  he 
was  district  superintendent  of  the  At- 
lanta territory.  E.  A.  Brooks,  was  as- 
sistant sales  manager  of  the  Atlanta 
office  of  the  Babcock  &  Wilcox  Com- 
pany. 

Ohio  Brass  Company,  Mansfield. 
Ohio,  is  introducing  its  gas-welded 
type  of  rail  bond  into  the  signal  field. 
It  has  been  the  practice  in  connection 
with  steam-road  track  signal  installa- 
tions to  utilize  a  long  solid  wire  bond 
fastened  to  the  web  of  the  rail  and 
with  the  terminals  spanning  the  splice 
bars.  By  contrast,  the  Ohio  Brass 
bond  terminals  are  fastened  to  the  rail 
head  and  only  about  3  in.  apart.  It 
developed  that  this  short  span  is  a 
particular  advantage,  since  some  60 
per  cent  or  more  of  the  breakages  in 
rails  occur  through  the  bolt  holes  un- 
derneath the  splice  bars.  With  the 
Irng  type  of  bond  now  used  for  the 
signals  a  rail  break  of  this  character 
does  not  open  the  signal  circuit,  and 
the  signals  do  not  therefore  protect 
against  this  kind  of  break.  The  new 
Ohio  Brass  bond,  however,  would  cause 
the  signal  to  assume  the  danger  posi- 
tion if  a  break  in  the  rail  occurre<l 
anywhere.  This  bond  was  exhibited 
at  the  National  Railway  Appliance 
exhibit  in  Chicago,  March  13  to  18,  and 
attracted  a  great  deal  of  interest 
among   railway  signal   engineers. 


New  Advertising  Literature 


Pelton  Water  Wheel  Company,  San 
Francisco,  Cal.:  Bulletin  No.  10  de- 
scribing its  lines  of  centrifugal  pumps. 

W.  S.  Godwin  Company,  Baltimore, 
Md.:  Booklet  B  descriptive  of  steel  pav- 
ing guard  for  use  with  groove  girder 
rail  and  street  railway  paving. 

Russell  .Manufacturing  Company, 
Niagara  Falls,  N.  Y.— A  catalog  on  the 
"Triggerlock  Reversible  Controller 
Finger,"  showing  economies  possible  by 
use  of  this  product. 

American  Steam  Conveyor  Corpora- 
tion, Chicago,  III.  Folder  containing 
fifty  to  sixty  trade  marks  and  trade 
names  of  nationally  advertised  con- 
cerns using  American  steam  jet  ash 
conveyors. 

Locomotive  Superheater  Company, 
New  York,  N.  Y.— Bulletin  T-5  on  the 
"Advantages  of  Superheated  Steam," 
setting  forth  in  concise  language  state- 
ments of  interest  to  all  power  plant 
owners. 

Mitchell-Rand  Manufacturing  Com- 
pany, New  York,  N.  Y.,  has  sent  out 
cards  of  samples  of  armature  twines. 
The  company  has  adopted  a  new  system 
of  gaging  these  twines,  which  greatly 
simplifies  the  method  of  determining 
sizes. 

General  Electric  Company,  Schenec- 
tady, N.  Y.:  Bulletin  No.  47,419-A,  su- 
perseding bulletin  No.  47,419,  descrip- 
tive of  its  small-capacity  industrial  oil 
circuit  breakers,  type  FP-10,  i>0-amp., 
600-volt,  for  three-phase  and  quarter- 
phase  induction  motors  of  2.t  hp.  or 
less. 

Esterline  Company.  Indianapolis, 
Ind.,  Bulletin  No.  395  covering  power 
factor  recording  instruments  which 
points  out  the  evils  of  low  power  fac- 
toi  to  the  central  station,  to  the  isolated 
plant  and  to  the  power  customer,  as 
well  as  how  to  locate  and  eliminate 
the  causes  of  low  power  factor. 

The  English  Electric  Company,  Ltd., 
Queens  Hou.'<r,  Kingwway,  London,  Eng- 
land: The  first  number  of  the  Eng- 
lish Electric  Journal  dated  January. 
1920,  being  Vol.  1,  No.  1,  of  this  publi- 
cation. This  comiwny  represents  under 
a  new  name  a  consolidation  of  the 
number  of  old  companies  which  it  con- 
trols and  operates  under  one  manage- 
ment. It  includes  the  Dick,  Kerr 
Works,  Preston;  the  Ordnance  Works, 
Coventry  and  Scotstoun;  the  Phoenix 
Works.  Bradfonl;  the  Siemens  Works, 
SUmford;  and  the  Williams  Works, 
Rugby,  which  with  the  exception  of  the 
Ordnance  Works,  are  all  well  known  as 
pioneers  of  the  electrical  industry  in  its 
various  branches  in  England.  Many 
illustrations  and  descriptions  of  large 
turbines,  railway  motors,  control  equip- 
ment, rolling  stock  showing  multiple 
unit  control  equipment  as  used  on  the 
Continent,  trucks  and  third  rail  equip- 
ment, track  and  roadway  construction 
as  well  as  a  number  of  technical  article* 
are  included. 
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Have  Your  Emergency 
Brakes  Enough  Power 
to  Stop  Your  Heavies? 


"The  Peacock  Staffless' 


Try  them  yourself.     Do  not  wait 

until   some   unfortunate  accident 

brings  them  forcibly  to  your 
attention.   • 

The  large  cars  in  Elmira  needed 
good  brakes.  They  wanted  brakes 
which  the  motorman  not  only 
WOULD  but  COULD  use.  These 
cars  are  now  equipped  with 

Peacock  Staffless  Brakes 

Incidentally,  there  is  no  more  broken  door 
glass  caused  by  the  brake  wheel  interfering 
with  the  door  operation. 

The  Peacock  Staffless  stands  close  to  the 
dash,  out  of  the  way,  and  occupies  only  one 
half  the  platform  space  used  by  the  old  brakes. 

If  your  cars  need  more  Power  and  more  Room 
— they  need  Peacock  Staffless  Brakes 


National  Brake  Company,  Inc. 

Ellicott  Square 

Buffalo,  N.  Y. 
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jTorb,  Bacon  8.  IDavis, 


New  C  'lean* 


Engineers. 

115  BROADWAY 
NEW  YORK 


San  Francisco 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers  —  Contractors 

43  Excht 

inge  Place                                                 New  York 

STONE  &  WEBSTER 

Industrial  Plaots  snd  Buildiniro.  Steam  Power  StaltODH.  Water 
Power  Developments.  Substations.  Oas  Plaoto.  Transmission 
Lines.  Elcctiic  and  Steam  Railroad  Worlt. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,   CONSTRl/CTION.  MANAGEMENT 
HYDRO-ELECTRIC   DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Sails  Strsst 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 
wonccvrcR  polytechnic  instituti 
WORCESTER.   MASSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

laeorporatsd 

Design  —  Construct  —  Financm  —  Manage 
UTILITIES  INDUSTRIALS 

•I    Brosdway,    Nsw   York 

P1««sb«r(h  CWralud 


C.  E.  SMITH  A  CO. 

Csittnisi  liflasan 

m-n  ItMeif  Entiift  IMl- tL  Ulb,  ■• 

111!  luiH  li«|..  eilnts 

W  Un  IMN  imttis,  K*MH  Mf 

lavsMlfsUoas    Wspof1»  Aliwelwli.  Jtipwit  TssUt 
SinMliusJ  Wjfk.  ^ellwr  gublMis.  BsetHiefttoa.  Orads. 


rjrt.  Bell'  _   - 
C'lmlnstioo,    ru— dalloBs.    Hlckwajs. 
and  riood  PiotSdMoii.  Dr*laa«s  sad  Saoltstloa.  FO' 


Arrhlt«etw«L 


Dooks.    Wstsr  •vpvly;   Mirmr 
Plaata.  MsTsl 


Byllesby 

Enfrineering  &  Management 

Corporation 


New  York 


208  S.  La  Salle  Stmt,  Chicago 


Tieoma 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


WOODMANSEE  &,  DAVIDSON 
ENGINEERING  CO. 


ENGINEERS 


MILWAUKEE 
First  NsUenal 
1  BMg. 


CHICAGO 

784  Contlnsntal  A  Commsrslsl 

National  Bank  BIdg. 


ENGELHARDT  W.  HOLST 
Engineer 

Reports,  Appraiialx,  Reorganitationt 
683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmission 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  Traffic  and  Reorganization 
Investigations 

Fort  Warna,    Indiana 

REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

f'atualtoni  Rtporu  Invtitnations 

DtiiiHi  Conittuttion     Slanatement 

60  BROADWAY.  NEW  YORK 


CLEVELAND,  OHIO 

inoaiaailns  nidi 


YOUNCSTOWN,  OHIO 
Mskoaiat  Bask  BMc 


The  Molt  Successful  Men  in  the  Electric  Railway  In- 
duitry  read  the 

ELECTRIC  RAILWAY  JOURNAL 

F.very  Week 


March  27,  1920 


Electric    Railway    Journal 


21 


Carnegie  Steel  Gear  Blanks 


Real  gear  economy  consists  in  purchasing  only  those 
gears  which  have  a  good  performance  record  and  are  made 
by  a  responsible  organization. 

Gears  cut  from  Carnegie  Steel  Gear  Blanks  are  gears  of 
high  quality  and  known  reliability.  Under  the  most  se- 
vere industrial  conditions  their  performance  record 
proves  that  they  will  outwear  cast  steel  gears  three  to 
seven  times,  and,  when  properly  heat  treated,  will  never 
break. 

When  buying  gears  from  your  gear  cutter,  insist  on 
Carnegie  Blanks.  Once  they  are  installed  you  can  forget 
all  about  your  gear  problems. 

The  engineers  of  this  company  will  gladly  confer  with 
you  as  to  better  service  in  gear  transmission. 


Carnegie  Steel  Company 

General  Offices:  Carnegie  Building,  Pittsburgh,  Pa. 


Finished  Gear 
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WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineers — Contractors 
220  Broadway,  New  York  City 


ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrfcal  and 

Mechanical  Testing. 

80th  Strvet  and   East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co.    ^A'^IdeIphiXp"' 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 


KELLY,  COOKE  &  COMPANY 

Engineers 


149   BROADWAY 
NEW  YORK 


424  CHESTNUT  STREET 
PHILADELPHIA 


THE  P.  EDW.  WISH   SERVICE 

Suite  1710  DETECTIVES  SuiU  1102 

Park  Row  Bldg.,  New  York        Board  of  Trade  Bids.,  Boston 


When  writing  the  advertiser  for  information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


J.  L.  JACOBS  &  COMPANY 

Engineert — SlalMlant 

Investigations — Reports — Expert    Testimony 

Management,   Organization  and  Cost  Control 

Industrial   Relations   Problems — Statistical   Analyses 

Monadnock  Building,  Chicago 
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Dart  Tm  Union  Elbo« 
on  th«  Outlet — tko 
place  for  ••dimant. 


Dart  Tee  Union  on  tha 
Run- 'the  flow  is  not 
hin«lered  at  tha  joint. 


Dart   Union  Elbow- 
male  to  fentale. 


In  Shop  and  Power  Plan 


Your  shop  foreman — the  chief  in  your  power  plant — each  relie< 
on  products  bearing  the  "Fairbanks  O.  K."  They  know  that 
anything  from  a  Fairbanks  Branch  House  can  be  trusted  foi 
long  and  satisfactory  service.  Here  are  three  lines  which  art 
particularly  useful  in  power  houses,  machine  shops  and  freight 
houses: 

CANTON  PORTABLE  CRANES  AND  HOISTS 


Don't  take  six  men's  time  to  lift 
■  heavy  burden  when  one  man  can 
do  it  with  a  Canton  Portable 
Crane. 

In  freiKhthandling,  in  setting  up 
machinery,  in  removing  heavy  parts 
for    repairs,    a    Canton    Crane    will 


soon  save  its  cost.  Many  apecia 
use*  will  be  founa  for  it— svtch  ai 
pulling  cables  into  conduits  b) 
means  of  its  winding-drum.  Roller 
bearing  wheels  make  it  easy  to  mov« 
about.  The  safety  of  your  men  ii 
anured  by  the  "Fairbanks  O.  K.' 
given  only  after  rigorous  testa. 


LOUDEN  OVERHEAD  CARRIERS 


Louden  Carriers  tranaporl  mate- 
rtak  of  all  kinds.  The  coal  carrier 
■bown  above  is  very  useful  in  the 
boiler  rtxnn  to  handle  coal  and 
ashes,  the  merchandise  carrier  finds 


a  hundred  uses  in  the  storeroom 
the  freight  terminal  and  the  ware 
house.  Put  your  interior  transpor 
tation  problem  up  to  the  nearest 
Fairbanks  Branch  House. 


FAIRBANKS 


JkllLU  MINE  AND  RAILWAY  SUPPLIES    -    SCALES    -    VALVES    -    POWER  TRANSMISSION    -    MACHINE  TOOLS 
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Louden  Coal  Carriar 

for  Ashas,  Sawduat, 

RafuM. 


Louden  Merchandise 
Carrier  and  Holat. 


let  FAIRBANKS  serve  you 


DART  UNIONS 


There  are  no  drip  marks  on  the 
floor  under  a  Dart  Union.  Ground 
bronze  seats,  swedged  in,  make  a 
tight  joint  without  forcing.  Every 
time  you  "remake"  it,  the  joint  will 


be  tight.  You  won't  have  to  de- 
pend on  corrosion  to  close  up  little 
leaks. 

Asl^  the  nearest  Fairbanks  Branch 
House  for  a  free  sample. 


Buyer*  know  that  the  "Fairbanks  O.  K."  stands  far  dependable  mer- 
chandise at  fair  prices.  When  you  need  any  sort  of  mechanical  equip- 
ment, call  on  the  nearest  Fairbanks  Branch  House  to  furnish  it. 


THE  FAIRBANKS  COMPANY 

Administrative  Office:  NEW   YORK 


Albany 

Baltimore 

Birmingham 

Boeton 

Bridgeport 

Buffalo 

Havana.  Cuha 


BRANCH  HOUSESt 

Chicago  New'Orleana 

aevefand  New  York 

Detroit  Philadelphia 

Hartford  Pituburgh 

Newark  Providence 


London,  England 


Birmingham,  England 
Paris,  France 


Scranton 
St.  Louia 
Syracuse 
Utica 

Washington 
Rochester 

Gla$gow,  Scotland 


Machine  Tools 


Power 
Tranam  iaiiion 


Enxinca  and 
Pumps 


Automobile 

and  Service  Station 

Equipment 


FAIRBANKS 


TRUCKS  AND  WHEELBARROWS  -   ENGINES  AND  PUMPS  -  AUTOMATIC  AND  SERVICE  STATION  EQUIPMENT 
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The[  Old  Made  New  by 

INDIANAPOLIS 

Apex 


/ ._,- 


\Vdclcd 


There  is  no  need  scrapping  old  track.  It  can  be  made  as 
good  as  new  by  eliminating  all  bonds  and  bolts.  The 
"Apex"  Joint  when  welded  to  your  track  does  away  with  all 
these  and  in  reality  makes  your  track  a  joint-less  track  with 
greatly  increased  life. 

Indianapolis  products  are  made  to  save  you  money.  In  do- 
ing this  they  give  you  better  track  at  less  cost.  Our  terms 
are  made  to  suit  your  pocket  book. 

Send  for  details 


Indianapolis  Switch  &  Frog  Co. 

Springfield,  Ohio 
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-decrease  overhead 
maintenance  cosis  wiih 


MNACONDA 


COPPER 
WIRE 


Copper  wire  used  in  electric  railway  construction  must  be  of 
exceptional  purity  to  withstand  the  stresses  and  strains  of  constant 
service. 

The  material  from  which  Anaconda  Copper  Wire  is  made  in- 
sures maxintum  purity.  It  is  drawn  from  the  famous  B  &  M  Brand 
Copper  Bars,  which  contain  less  than  1/100  of  l^ii  metallic  im- 
purities. 

When  new  work  or  additional  construction  is  contemplated 
allow  our  engineers  to  figure  on  your  requirements. 

ANACONDA  COPPER  MINING  COMPANY 

Rolling  Mills  Dept  Greailalls.Mont 

General  Office 

JK  oiling  Mills  Dept  Chicago. 
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The  "B"  assortment  $50.00 


Power 
Coal  Age 

American  MachiniM 
Ingenieria   Internadonal 
Klectric  Railway  Journal 
KriKineerinK    New»-Record 
F.ngineering  &   Mining   Journal 
Chemical  It  Metallurgical 

Engineering 

AmJ  Ike  EUclritut  Tri» 

Electriral  World 
Journal  of  Electricity 
Electrical   Merrhanditing 


Tell  your  foreign-born 
employees  about 

"Food  Drafts 

HFRBERT  HOOVER,  in  a  letter  pub- 
lished in  our  editorial  pages,  urges 
enjj[ineers  to  explain  the  Food  Draft 
System  to  their  foreign-brirn  employees  and  to 
interest  them  in  its  possibilities  and  value. 

The  American  Relief  Administration  has  on  the 
press  a  quarter-sheet  poster  telling  all  about  this,  in 
all  the  essential  foreign  languages. 

The  11  Mc(ira\v-Hill  Publications  strongly  urge 
the  cooperation  of  their  readers  in  this  most  econom- 
ical and  practical  method  of  supplying  needed  food 
to  sufferers  in  Kurope,  and  recommend  sending  for 
as  many  of  these  posters  as  you  can  use.  Address 
American  Relief  .Administration.  115  Broadway, 
New  York.     They  v>ill  he  sent  free  of  all  chartje. 

The  11  McGraw-Hill  Publications 

Tenth  Avenue  at  36th  Street 
New  York,  N.  Y. 
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Ove  RESILIENT  RAILWAY  TIE 

msSmm 


Builds  Track  with  no  come  Back  '—^~ 


Why  does  pavement  last  longer  when 
the  principle  of 

Resiliency 

is  applied  to  the  car  tracks? 

The  Asphalt  cushion  of  the  Resilient 
Railway  Tie  gives  an  unvarying  de- 
flection to  the  rail  under  the  weight 
of  the  cars.  Not  too  much  as  in  the 
case  of  wood  ties  working  in  ballast 
.  nor  too  little  as  in  monolithic  con- 
struction. The  joint  ties  prevent  all 
working  at  the  joints. 

These  things  accomplished  by  Resil- 
ient Ties  make  toward  pavement 
permanence. 

IHE     DAYTON     MECHANICAL     TIE     CO.,     704     COMMERCIAL      BLDG.,     DAYTON,     OHIO 
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Good  car  cards  keep  adver-^ 
tisers  satisfied  because  they 
produce  increased  sales. 


is  the  concentration  of  the  best 
advertising  ideas  and  plans 
applied  to  car  cards. 

To  the  electric  railway  this  means 
a  regular  monthly  check  which 
assures  a  permanent  and  steady 
income.  ^  ^  ^  ^  ^  .  ^  .  ^ 
Collier  Service  is  nationwide  in 
scope.  It  reaches  all  and  serves  all 


^'>v'ffl-f» 


rii.iiullci     Hlilj;,,    Nrw    York 
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THERMIT-WELDED  Special  Work 
Gives  You  More  Money  for  New  Cars 

It's  mighty  little  special  work  that  you  can  buy  today  for  $60,000 ! 

Yet  if  you  had  the  same  sum  to  spare  for  Safety  Cars,  you  could  buy  say  ten  cars. 

With  these  cars  operating  500,000  miles  in  one  year  at  30  cents  per  mile,  your  gross 
earnings  would  be  $150,000  and  your  net  at  least  5  cents  per  mile,  or  $25,000. 

It  stands  to  reason  then  that  if  you  can  cut  down  on  your  special  work  expenses  you  will 
be  glad  to  do  so  for  the  sake  of  buying  something  that  has  proved  such  a  sure  money- 
maker. 

That  is  why  .we  are  glad  to  advise  you  that  Thermit-Welded  special  work,  which  can 

be  made  by  your  own  forces,  is  now  at  your  service  to  give  you  the  same  satisfaction  ' 

and  economy  in  special  work  that  the  Thermit  Insert  Weld  is  giving  in  producing 

a  truly  continuous  rail. 

THERMIT-WELDED  Special  Work 
Has  Proved  Capable  of  Carrying  Heavy  Cars 


And  yet  its  cost  is  absurdly  low  in  comparison  to  short- 
lived, built-up  work  or  special  insert  intersections. 
With  its  aid,  also,  you  eliminate  the  bolt,  the  plate, 
the  joint  and  the  other  accessories  that  have  always 
been  necessary  with  mechanical  fastenings  that  cannot 
and   do  not  stay  put. 


Just  advise  us  what  rail  sections  you  use  and  how 
many  crossiiigs  of  each  you  wish  to  make,  and  we  will 
quote  you  prices  at  once.  The  permanent  Thermit 
equipment  can  also  be  used  for  welding  compromise 
joints,  broken  motor  cases,  truck  frames,  armature 
shafts  or  any  other  heavy  steel  sections. 


^^||?/^       Metal   &  Thermit  Corporation       "^J^r 


Pittsburgh 
Chicago 


120  Broadway,  New  York 


San    Francisco 
Toronto 
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Instead  of  Linseed  Oil 

Sur-Ljin-O  satisfactorily  replaces  linseed  oil  as  a  thinner  for  paints 
of  any  character,  Oxide,  Carbon,  Lead  or  Zinc,  at  a  saving  of  40%. 

Made  on  a  pure  linseed  oil  base,  Sur-Lin-O  has  the  same  gravity, 
ease  of  working  and  freedom  of  flow  as  linseed  oil,  but  its  drying 
and  hardening  qualities  make  it  unnecessary  to  add  a  drier  to 
the  paint. 

Sur-Lin-O  dries  with  a  better  gloss  than  lin- 
seed oil,  is  equally  as  elastic,  is  a  non-absorbent 
of  moisture  and  is  not  detrimental  to  the  wear- 
ing properties  of  paint. 

Wherever  necessary,  our  Service  Engineers  will 
work  with  you  closely  for  the  proper  and  eco- 
nomical solution  of  any  painting  problem. 

Sur-Lin-O  is  sold  to  large  consumers 
direct  from  factory  in  barrels,  halves 
and  fives.  Working  samples  and  par- 
ticulars furnished  on  request. 
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The  Combination 

Johnson  Fare  Boxes 
Johnson  Metal  Tickets 

Will  help  your 
Conductors 
get  all 
the  Fares 


Every  time  your  conductors  have  to  make 
change,  there  arises  the  possibility  that  some  of  the 
passengers  will  drop  less  than  the  correct  fare  in 
the  farebox  and  that  others  will  step  into  the  body 
of  the  car  without  tendering  any  fare  at  all. 

That  is  unjust  to  you  and  unjust  to  your  con- 
ductors. 

But  you  can  stop  such  losses  with  the  combina- 
tion of  the  Johnson  Metal  Ticket  and  the  Johnson 
Fare  Box. 


The  Johnson  Metal  Ticket  backed  by  a  strong 
\  selling  campaign  can  be  made  practically  to  elim- 

I  inate  the  annoyance  and  losses  of  change-makings 

\        .  no  matter  what  your  rate  of  fare  is  or  how  often 

that  rate  of  fare  is  altered. 


I 


The  Johnson  Fare  Box  insures  the  absolutely 
accurate  and  unfailing  registration,  not  only  of 
each  and  every  metal  ticket,  but  of  each  and  every 
fare  paid  in  cash. 

Our  experience  in  assuring  the  successful  team- 
work of  Johnson  Fare  Boxes  and  Johnson  Metal 
Tickets  on  a  great  many  electric  railways  of  every 
size  is  yours  to  command. 


Johnson  Fare  Box  Company 

Jackson  Blvd.  &  Robey  St.,  Chicago 
50  E.  42nd  St.,  New  York 
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This  Blockade  Cost  Hundreds  of  Dollars 
All  Due  To  a  Hot  Box 


0 


T  is  not  the  Hot  Box  itself  that  costs  so  much,  but  the 
results  which  are  caused  bv  the  hot  box. 


For  instance.  Twenty-five  cars  become  blockaded  for  half 
an  hour.  This  means  all  traffic  is  tied  up  on  that  particular 
line,  and  therefore  all  revenue  stops.  This  all  makes  the 
hot  box  very  ex{:)ensive. 

The  question  then  arises,  how  can  you  eliminate  hot  boxes? 
Franklin  Perfection  Journal  Box  Packing  will  eliminate  a 
very  large  percentage. 

So  well  does  it  distribute  the  oil  to  the  journal  that  while  there 
is  oil  in  the  journal  box  just  so  long  will  there  be  lubrication 
delivered  to  the  journal  itself,  and  this  means  no  hot  boxes. 

Franklin  Perfection  is  a  product  developed  after  years  of 
careful  study  and  experience  along  journal  box  packing 
lines.  To  use  it  means  to  minimize  hot  boxes  and  thereby 
stops  these  results. 

It    will    pay    you    to    investigate    and    Bend     for 
$antple$,  because  once  a  customer  always  a  customer 

The  Franklin  Manufacturing  Company 

Franklin,  Pa. 
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See  This  Useful  Series  For 
10  Days  FREE 

You  are  reading  this  advertisement  because  you  can  use  up-to-date  electric  railway  data.  We  do  not  know 
if  you  are  concerned  with  construction,  operation  or  maintenance  problems.  We  do  know  that  the  Electric 
Railway  Library  is  unrivalled  as  a  source  of  clear-cut  facts  on  the  subject.  To  convince  you  of  the  useful- 
ness of  this  set  of  books  we  will  send  them  for  10  days'  FREE  examination.  If  you  decide  to  keep  them, 
and  we  are  sure  you  will,  payment  may  be  made  on  liberal  subscription  terms. 

ELECTRIC   RAILWAY 

LIBRARY 

4  volumes,  over  2,000  pages,  fully  illustrated 
$15.50  postpaid,  payable  in  five  installments 

The  four  books  give  modern, _  reliable  information  derived  from  the  actual  experience  of  practical  electric 
railway  engineering  men.  The  library  contains  no  far-fetched  suggestions — practical  usefulness  is  its  key- 
note. It  points  out  ways  and  means  of  increasing  efficiency  and  lowering  costs  which  other  engineers  have 
found  successful.  You  can  apply  these  methods  to  your  every-day  problems.  Why  not  make  this  informa- 
tion count  for  5'ou?     It  will  shorten  the  road  to  better  results. 

Electric  Railway  Engineering  is  a 
thorough  manual  of  the  broader  engineer- 
ing problems.  Electrical  Railway 
Transportation  covers  the  business  side 
of  the  subject — the  relation  of  traffic  to 
profits.  Electric  Car  Maintenance  has 
saved  money  for  hundreds  of  lines.  It  is 
a  complete  treatment  of  this  special  sub- 
ject. The  Electric  Railway  Handbook 
is  a  pocket  encyclopedia  of  electric  railway 
construction,  operation  and  maintenance. 
It  is  the  Webster  of  the  industry. 

SOLD  ON  EASY  TERMS 

NO  MONEY  DOWN 

SMALL  MONTHLY 

PAYMENTS 

Here  is  our  offer  to  you — 

We  are  so  convinced  of  the  value  of  this  library 
that  we  invite  you  to  use  the  books  for  ten  days 
without  charge.  You  simply  agree  to  return 
the  books,  postpaid,  within  10  days  of  their  re- 
ceipt or  to  remit  $3.50  and  $3.00  each  month 
thereafter  for  4  months  until  the  total  price  of 
$15.50  is  paid.  Put  the  coupon  in  your  out- 
going mail  today. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 

London:  6  and  8  Bouyerie  St.,  E.  C. 
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The  Safest 
Safety  Cars 
Are  Boyerized 
Cars 


Do  we  believe  in  Safety  Cars?     We  do! 

Can  we  make  Safety  Cars  safer  still  ?    We  can  I 

How? 

By  equipping  their  brake-rigging  with  Boyerized  Pins  and  Bushings. 

Why? 

Because  the  higher  rate  of  braking  used  on  Safety  Cars  and  the  fact  that  tlie  public 
has  an  eagle  eye  on  these  cars  make  it  i;«>od  business  and  sound  sense  to  assure 
SAFETY  FIRST. 

Don't  wait  for  the  first  pins  and  bushings  to  wear  out — play  safe  from 
the  start  by  specifying  Boyerized  only. 

The  same  safety  and  long  life  that  vou  and  hundreds  of  <i*her  e'ectric  rai'ways  are 
receiving  from  Boyerized  Pins  and  Bushings  on  the  present  large  cars  should  be  and 
can  be  yours  if  you  will  specify  their  installation  from  the  very  beginning  of 
operation. 

There  is  but  one  grade  of  pins  and  bushings  that  can  be  relied  upon  absolutely  to 
give  years  of  service.    That's  why 

To  Boyerize  means  to  lengthen  the  life  of  your  equipment  and  to  lower  the  cost 
of  your  upkeep. 

Other  Boyerized  Specialtim*  are: 

Bo7«riB*ii    Braka   Hangara.  Beyariiad    Waarinf    Plata*    balwaan    tk* 

Bolslar   and    BoUlcr   Carriar. 
Borariaad  Braka  Lavar  Pina  and       Boyarixad    Waarinf    Plalaa    balwaan    tka 
Buakinfa.  Padattal   Strap*   and    tka   Journal   Bob. 


CLCCTRIC  RAILWAY  SUPPLIES 

^emis  (arjruck  (ompany 


Saa<N6»i(  lO   MASt 
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COIVDULETS 


BE  CONDULETS 
A  removable  (op 
mskes  it  possible  to 
get  a  straight  pull 
on  the  Conductor. 
This  is  of  special 
▼alue  when  pulling 
large     Conductors. 


A  Service  Entrance 
for  Electric  Cars 

tl  Y   conduletting  your  rolling  stock  and 
buildings  you  can  reduce  your  oper- 
ating and  maintenance  costs. 
Send  for  Condulet  Catalog. 


mi 

It 


CROUSE-HINDS  COMPANY 

SYRACUSE,  N.  Y. 
BOSTON        NEW  YORK        CHICAGO 

Condulets  Panelboards 

Knife  Switches         Floodlights 

Guy  Anchors 


.•i.'T**^'..""" 


(ondulet 
iHJob 


CROUSE-HINDS 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

+  C  "f       "The  'Standard'  Brand  on  your  material       f  ^  f 
M^w*4^      is  an   assurance  of  eventual  economy."      M^W*4^ 

•RAND  *^  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICESi 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON.  ENGLAND 

HAVANA.  CUBA  NEW  YORK  PARIS.  FRANCE 

MONTEREY.   MEX. 
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THE  STANDARD  FORGINGS  COMPANY 

Offices^  Railway  Exchange  Bldg.  Chicago. 

BRANCHES: 

New  York Ill    Broadway  Los  Angeles.  .  .  .241-243  Los  Angeles  St. 

St.  Paul.  .  .  .Merchants  Nat'I  Bank  Bldg.  San  Francisco 69-71    First  St. 

St.  Louis ....  Commonwealth  Trust  Bldg.  Portland 46-48  Front  St. 

Milwaukee.  .  .First  National  Bank  Bldg.  Salt  Lake  City.  .117  W.  Second  South  St. 

Denver 1617  Blake  Street  Houghton,  Mich 96  Sheldon  St. 


Shafts 
Connecting 
Rod.s    " 
<*/;</ 
Heavy  Forjfiu^.'; 

MacKliiery 
HciivyFoi|}*ings 
in  Other  Lines 


C«ir  Axles 
Teiidoi-Axlcs' 
Truck  AxIps 
Drivia^Axles 
Trailer  Axles 

SideRods 
Piston  Rpds' 
Crank  Pins^ 
Center  Pliites 
JourndlWi'dees 


, 
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ALLOY  BARS 

to 

S.  A.  E.,  Midvale  and 

other  Standard  Specifications. 

Very  prompt  deliveries  can  be  made. 

Submit  inquiries  to  our  nearest 

district  office. 


MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

General  S«le«  Office.  WIDENER  BUILDING.  PHILADELPHIA.  PA. 

District  Sales  Offices 
AtUnU  Boston  Chicago  Cincinnati  Cleveland  Detroit  New  York  PhilacMphia  Pittaburfh 

S*n  Francisco  Salt  Lake  City  Seattle  St.  Louie 

Sole  Export  Representative 

Coosolidatecl  Steel  Corporation.  I6S  Broadway.  New  York 

All  export  inquirie*  ibould  be  aent  |o  thia  addreaa 

-—    S'umbrr  t$l 
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hmo  and  TidG 

The  Time  to  order  youi-  Light  Veight 
One  Man  Safety  Cars  is  now  because 
the  tide  of  public  opinion  has  turned  in 
favor  of  the  little  Safety. 
Neither  tiVne  nor  tide  will  wait  for  yoti 
so  act  now.  Dont  be  left'high  and  dry" 
but  stay  on  the  crest  ofthe  wave  and 
Vide  it  out'  with  our  Light Wei'ghtOne 
Man  Safety  Cars. 

St  Louis  Car  Company 

St  Louis   Mo. 
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JOHNS 
MANVILLE 

ELECTDICAL  MATERIALS 


a 


>C>V>VCV. 
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Griffin  Wheel 
Company 

McCormick  Building, 
Chicago,  111.  ' 


GRIFFIN  F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicago 


FOUNDRIES: 

Detroit 

Boston 

St.  Paul 

Denver 

Kansas  City 

Los  Angeles 

Tacoma 
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MB  Grid  Resistors 

ARE  MADE  RIGHT  AND  STAY  RIGHT    I 


No  resistors  get  more 
abuse  than  those  under 
a  car. 

They  are  abused  elec- 
trically by  careless  oper- 
ation of   the  controller. 

They  are  abused  me- 
chanically by  exposure 
to  dusty,  muddy  and 
stone-littered  streets. 

Until  the  arrival  of 
E  M  B  drawn,  non-cor- 
rodinp  grid  resistors, 
troubles  from  these 
sources  seemed  unavoid- 
able. 

E  M  B  grid  resistors 
actually  have  made  this 
part  of  your  equipment 
troubleproof. 


\-' 


THE  ELLCON  COMPANY 

50  Church  Street,  New  York 
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WEATHERPROOF  WIRE 

AND  CABLE 

PAPER    INSULATED 

UNDERGROUND  CABLE 

(SiniU,  Duplex  uid  ThrM  PksM> 

TROLLEY  WIRE 

<  Round,  Grooved  or  FI«lir*  A) 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET  WIRE 

4  Cotton  or  Atb«sto«> 


JOHN  A.  ROEBLING'S  SONS  CO. 

TRENTON.  NEW  JERSEY 

Manaimcturmrm  «/ 


RDEBLIND 


Asoricanlto  Rubbor  Covorod  Win 
lacjuidoftcont  Ljunp  Cord 


Galvanized  Iron  and  Stool 
Wire  and  Strand 


AMERICAN  ELECTRICAL  WORKS 

PUlUpadal*.  R.  1. 

Boelea.  IT!  rederal;  Cbicxo.    Ill  W    Adanu:  Clndintll.  TruUeo  BM|. : 
NoTork.  Ill  B-nr:   Sen  rreiMlMO.   Ill  Ho«mr4:  Seeule.  !••  lu  AieTfa. 


RUBBER  COVERED  WIRE 

WEATHERPROOF  WIRE 

LEAD  ENCASED  CABLES 

MAGNET  WIRE 

ALL  KINDS  OF  INSULATED  WIRE 


iiiiMiitiiiiiiiiiiiiiiiiiMiiiiiiiuiiiiiiiiiniiiiiiiiJiiiiiiniiiiiriiiiiniiinriiiniiiinMiiiiniiiiiiiiiiiiniimiiiiiiiiiim 
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WESTEPN  CEDAR  POLES 

Grinnell.la.-  B.  J.  C  ARN  EY  6  C'  SpoKan,,\Vn. 

1729  MeCormick  Bld^.  Chica^ 

quick  Service  Yard  ti  Butt  Treating  Plant 
in  Minneapolis 


tltHimiinmiMllllinillllHMIIIIIIItlllllllUMIIUIMUtlllHMIHMIIIIIIIIIIHIIIIIIMIIHIIHIIIIMIIItllMe 
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I  THE  LINDSLEY  BROTHERS  CO.  ( 
I  w-t.™  "Good  Poles  Quick"  ".rtk.™  | 


I  Qaick  HhlpmeoU  Roome  83«-8S4.  TS  Weat  A*kB(  St. 

I  from    oar  CHICAGO,    IIJU 

=         Mlnoeapolle 

i  Yard  BpoluuM  —  St.  Loale 

e  3 

%(MIIIM(IIIIIIIIMI)IMIIIIIIIIIHIHIIIIIIIIItllllMIIIIIIIIIII|lliriimnilUlllllfllinMIIIIIIII(IIHIHIIItllllllllllllinillllHII1lllinillllllll|||HIM! 


Bait  Tr«iti^: 
Onra    Tank   aad 
"Bot  and  OaM" 


■liruniiriiinuiiimumtiiiimMiiuHuiiniiiuu iiiiiiiiiUMiiiiiiiuiroiiiiiuriiiun luiiiiiiiii tiiHiiiii iiiiiiuiwiu       |'iiiiii»mmiiiinmiii.iuui nirmiiiiim imiuuimiiiiir iiiiii iiiiihiwihi iwi«iiiiuiiiiuii«mni 


U.  S.  Electric  Contact  Signals  | 

for  I 

Sincle-tcack  block-eifnal  protection  | 

Double-track    epacinf    and    clearance    li#nals  | 

Protection  at  intersections  witb  wyca  | 

Proceed  eicnaU  in  atreot  raconetrtiction  work  | 

United  States  Electric  Signal  Co..  | 

West  Nowton,  Maes.  | 

aMllMiniMiiiiiniiMmirimiitiiiiiiiiiiiMiiiiiiiiitiiiiiiitiiiiiitiiriiiiiiiiiitMMlililHiiiinitii^ 


'.''NATIONAL'* 

Itubular    steel    poles 

I     For  tUl    Traction    and   EUctrie    Tranamifion   Put  itumma 
I  (Amk  lor  "WatianoT'  Bntlttin  N:   14) 

I  NATIONAL  TUBE  COMPANY.  Pittabtvvk,  Pa. 


.tllMIIIIMIIIHIMII  IIIIHHIIIUIIKUIIIIUIMIHIII 1 1 IIIIIIIIIUUIIIIIIIUUI 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Yonr  bft   Insarmnrv  acmlnst   iDsnUitor  brMikag* 

Hubbard  &  Company 

PITTtWUMiH.  PA. 


Transmission  Line  and  Special  Crossing 
Structures,  Catenary  Bridges 

WRITE   FOR   OUR   NEW   DESCRIPTIVE   CATALOa 

ARCHBOLD-BRADY  CO. 

EnciBMra  St  Contracton  SYRACUSE,  N.    Y 


AUTOMATIC    SIGNALS 

for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD    SIGNAL   COMPANY.   Inc. 
LOUISVILLE,  KY. 


AETNA  INSULATION  LINE  MATERIAL 

rhlrd  Ball  Insulators.  Troller  Bases.  Harps  and  Whaals.  Broaa* 
and  Mallaabla  Iron  Proc*.  Croaalnn.  Section  Insniatora.  SaaMiB 
Switches 


-a- 


Albart  &  J.  M.  AndrrMn  MIg.  Ce, 

MO-eS  A  Straet,  Boston.  Mas*,  —j 

■•ubilsbed  1877 


Brwcbaa— Maw  Tork.  ISA  B'waj.  PWIa_ 
ililnbli   ■*""—■ 'a-'— "»—-' ■■■*f    Chkaco,  10ft  So.  I 
-  LoDdon.  MlUltoa  MraM 


DaartoniSi. 


Chapman       ^^) 

Automatic  Signals 

Charles  N.  Wood  Ce.,  Boston 


Hpme-U/izx 


Bare  and  Tinned  Copper  Wire 
Mafnat  Wire,  Rubber  Covered  Wire 

Rome  Wire  Co.,  Rome,  N.  Y. 


RDEBLIND 


Electricid 

Wires 


Cables 

Mada   kr 

JOHN   A.   ROBBLING'S   SONS   COMPANY 


N.  *. 


EUREKA  PRODUCTS 


flriMMiiHlnri     TroUar    Wkasla.     Slaat    TroOar    WfeMls.    VMMlP 
■ZnT  LtoTMalerlisr  Oontrallsr    Ptn«ara.    B»«ah    tiKwi.    ««e. 

Wa  BMike  «aallir  tasda. 

THE  EUREKA  COMPANY,  Nor*  BMt.  Pfc 


I 
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STEEL   POLES   pole  purpose! 


Rtjure  Up  ^VbC05t  OF  Discontinued  Service  i 

NEVER-CREEP 

Means  Uninterrupted  Operation  | 

The     NEVER-CREEP     anchor     represents    a  | 

mighty  advance  in  the  reinforcement  of  poles.  | 

It  pulls  only  against  solid,   undisturbed   ground  | 

— that's  why  it  cannot  climb  nor  creep,  nor  les-  | 

sen  its  strength  or  holding  power  from  the  mo-  | 

ment  of  its  installation  until  it  is  removed   in-  | 

tentionally.  | 

The    NEVER-CREEP    anchor    has    no    rivets,  f 

threads,    nuts,   frail    arms   or   parts   to   bend   or  | 

break — it  cannot   rust   nor   rot  out   because   the  | 

rod    is   heavily   galvanized    and    the   plate    thor-  | 

oughly  coated  with  asphaltum.  | 

The  use  of  NEVER-CREEP  anchors  will  go  a  | 

long  way    toward    uninterrupted   operation    and  | 

service.  | 

Ask  Your  Jobber  I 

CHANGE  COMPANY  | 

Dept.  J,  Gentralia,  Mo.            7  I 

rMiiinttiiiiniMHiiiHiiHHiiiHiMiiiHiiiiitiiiiimitHimiiiiHiiiiinMiiniiMitiiiiMMiiitiMiiinniiMiMiHtiiMnMiiniMiuiiiiiimiiniiriiu 


Cut  shows  Bates  BtMl  Poles  In  us*  by  the  Boyil  Swedish  Ststes  Ryi.,  eiec- 
trifyliig  the  steam  railroads  of  Sweden,  Lapland,  located  about  75  miles  north  of 
the  Arctic  Circle,  in  the  land  of  the  Midnight  Sun,  the  moit  northerly  railroad 
of  the  world. 

Bates    Steel    Poles    are    becoming    universally    popular    world    wide.       Bepeat 
orders   testify   their  general   suitability   for   e?ery   Pole   purpose. 

Telefraph,  Telephone,  Power  TransmissioR,  Electric  TroIIef  Unes,  Electric  Llihtlni.  Etc. 

Highest  claaa  an'I  most  up  to-date  steel  pole  equipment  In  the  world. 

Our  STEEL  POLE  TREATISE  tells  the  fltory.      AsK  for  it. 

About  2.000  tons  of  ateel  constantly  on  hand;  hence  prompt  shipments. 

Tt^ntiar  Steel  Poles  cost  50  per  cent,  more  than  Bates  Steel  Potet.  ytt, 
Bate*  Poles  are  100  per  cent,  stronger — wiU  last  100  per  cent,  lanoer.  cover  a 
much  broader  range  of  adaptoMtUy  and  are  much  mort  artistte  than  Tubutar 
Poles.    Ask  us  to  teHfy  these  facts. 

BATES  EXPANDED  STEEL  TRUSS  COMPANY 


208  LaSalle  Street 


ChicafOf  lU*t  U*  S*  A* 


^iiiuiirMiiiiiuiiHuMHiMiniiiiMHiiiiiiiriiiintriiHiiiiiiitiiMUiiiiMiiiiiuiiiiiiiiiiiiimiiiiimiMiiiiiiiiiiiiimiiiiriiitiiiiiiiiuniinilliiiK 


^wiUiUiiiimuituuimuiuuuuiiHiiuimuiiuuiUHmmiiJJiwiuiiiuiuiiimimiuiuiuiiiuuuuuuiimiiiiiiiiiiiuii 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND^  OHIO 


MiiHnimiimiiiginiiitni 


iiiiiiimiiiimtiiiiiiiimiimiiiiii 


adiiiHiiiiitiiiiiiiiiiiiiMiiimiiiiHiiiimiiiitiiiiitiiiiHiiiimiiiitiiiiiimi 


IMIIIMIIIIHIIIIIIIIIIIinilliMHmillMHIHIi. 


uiini rtitiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiliiiiiiiii.iiiiritiiiii^lirilLiiiiitiiiiitiiiiiiiiiiiliiMiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiilllilillHlllMIMlt^i 


HIGH-GRADE  TRACK 
WORK 

SWITCHES— MATES— FROGS— CROSSINGS 

COMPLETE  LAYOUTS 

IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES 

HARD  CENTER  AND  MANGANESE 

CONSTRUCTION 

New  York  Switch  &  Grossing  Go. 

Hoboken,  N.  J. 


niiuiiMiiiriiitiiiiitiiiiiiiiiiiiiiiiiMuiiiiiiiiMiniHiiiiiriiiiiriiiiuiiiiiiiiiiiiriiiiHiiiiitiiiiiiiiiiiiiiiiiiiiiiiiuiiiiniiiiiiiiiimiiiimiiin 

^IIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIIIIItllllHIIIIIfMllllilllllllllllltMlinillllHIIIIUIIIIUIIIIIHIillllllllinilllltlllllltllllltlllllllllimilllMIIIIIII 


1  GREATER  STRENGTH  WITH  LESS  WEIGHT 

ARISTOS  "COPPERWELD" 

=  Especially  suited  for  railway  si^al  work  and  many  other  railway 
=  uses.  Stronger  than  copper  and  costs  less  than  copper.  Write 
1         for  details. 

I  COPPER  CLAD  STEEL  COMPANY 

3  Mills  and  Main  Office:    RANKIN,  I'KNNA.  I 

i  New   York    Sales    Omnc :     Export   Salos   Omco,    3  0    Church    Street.  = 

I  Western  Sales  Office:     Steel  Sales  Corp.,   Chicago,   111.  § 

%iiiiiiiiiiMMiHiiiiMiiHiiiMiniMiiiniMniiiinii<iiiMiHiMiiinnMiniiiiiiiiiiMiiiiiii)iitriiiiiinni!MiiiiiniiiitiiiiiitiiiiiiMiiiiiiii<iiMiiiif: 

jRHiiiMiiiuMiiiiiMiMMitHiiiniiirMtniiiiinMiriniiiiMiiiiiMiiiiiniiiuttMiiiitiiiiihiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:iiiir 


i   I    i 


The  SCOOP  CONVEYOR 


I  BARBOUR^TOCKWELl.C0i 

205  Broailway,   Cambridgrporlt   Ma**. 
EslabIUK«a    1S5S 


ManufACtureri   of 


^ov^  2000  "••" 


For  Storing  and  Reclalnung/  1 

Loading  and  Unloading  Cars, '  § 

Truck,   and   Waipons.      Doaa'  = 

the  work  of  fronn  6  to  12  man  = 

and  keep,  equipment  mov-  = 

in(.     Write  for  Utaratura.  i 

3 

Portable    Machinery    Co.,  I 
Vmmmt»,  N.  J.  | 

^iiitriHiiiiiiriMliililiriMllllirMllliiiittliiliiiiiiiiiiiiiiiiiHiiiiijiiMrillllllflllHnilllllltliiiimiHdHiiuMaHilrilHiMHlirllllllillliHlluii 


Special  Work  for  Street  Railway*         | 

Frogs,  Crossings,  Switches  and  Mates         i 
Tiimcuta  and   Cross  Connections     ■         | 
Kervif  in  Po>  l«ble  Cr<JS3ovei*s 
BalkvviliAi-ticiilatedlCastMangraneseCrossingrsI 


.r:STfM/vTF.5  PROMl'TI.y  FyBN,!SHf;,r) 

H- -n-rtrifi'itiJrtiHif^'--'^-'"'^ -rTr~' ;:i:..aiitt;..j^iija:^aii-ii— -^^........ja 
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Organized  Selling  Agencies  Wanted 

We  desire  to  connect  with  oriianized  a{(encie8 
to  handle  our  well-known  line  of  "ACME"  (Nest- 
able i  No-Co-Ro  Metal  and  "IMPERIAL"  Riveted 
Toncan  Metal  Corrudated  Pure  Iron  Culverts  for 
the  season   1920  in  the  followind  territory: 


U 


WesUm  Ttnntmmtt 
Almhrnmu 


Nebnuka 
WyomliMC 
Colomdo 
Nrw  Mexleo 
and  WlBconatn 


ruh 

Nevfkda 

Honthernldithu 

Wanhlnictoii 


Corrugated 


S  Culvert 

Prrfrrrnrp  idvrn  to  companlM  havlnK  a  nnunrtul  ratlnx 
and  warrhoane  facllltlM  with  a  wlllnit  orKanliutlon 
rrenlarly  •olicltlnK  road  contractom.  coiinly  ufflcInU, 
townahlp  olHcUla.  rtc:  but  will  al«o  conitldrr  indivldnall 
•elllnK  road  marhlnrry.  bridKM.  «>«<•..  who  ran  rarry  our 
lln«  on  Ihr  «ldr. 

Will  nnotlatr  on  rithw  ontrifEht  purrliaur  and  Bttlf  or 
on  llbrral  ruinmUnlon  banU.  'Will  »ub-dlvlde  •lat»»  If 
dMirrd,  ilvinx  Mclu»lTe  ronlrol  of  our  culverts  In  t«»- 
ritorr  acTMd  upon.  Will  co-opmit«  to  the  limit  In 
wtrerttalBK.  etc. 

Bare  for  yrar*  had  warfhonscn  and  arcnclej  In  terjl- 
torjr  not   rn\rrr«l    In    abovr   named   »tat*a,   which   annelM 

h»ve    proven    |>riintsll>lr cvldcnc*    of    what    majr    llkewta* 

br  acromulUhcd  b>  live  wlre»  In  the  open  tcrrltorj  abOTe 
mentlonnl. 

We  rniojr  the  advantace*  accmlnir  from  the  location 
of  iteel  mlllD  rl»hl  In  our  own  city  of  Canton. 

(•el  In  roniraunlratlon  with  D*  at  once  on  thia  aubjMt. 
AddrcM    llrpt     'M. 


■  ir»iliriiiiir<iiMi t .^miiiittmmm •,•«•<•■<•< ..liitHIIIIIIIMIlllllljlllttlllltllllllllllHIn 

tiiitiiiiiiiiriiiir(iiiiiiiiiiiiiiiciiiiiitiiiii<.iiMMiMiiiiiiM)iiiiiiiiiiniiiiiiiMiiHiiiiniiiiiMiiiiiimiiiiiiiHtiiiiiiiii'^ 

'SPECIAL 
TRACKWORK 

For  Electric  and  Sleam  Railroadi,   in  all  types 

of  conttniction 

Converter  and   Electric  Steel  Caatingt 

Hammer  and   Pre**  Forging* 

SoamU**  Slaal  Ga*  Cjriindar* 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

•ubitdlarr   of   Taytor  Wbarton  *Imn    *  .Steel   Co. 
"""^  Hlflk    Brlilcr.    N.   J 

OTMUI  PL.\.XTH: 

Philadelphia  Roil   A  >ia<bine  Cu     I'hilaileiphla. 
Ttnta  Ktfet  *   Iron  Co.,   PhiluMphU 

TTriginators    of^ 

manganese  steel 

track  work 


U 

I  r 


ill 


American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Hail  Bond  book 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW   YORK 


iniiiiiiiiiiiiinMnitniimiritmiiiiiirtiiiiiriri)irrtiiiit'iii«(«<'t"i riimii 

wwiiiiliiiiaiwHiiiiimiiiiiiiuniuiiiiimiiiiiitiiunrHinniMitmiiiiiiiwai 


Dependable  Track  Work 
for  Electric  Railways 


n«x; ' 


sT.usuia^"^^ 


Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgingi, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  beat  treating.  L«t 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


SPECIALISTS 

in  the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 
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Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No.  1 


Do  you  know  how  AUTOMATIC  RE-  I 

CLOSING  CIRCUIT  BREAKERS  are  [ 

eliminating  the  necessity  of  an  operator  | 

in  railway  substations?  | 

They   not    only  | 

eliminate   the  ne-  | 

cessity   of    an    at-  I 

tendant,  but  at  the  I 

same     time     give  | 

better     protection  | 

and  reduce  main-  I 

tenance     expense.  I 

//   tvill  priy  you  to  get  | 

a  copy  of  Bulletin  No.  | 

.502     and    learn     how  | 

■AUTOMATIC  I 

RECLOSING     cm-  I 

CUIT     BREAKERS  | 

may  be  used  to  reduce  | 

operating  costs.  i 

I           The  Automatic  Reclosing  Circuit  \ 

I                               Breaker  Co.  | 

i                                      Columbus,   Ohio,   U.  S.  A.  | 

-iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii KiiiiiiimiiiiituiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiMjiiiiir 
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c 

I  The  Babcock  &  Wilcox  Company 

185  Liberty  Street,  New  York 
WATER  TUBE  STEAM  BOILERS 


Insurance  policies  do  not 
put  out  fires  They  only 
pay  for  the  damage  done 
by  the  fire.  The  delay 
caused  by  having  to  re- 
build or  repair  damage 
done  by  fire  often  costs 
more  than  the  Insurance 
Company  pays.  Avoid 
this  delay  by  equipping 
your  Power  House  with 
the  Nexc  Exclusive 
CASTLE  LIBERTY  No. 
1.  a  Three-Gallon  Carbon 
Tetrachloride  Type.  Hand 
Pump  Fire  Extinguishes 
which  has  suflficient  ca- 
pacity to  extinguish  al- 
most any  fire  apt  to  hap- 
pen around  the  Power 
House. 

Comparative  and  com- 
petitive tests  have  proved 
that  a  CASTLE  LIB- 
ERTY No.  1  can  extin- 
guish fire  that  could  not 
be  controlled  by  twenty- 
eight  one-quart  flre  ex- 
tinguishers. 

The  extinguishing  agent 
is  Castle  Liquid  approved 
for  Government  use  and 
used  by  leading  Corpora- 
tions. Railroads  and  Gov- 
emmentat    Departments. 

Write  for  complete  de- 
scription. Write  for 
"Safety  A  lioava"  tellinff 
the  real  story  of  fire  ex- 
tinguishing liQuids. 


James  M.  Castle  I 

Inc.  I 

812  Lincoln  BIdg.  | 

Philadelphia,    Pa.  | 

Manofactnrers    and    Dlstrlbators  I 

of  Flre-Eztlni^lBhing  Apparatus  = 

?imnmMiiiiiMHniMiiiiimniimiiMnmiirinuMimiriuniimmiimiinrmhiiiiihiiiiinnniiimiiimiiiMiiiimniiMntiMiiriiMHMiiiin 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH  OFFICES: 


simi 


ATLANTA.  Candler  Buildlnf 
BOSTON.  48  Federal  St. 
CHICAGO.   Margnette  Bulldinr 
CINCIKNATI.  Traction  Bulldinr 
CLEVELAND.   Guardian   Buildin» 
DENVER.  435  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Agnlar  104 
HOUSTON,  TEXAS,  Southern  Paeiflc  Bidt. 
LOS  ANGELES,  I,  N.  Van  Nuya  Bldr. 
NEW  ORLEANS.  533  Baronne  St. 
PHILADELPHIA,   North  American   Bldr. 
PITTSBURGH.  ParmcrB'  Deposit  Bank  Bld». 


SALT  LAKE  CIT7,  705-6  Eeams  Bide. 
SAN  FRANCISCO.  Sheldon  Bldr. 
SAN  JUAN,  Porto  Rico.  Royal  Bank  Bldr. 
SEATTLE.  L.  C.  Smith  Bldg..  Rooms  1!)11-1917 
TUCSON.  ARIZONA.  SanU  Rita  Hotel  Bldr. 


fliilnTlliifiitiiiiitiiirMiii'/  IIIIIIII 


MinriiiiiiiiiiiiiiiiMiiiiiiiiiiniMiiiiniiiiiiiimniiimiiiiimiiiiiniiiiiiniiiiiiiniimniiiiiiiiiiiiii iiiiiiiiiii iiiiiiiiiiiiiiiiiiiMiiinminiiimiiiiniiiimiiiiiiniiiiiiiiiiiiniiiiimiiimiiimiiiiiniiiinniiiiiiiiiiiiiiiiiiiiiiiimiiniiiiii' 
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Ill iiHiiiiitiiiiiiitiiiiiniiiiilniilillllllinilllllilllliniliililiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiitniiriiniiiniiiiitniiitiiiiiiMiiiiiMiriiiiiiiirniiiiiiiiiMiiiiiiiniiiiiiiiiiriiiniiniiiis 


FOSTER  SUPERHEATERS 


Greatly  Increase 

Etticlency   and  Power  of 

Steam  Turbines. 

POWER  SPECIALTY  CO. 

Trinity  Building,  111  Broadwejr 
NEW  YORK 


niiiiiiiiiiiii'iiiiiititiiiiittiiiiiittii;inriitiiMititiiiii)(iiiirr)iiiiiii(iiiiiiiiiiiiiirtiiiii 


'"" '''''■''*''<i'i'''<ii'>ii""iiHiiiitiiMmiiriintiiiniiiiiitmiiinMnHniHiniiiiiiniitniiiintiiiiiiiiiiniiiniiiiiiiiiiiiMiiiiiiiiiiuiiiiMii^ 
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Aatomatic  Safety  and  Automatic  Return  Switch  Stands  for  Passing 

Sidingf*.      Tfy;   Rail    Special    Work    lor  Intenirban   Lines   and  Private 

Rights  nf  Way.     Manganese  Construction  a  Specialty* 

H  I  Kj  Ej  B  U  DLM,     MB-WYOR-K. 

Plan..  M  Hllll>ur,<,N.Y<K4  Nl.^rarUl<,N.Y.  H«wYark  Offica.JO  CkuMh  ClrMt 

milHtlHUWIWllin'ii'i'MllllllllU'llMIIIMIIIIIIIIIIMIIimillllMtllimillMIIIMIIIIIIllMIIIUIIMIIIUIIMIIIIIIMIHIIMIIHIIIIimlllMlllllllliV 


Elesco  Superheaters  for  all  Sizes 
and  Types  of  Stationary  Boilers 


Reduce  fuel  costs  from  S  to  15%.  g 

Eliminate  steam  line  condensation.      Pay  for  themselves,  i 

5en<f  for  Batlettni  BT-t  and  BT-2.  s 


■'■^'"  LOCOMOTIVE  SUPERHEATER  CO. 

General  Offices:  30  Church  Street,  New  York 
I  Pittsburgh:   Oliver  Bld(.         Chicafo:   Peoplaa  Caa  Bldg.  | 

^ittinitttii iiiiiiitiiiiiiiiiiiiiiiiiiMiiiiiiiiNiiiiiiiiiiiiiniiiiiiMii  I'MiiiiitiiiiiniiiiiniiiiiriiiiiiiiiiHiiiiiiuiiiiHiiiiiHiiiiiMiiiiiiiiiiin 
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Williams'  Superior 
Drop-Forged  **C"  Clamps 

"THEY   STAND   THE   STRAIN" 

SELECT   the  clamp   be«t   adapted  to  your   need*— 
"There'i  a  Williams'  Clamp  for  every  purpose." 
Williamt'    "Vulcan"— for    Heavy    Service — 11    aire*, 

^  to  W/i  inches. 
Williams'   "Agrippa" — for   Medium   Servic* — 7   tises, 

4  to  18  inches. 
Williams'   "Light   Service"—*   sizes,   2   to    12   indiea. 

Machinuli'  Toots  Booklet  on  request. 

J.  H.  Williams  &  Co. 

"The  Drop-Far fiii0  People" 

143  Richards  St,  Brooklyn,  N.  Y. 
143  So.  Clinton  St.,  Chicago,  III. 


BAKELITE-DILECTO 

The  fields  of  usefulness  for 
Bakelite-Dilecto  are  many  and 
varied  because  of  its  superior 
merit  over  materials  heretofore 
available  in  sheets,  lubes  or 
rods. 

The  exceptional  qualities  of 
Bakelite-Dilecto  are  satisfying 
electric  railways  all  over  the 
country.    Investigate. 

THE    CONTINENTAL    FIBRE    CO. 

N«warki  Delaware 

BrwMh  OfllcM 
CmCAOO.  S33  S.  Mtehlcwi  An.      NBW  TOBX.  288  Broadvay. 
Plllaboftk  Office— aoi   rtfib  Am.     San  Fraodaeo  OMo» 
»S6  MartiM  M.  Ixw  AncelM  uOlee— 41 1  •.  Mala  M. 


SPECIFY 


THEJERRYyURBINE 

For  Driving  Your  Auxiliaries 

TERRY  STEAM  TURBINE  CO. 

lUrtfard,  Caan 


WE-FU-GD  AND  5CAIFE 


2  -H 


The  Deadly  Parallel— 

Have  you  ever  seen  a  comparative 
statement  of  costs  of  all  makes  of 
fuses  based  on  authentic  laboratory 
tests?  Such  a  statement  has  been 
compiled  by  our  engineers  and  is 
interesting  information  to  have  when 
making  annual  fuse  contracts. 
The  Atlas  Multiple  Fuse  system  which 
is  replacing  other  fuse  systems  just 
as  the  tungsten  light  replaced  the  old 
arc  light,  offers  the  lowest  fuse 
maintenance  cost  of  any 
fuse  on  the  market. 


Atks 

4-in-l  Multiple  Fuse 


After  a  burnout,  turn  the  ferrule  a  quarter 
turn,  and  a  new  fuse  element  is  in  circuit  all 
you  need  is  your  hands.  After  the  four  ele- 
ments are  used,  send  us  or  your  jobber  the 
shell  and  it  will  be  replaced  with  a  new  four- 
element  fuse. 

Approved  by  both  the  Underwriters  and 
Factory  Mutual  Laboratories  in  the  various 
capacities  as  shown  by  their  published  listings. 
Orders  accepted  subject  to  approval  in  all 
sizes  from  250  to  600  volts. 

Wh9n  mmnding  for  mamplma  and  prices,  givt  nmntw 
at  your  tttctrical  dtaler  or  dittributor. 


Multiple    Electric     Products 

Incorporated 

SALES  OFFICE: 

450  Fourth  Ave,,  New  York 


Co. 


iiiiiiiiiiiniiiiiiiiitiiiiKiiMMniiiiiiMimiiiiiiiiDiiiiiiii 


NION"FllSES 

"TTnion"    Renewable    ruses    will    save    {our  flttlM    o( 
jour  fuw  mAintflnance  cost.  Guaranteed  to  five  sati*. 
taction.     Monrj  back  it  tbar  fail.     Booklet  on  rea\:'-<i 


^££N  ^AIN  ^ATBS 


Gfvrn   »!•««■   Ut   Aah 


Crcen  EN';;iNeEKiNC  Co    t«st  CKioto,  Ind. 


CONDENSERS,  SPRAY  NOZZLES. 
VAI.VES.  OIL  BURNING  EQUIPMENT, 
FEED  WATER  HEATERS,  INJECTORS, 
Distillers,     Oil  Coolers,  Chemical     Equipment 

Schutte  &  Koerting  "ftJCsySST. fe"* 


I.  T.  E. 

Circuit  Breakers 

for  heavy  street  railway  work  are 
the  beat  obtainable.  Write  for' New 
Complete  Catalogue. 
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ANES 


MeH    Eoery  Rr^ainmtnt.      5 


i    i 


iiiTiiniiiiMimini 


iiiniiiiiiiiiiiiimnnnnmnnitiinmtiiiiiiiiiiiiiiiiiimimminniiiiiiiiiiiiiitiiiiitni»'ri(>i 
^iiiMiHiiiitiitliiiiiiitiriiiiirrMiiiiiiiiiiiiiiiiiiiiiiiiiii 

I  Full  power  with 

I       High  or  Lower  Adjustment 

i  Many    emergencies    requiring    a 

i  powerful    Jack    present    a    dlffl- 

i  culty    in    bringing    the    Jacii    to 

I  bear  on  the   load.     The 

I       Buckeye    Emergency 
I       Jack  No.  239  Special 

I  saves  time,  strength  and  trouble, 

i  The  many  po.sitions  to  which  it 

i  is    adjustable    easily    solve   per- 

I  plexing    lifting    problems.     Full 

=  details    in    our    catalog.     Write 

I  for    it. 

I         The  Buckeye 
I        Jack  Mfg.  Co. 

I  Alliance,  Ohio 

^•iimniiinMMHimiiMiiiiiiiitMtiiiiiiiiiitiiiiiiiiiiiiiuiiiiiiiiiiiiitiiiitiiiiiitHiiitiiiiiitfitiiiirriiiiHiiunMiniiiiiiiiMiiiiiiintiiiiiiiiiiiiip 


Belden  Manufacturing  Company 

2401  West  Twenty-Third  Street,  Chicago 
Eastern    Warehouse — Metuchen,    N,   i. 


^illilliiiiliiiiilniiiiritdiiiiiiiiiiiiiiilMiiiiiKiiiiiiiiitiiliiiiii Ill niiiimiiiiiiiiiitiiiiiiiiiiiiiiiiiiilliiHiiiittiiiiiHiiiiittimiiiiiir 

^iHiMHiiiiiHHiiiiiiiiiiiiiiiiiiiMiiiiiMiMiliHiiiiiMiMiMiiiiiitiiiiiniiiiiniiiiiiiiiiimiiniiiiiiMtMiiniiiiiiiiiiitliiiiiriiiuiiiiiiiiiDiiiiiiii;      nHiiiMiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMniiMiiiiiiiiiniiiiiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMuiiiitiiiiiiiiiiiiiiiMiiriiiiiiiliiimiiiiiis 


far 


Ifajllroatlls  -  Contractors  -  Industries 
I  Automol)Iks8-P<»Io  PuUintI  "■•rtOrdnanf^-""" 

Temple  ton,  Konly  ik  Co.,  lAi 

I     >.l  r.l.ll-.],,    .1     til":'  I 


.liiiMiiinniiiiiiiMiiiniiiniiiiiiiHiiiiiiitMiiuiMiiiiiiiiiiiiiiiuiiiiiiuiiniiiiiiiiniiiiiniiiiuiiiiiiiiiriiiiiiitiMiiitiiiitiiiiitiiiiiriiniiiiniR 

9HIIIIMIIIIIIIIIIIHIIIMIIIIIIIIIIIIIIIIMIItHinilttlillHliUMUIIIIItlllilMIIIIIHinilllllllMlllinill>MlllllMHIIIItllltnillMMIIIMIIIIhMHIIII|l^ 

I  The  Big  Three  | 

D  &  W  Fuses,  Deltabeston  Wire 
D  &  W  Oil  Fuse  Cutouts 

I         D  &  W  Fuse  Co..  Providence,  R.  I.  | 

Slllltlllllllllllllll Illllllllllllllll IIIIIMIIIIIIltllllllllllllllliniMlimtNlllllllllMllllllllllllltlllllllllllllllllllllllllllllllMllllllillllllr  SlIIHItlllHIIIIIIll'lHlllllllllltllll IIIMIMIIIIIHII llllllllllimillll 


NILES-BEMENT-POND  CO. 

Ill   BROADWAY,  NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathe* 

Wheel   Presses 

Car  Wheel  Lathes 

Boring  Mills 

Lathes 

Hammers 

Cranes 

General  Machine  Tools 


IIIMIIIIIIIIIIIIIllllllllllltlllllllllilllllllllllllllllllUIT 


uiimiiiiniiiiiitiiHiiiiiiiiiiniiiiiiuiiiiiiitiiiiiiiiiiitiiiiiiiiiiiiitiiiiiuiiiiiiiiiiiiiiiMiiiMiiiHiiiiiiiiiMinriiiiiiiiiiiiMiiniMiiiiiiiiiiiiiiiii2 


BUSH  SAFETY  TOOLS 


Make 

HOT  WIRE  WORK 

SAFE   AND   SURE 

Write  for  Bulletin    .\ 

THE  BUSH  ELECTRIC  CO. 

fifiSI     Biortclwav.    'Cleveland,    Ohio 


;-.iiiiiiiiiHtiiiiiiiiiiiiiniMiiiMii I iHiiiimiMiiitiiiiiiiiiMiniiiiiHiiiiiiuiimiiiiiiiiiiiiiniiiiniiiiiiiiiiiMiiiiiiniiiiinimiiiiimtii: 

^HI1(IUrtllllllllM)lilllllllllhllllllllMlllltlllin)MIIIIIMIIinillllllllllllMtl1IIIIMIIIIIIlllll)IIIIIIIIIIIIHIIIIItlllllllllllllllMlllllllllllllllltllU 

FORD  TRIBLOC 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  ha*  i 
I  Planetary  Gears,  Steel  Part*,  3J4  to  1  factor  of  Safety.  | 
I        It'*   the   only   Block   that   carries   a   five-year   guarantee.        | 

I  FORD  CHAIN  BLOCK  CO.  | 

I  Second  and   Diamond   Sis.,  Philadslphia  | 

^iimillllllltlllllllltllllimilllllllllllMlllllllllllllllltllllllltlllllMlllllllllllllllllllllllltlllllllllllllllllllKlllllllllllllllltMllltlllllltllllHIIIill 


3|4liilimiiliiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiifiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiitHiiiiiiM 

I  A  Single  Segment  or  a  Complete  Commutator   | 

is  tamed  out  with  equal   care   tn   our   shops.     The   orders   we  s.,  = 

fill  difler  only  in  marnitude;  small  orders  command  our  utmost  i 

care    and    skill    Just    as    do    larre    orders.       CAMERON    quality  = 

applies  to  every  coil  or  serment  Uiat  we  can  make,  as  well  u  to  | 

every  commutator  we  build.     That's  why  so  manv  electric  rail-  i 

way  men  rely  absolutely  on  our  name.  | 

Cameron    Electrical    Mfg.    Co.,    Ansonia,    Connecticut        f 

niiMiiiiHiiiiiiiniiiiiiitiiiiiiiiMiiiiiniiiiimiiiiiiuiniiniiiMniniiimiiiimiiiiimiiiiiHiiiiiitMiiiiuiiiiitiiMiiinmiiuiiiiiitMiiiiiiiitiiR 
itiiiiiiiintiiiiiiiiiiniiiiimiMMittiiiiHiiiiitiiinitiiiinMiiniiiiiniiiiHiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiniiiimiiiniiilii 


Oigniisis^ 


"Everything  in  Insulation" 


Mica 


Waxes 


mfg 


Vulcanized  Fibre  Asphalts 

Varnished  Cloth  Compounds 

Insulating  Tapes  Insulatint  Varnish 

The  sbove  are  onlT  s  few  of  sur  products 
Write  us  foe  su^tliiog  In  this  line  yoo  imy  reqidnL 

MITCHELL-RAND  M'F'G  CO. 

"^^'  «03  John  St..  New  York  City  | 

ititiiiiitiiniiiititiiiiittiuiiitiiiiiiiiiitHiiniiiiimtiimniiiiiiiiiiiiiiiiiiimtiinitiiiiinwiHiiiiniiiittimiHHmiiWimilMlfi 
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INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  reg!<;ters. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

15   South    Throop    Street,    Chicago 


iiiiiniiiiiiiiiiHHitiuiiiitiiitiiiiimHi 


IIIMIttI  imiltMIIIIIIIMHIIIllllHIIIIUmillllllHIItHttlllHlltllllHIIIWIIWIIIIIIIIIIHIIf  . 

THE 

CLEVELAND 

Is  the  practical  Fare  Box  for 

One  Man  Car 

Let  us  tell  you  why    ■ 

The  Cleveland  Fare  Box 
Co. 

Cleveland,  Ohio 
raweJIew  Braaeht  Ptweton,  Oat. 


Car  Heating  aiid  Ventilation 

It  on«  i>f  Ihr  wtnl«r  problem*  th»l  jrou  nuft 
ielUe  without  d^lny.  We  caa  tbov  jron  bon 
to  i*k«  rut)  of  both,  wtin  one  eqiilMMiit. 
Now  i>  thd  Urn'  to  nt  rour  can  way  lor 
n*»it   wtntfr       Writ*'   for  4#4all«, 

Il«14:l.4i     The  Peter  Smith  Heater  Company 
llinminrN         172s   mi.   EIUoU  A*e.,   Detroit,   Mick. 


PS 


1 

162     r7A.ILPOAOS                   1 

"St  DIXIE  CUP     1 

Penny  Vending  MorHine*         1 

T'»  Solve  lltrir  Drinl^ini^  Cup  Prublcins          ' 
in  Cmrm  and  Staliona 

8 

■Hfi'll 

"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


We  can  help  you 


Writ*  to 


The  Arthur  Power-Saving  Recorder  Co. 
2nd  National  Bank  BIdg.,  New  Haven,  Conn. 


^IlllinilimilllllDltlllllllHItlllllMllllllllllllllllllllltllllllllllltlllllllllllllltlltlHIItlllliMlltllilltllll 


|aniliiminlminilMiliiiuiiiiiiiiiiiiiiinriiiiiiiiinHiiiiiiiuiiiiitiiiuilll<lliiiiiiiiiiiiiiiilltiiiiiiihiH«ilMiMMMMMli 

I  WE  CAN  CUT  YOUR  COST  OF 


HEATING  CURRENT 


I    Write  for  THERMOSTATIC  CONTROL  1NF0RM.\TI0N 
I  ELECTRIC     HEATERS     Cut 

I    "^^^m^^t^mimt^'mi^^m^^        Installation  and   Maintenance 

Charge. 
VENTILATORS    .Also     Venti- 
late in  Stormy  Weather. 
THERMOSTATS     Save     Cur- 
rent. 
ORIGINATED      the      uv;      of 
NON-CORROSIVE  Wire  for 
Electric  Car  Heaters. 
ORIGINATED  The  Ventilated 
Coil  Stpport. 


m 


I 


LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMETXS 
I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York 


■maiiiiiMiiiHUHHiiiiiii 


iiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiMinimiiiiittMl 


nwiiiiiiiiiimMiHimmmHiiintiimtmiuimtMiiiiiiimiiiiniiiii 


75%  of  the  electric  railways 

use 

B-V  Punches  ?— 


Stnd  for  Catalog. 

BONNFVA'I  HSl    \(  .!     T'  "  )i 


:^aQ 


Electric  car  heaters — thermostatic  control — 
pneumatic  car  door  operators — buzzers, 
single-stroke  bells,  starting  signal  lights — 
special  resistances. 

CONSOLIDATED  CAR  HEATING  CO. 

ALBANY.  NEW  YORK,  CHICAGO 


Heating  and   Ventilating 

Let  til  demonttrite  to  you  how  we  can  heal  and 
ventilate  your  cart   at   the   lowest   pnstihie   cost 

The  Cooper  Heater  Company 

CarlUU.  Pa. 


Steam  and  Electric  Railway  "Checking' 

CotapUeated  Interarban  uhI  Ohiner  Fuv  ll«ct*t«r  work 
OmiMantlal  tnvei<Uailoi>«_  Writ*  for  our  proi>o<lUoa.  ' 


DtahooMt   Ceodvcton."      We   malntsln    •   epedel   dcpartoMot   Ikar- 
oocMy  aqvlppad  for  handUnr  ell  Mrike*. 

The  Industrial  Protective  Companjr 

Suite   B04-S-6   Mutual   Home    BIdg.,    Dayton,   Ohio 
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eiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuuiiiimiiniuiiiiiimiiiiiiiiiiimiiiiiuiiiiiiiiiiiiinniiiiuiiiiiuiiimiiiiniiiiiuiMiuuiiiinum^^^ 

I    The  Kalamazoo  Trolley  Wheels 


have  always  been  made  of  en- 
tirely new  metal,  which  accounta 
for  their  long:  life  WITHOUT 
INJURY  TO  THE  WIRE.  Do 
not  be  misled  by  statements  of 
large  mileage,  because  a  wheel 
that  will  run  too  long  will  dam- 
age the  wire.  If  our  catalogue 
does  not  show  the  style  you 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS  IN  THE  WORLD. 


'tiitiiiimiiimiiiiiiiiiUHininiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiitiiiii.iuui>iii:,iiaitiiiiutu.tiiiuii;:iitiiiuiiiiiiiittiiinii.i(ii)iiiiiiiiiiiiin^ 


THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH.,  U.  S.  A. 


ninmiiiniinmiuiiraiii luiiiiJiiiiiuiuiiiuiiiiiimiiiiii luiiiijuiiiiuuiiiuiiiiimiiiiniiiiiiiiiiiniiiiniiiraiiiimnimmmiii      = 


USG 

CARBON— GRAPHITE— METAL 
BRUSHES 

For  Car  and  Power  House  Units 

Mexican  Graphite  Curve  Ore. 
Mexican   Graphited    Wood   Grease 
Foi*  Gears    of  Electric   Cats 
K^exican  Graphite  Journal  and  Gear  Grease 

T-llcnitiire    :ti(rf    dHiiiled    liifuimaMdn     srtit     uium    rennrvt. 

The  United  States  Gr^aphite  Co. 

«L  SAGJNAW,  MICH.,  U.  S.  A.  ^ 

V...     V...1,      chiiatfi.,     IMliUilcll'liU.     SI.     Jy<'-      i""-- 
iver,    KhiiiiriKliain,    Sun   Fiiilicid( 

''''^•'•'    Largest    Miners  of  Graphite  on   This  Continent   W'"" 


Hale  &  Kilburn 

No.   \08./4V  Slat ionary  Seat 
For   One -Man   Safety  Cars. 

The  unmafchal>le  H&K  Seat  beats  the  world  for  strength 
and  lightness    Every  Safety  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


«iuiiin»riiiitiiiM iiiiiiiiiiiiMiiillltiiiilMlllllttiiiiiiiiiiiiiiiirriiliiiirniiriillllirMiirriiiiiiiiiil>triiiiiHiiiirtiiiiimiitriiniiiiirinit^ 

I         Bound    Brook    Trolley   Wheel    Bushings        | 
I  Give  Longer  and  Better  Service  | 

i  T'HEBE    are    more    HminJ    Ilrm.k     (OlMfss)    Trolley    Wheel    Bishliim    In    uso  I 

i  1  todiiy    thati    all   oMier   makes    cumhined.      That   Is    heeause    Hdiind    linjok    Bush-  | 

i  Inga,    by  virtue  of  their   construction,    Invariably   outlast   all  other    types.  S 

I  All    Genuine    Graphited   Oil-lets    Bushings    have  i 

i  always    been    mcJe    ai    Bound    Brook,    U.    S.    A.  | 

I      BOUND    BROOK   OIL-LESS   BEARING   COMPANY      | 

i     Bound   Brook,   New    Jersey  Detroit   Office:    1723   Ford  Bldg.     \ 

^lllllllt llllliiMllllllllllirTt lllllliniliotlllltlllllll tttlllllMllllllllllKIIIIUMIIIIIIIIIMIIMDIinnMllllinnil'IIIHtlllnllKtlfl 

iiiiiiiiniiiiiiiMuiininiiiiiniiiiiinuiliininiiiiiiniinnnilimiiliiiiiuiuiHlHlliliiiiiiiiiuiiiiuiillillillHlll 

The  Economy 
Railway  Meter 

Induces  Power  Saving. 

Our  powor-ssTlnf  bulletins 
will  vitally  Interrat  you  rlffbt 
now.     ABk  lor  them. 

i         Economy  Electric  Devices  Co.,  Chicago 

ailltllllii(iiilinuiuiiiiiuiiiinuininiiiinni)liniiilliuilliiiiiiininriiini:-!inuiiliiiiuniiiiuuiniiiniliiiiiiiiniiiuiiiiiiiiiiuiimiuii» 
unniiiniiiiMiiiintniiniiiiiniitiluuiilinuininiiiuniiiiiiiriiinniiiniiiiinniiinnMinniuiintiiiiifiuiiiiiiintiiiiiiniiinuiiiniiiiiiiu 

Use  them  in  your  terminals—      | 

PEREY  TURNSTILES        I 

or  PASSIMETERS  | 

Faster  than  the  ticket  seller  | 

Percy  Manufacturing  Co.,  Itic.     | 

30  Church  Street,  New  York  City  | 


?niiiininniiiiituuinriiiiiuiiinMimilllllllllllllllllliiiiiiiinnMinuniiiniinniiMininniiiiiiM(nii)iiirriiiiiiiiHiin)iniruniniiitiinis 
efrilltluillMliniillllluilMiliillullllniiilHlilllHlllllllliluillinilliilruiiiuiiiliiiiiiniiiiiuKiiuHniiiilitiiilimiiiiiiiHituinniiiHillitlif 

Ifim    TRADEMARK     Wi^     I 
RVING  SAFSTEP  I 
(PATENTED)  ^^mT         REOUSPATOfr.  M  § 

I    ABSOLUTELY    NON- SLIPPING   ALWAYS     I 
Writ,  lor         IRVING  IRON  WORKS  CO.    I 

I  Catalog  2A28  LONG   ISLAND   CITY.   N.   Y..   U.   S.   A.       | 

niinMliniiiiiuiiiiriiiiiiiiiiiiiritiitriiiiiriiiiiriMiiuiiiniiiiiiiiiittuiiiirriiiiiiMiiiuiiiiriiiniHiiiiiiiiiiriiHiMiiitiiiiiiiiiiiiiMiniiiiiuiHn 
uiniiiiiiiuiiiiiritiiiiiMiiiiuiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiuiriiiiiiiriiiirMiiiriiiiiiuiiiuiiiiiiMiitiiiiiiiiiiiiiiiiiitiiiiiMiMitiiiiDiiiiiiMiiuiK; 

Russell  Mfg.  Co.    | 

Makers  of  = 

Triggerlock    Reversible     | 
Controller    Fingers  f 

=  with  reversible  and  renewable  tips  § 

I  U.  S.  Factory:  814-18  Bath  Avenue.  Niagara  Falls,  N.  Y.  | 

I  Canadian   Factory:    557    King    Street,    West,   Toronto,   Canada        = 

juiiiliiMiiiiitiiiiiiMiiuiiiiiiiiMiiiruuniuiiiitiiiiiiitiiiriiiinMiiiiitiinitiiniiiiiiiiiiiiititilutttiiiuiiiitiiiiuiiiiiiiiiiiitiiiiMiiK-iiiinii; 

UIIIIIIIIUIIIlltlllllltlllllllMIIIIIIIIIIIMIinillllllMIUIIIIiniMinMIIIUIMHIIIIIIIIIimillltllllllMIIIIHIIIUMIIinilllirilHIMHimilHMIinilL 


Company 


Direct  | 

Automatic       | 

Registration      \ 

By  the 

Passenger         | 

Rooke  Automatic     | 
Register  Co, 
Providonce,  R.  I.  : 

r^iiiiiiiiiiiiiiiiiuiiiiiiiitiiiiiiinitiiiiuiiiiiititiiiuiiuuiiiuiittiiiirtriilliiiiiiuiiiiiiiintiiiiiiiiiiiiMMiiiiiiiiituiiiiriilllilllliMllllllllllii*       ^iiiiiiiiiiiiimiiiiimiiimiiiiHilimiiiiiitiiiiiuiiiiirtiiiiuitiiiiiitiniiiiiiuimilllimilliHiiiiiHiiiiitiiiiltiiliiiirliliitMiHlllllHiiilMliill 

rmm iiiiiiiiraiiiiiiiuiiiiiimilllllullllllilllllllillllllliillllllllllllllillllllllllllllllllllllllllllllllllullllllllllllllllllimilllllHIllllls       Jiun ri uiiiijiuujjiiiikiiuiiiijuiiiiuiiiijuij iiuiiiuiiii jiiihiij uiinuiiiimiiiiniiiniiiiimiiiin uiiimiuimij 


Keep  your  Eye  on  the 

SEARCHLIGHT  SECTION 

and  your  advertisements  in  it,  ( 


I 


612 
{iiiiiiiiiiiMiiiiiimiiiiiimiiiiiiiiiiiiimiiiiiiauiiiiiiiiiiiiiHiiiiiiiiiimiiiiiiiiiiiiiHninimiiiiiiiiiiiniHiiiiiiiiiiiiHiiiiiiiiiiiuiiiiiiini 


I 


DREW  MOTORMEN'S 
SAFETY    MIRRORS 

Eliminate    Accidents 
Send  for  catalog  u*    No.    18 

DREW  ELECTRIC  &  MFG.  CO. 

1016  E.  Micaigan  St.,  Indianapolis,  Ind. 


Ti iiiiiiiMiiiiiiiiiiiitiiiiiiiiiiiriiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiuiiiiiiMiiiiiiiiiMiiiitiHimiiiii(iiiiHMiiiiiiiiiri;i:iiii 
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Trolley  Bases 

for 

City   and    Interurban 
Service 

THE  strength  necessary  to  sus- 
tain continuous  wheel  pres- 
sures is  contained  in  the  tempered 
steel  springs  in  addition  to  the 
hardened  and  balanced  parts  of  the 
15-C  Nuttail  trolley  base. 

R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


WtittallHrtiMlCMW 


A  PROVEN    SUCCESS 


I    McGuire-Cummings    Mfg. 
I  I  Company 

I     I        General   Offices — 111    W«(t  Monro*  St.,   CHICAGO 

=       5 

§  3 

I         City  and  Interurban  Cars  and  Truck*, 
Snow  Sweepers  and  Plows, 

I    I     Express,  Combination  and  Work  Cars, 
I    I  Electric  Locomotives  I 

=       s  * 

=      =  •  ; 

~      ^iiiiiuiiiiiiMutiiiiinuMuiuiiiiMiHMiiimuiuiHuiuimuuiiHuniiiiiiiiniiiuiiMmiuiiuiiiuiiiMUumuu.uiiimitiunuuiitiimMf^ 

S      s  - 

I  I  The  *'TH)2Cap*lExibe"   Battery 

1         3 

I   I  for 

I     STORAGE  BATTERY 
STREET  CARS 

3  = 

f  THEELECTRICSTORACER^TERVCO 

i     i  PHILADELPHIA 


iiiiiiiiiitniiliiiiiiiiiiliiiiiilDliimriiliiliHnMiiitiiiiiiiiirMKitiiiiiiiKHltiiiriHHiiHlluie         iiiiiitititiiiMiitiiiiiiiiiiiiiitx 
IHIIIIIIlllllllUMIHrillllllHHIIIIUIIIIHIIHIIHtllllllllMllllllllllllllllllllllllllHlinllllinillllirillllHIIIIIIIIIinillltllllltllllltllllllMIIIIIHllllll 


iiiDiniiiiiiiiiiiiriiiiiii 


llllUIIIIIIIMIItlH 


llllllimillllttltllltllHIIIttlHIHKttlllHIIHIloi 


If  there  is  anything  you  want — 

or  something  you  don't  want  that  other  readers  of  this  paper  can  supply — or  use — advertise 
in  the 

Searchlight  Section 

is  the  time  to  offer  good  second-hand  equipment  or  machiner>-  for  sale.    The  demand  is  great 
for  good  plant  for  immediate  delivery'.     1  hat's  why  you  should  advertise  XC)\V. 
or  any  other  time,  use  the  Searclilight  Section  for  advertising 


NOW 
NOW 


Am  ' 
Rii  ; 

Bh-  ■  ,.,-■■■- 

Civil    '^■T\ln-    *  »Tif>lirtl|lll(H^ 

CnntmrU  To  Mr  I  <.| 


Coatntrta  Wftntrtl 
Edurmtioiuil  Countr* 
RmuloyntPiil  Afrnfiwi 

For  Itfii(  lU'nip 
Franrhiaw 
Intlostrial  HiUv 


Mt*rrllnti(^Mii>  Want* 


i'ui>Ti>  i  IT  >.iif 
Pn»ltk»nf>  Viintnt 


Pontiocui  WftOtMl 
Pnprrty  For  S*»f 
iUevimv*  Sklr* 
RrarMmtJitnrii  IK'ftntrd 
BftHMnni  V^  Bhird 
Work  Wanted  ^ 

F-lr.Ktr.  Kir  •      3i 


PROVIDENCE        H-B 


FENDERS 


LIFE  GUARDS 


The  ContolidaUd  Car  Fmrndtr  C«.,  Providenea,  R.  I. 

Mamm/aclurrri   a!  Thr    ProThlwira  ITnidir  mhI    II  li   \i\r  OuartI 
Wendall  Jk  MacDuffi*  Co..  SI   Broadwar,  Naw  York 

Uvurr*!    H*W^    A«t'nt« 


STUCKI 

SIDE 

BEARINGS 


^M 


PIN-AND-LINK        M.C.B.        CAR-AND-AIR 

COUPLERS 

for  All  Servicmt 

VAN  DORN  COUPLER  COMPANY 

2325   South    Paulina    Siraal.    Chicago,    UL 


»AIUWA' 


A{[f1'IUT\{f>OMPAN3{ 


5<W«  Vifita'<l4iwr«p* 

"HOJfKTOOMB"  AKD  'TIOrND  iKT"  V«I«TU.ATqM 

for  Moo. tor  ar  I  Arch  Root  Can.  and  all  rla«MaotMMa«a: 

alao    KLBOTBIC    THKKMOIin-KE    OOMTBOI. 

of  Car  TtapcratoTM. 

141-lSI  WBBT  W»  ST.  Wrim/t  I8«8   HROAnWAT 

—  —  -     ■  Kaw  ^  ork.  N.  T. 
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SECTION 


xiuxiiuuulUiilL 


ADVERTrSING    RATES 


POSITIONS  VACANT — Business  Opportuni- 
tiefi  and  other  undisplayed  ads.  8  cents 
a   word,  minimum  $2.00  an  insertion. 

POSITIONS  WANTED  —  Evening  work 
wanted,  tutoring-  and  other  undisplayed 
ads  of  individuals  looking  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents. 
payable  In  advance. 


ADD  5  WORDS  for  box  number  in  undisplayed 
ads  if  replies  are  to  any  of  our  offices.  There 
is  no  extra  charge  for  forwarding  replies. 

DISCOCNT  OF  10%  if  one  payment  is  made 
in  advance  for  4  consecutive  insertions  of 
undisplayed  ad. 


ADS  IN  DISPLAY  TTPE— Space  is  sold  by 

the  inch  t  :tfl  in.  (o  a  page) .  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 


1  to     3  in.,  $1.G0  ati  in. 

4  to     7  In.,  $4.30  an  in. 

5  to  14  In.,  $4.10  an  in. 


15  to  ii>  111..  53.90  an  in. 
30  to  49  in..  $3.70  an  in. 
50  to  99  in.,  $3.50  an  in. 


aiiimuMiinitiiHiiitriMiintiiniiMtMiittiiiiiitHiiiuiiiHuninunMiiHUiiiiinutniiiiiMiiitiiiiiiniiinrMiiitiMntiiMniiiuittiiiiMniiiMitMHiniiiiiiiMiiiimiiiM 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


I IIHIIIIIHMIilMllltllllllKMIIHHMMIIIIIII Ilti 


POSITIONS  VACANT 


ELECTRIC  railway  master  mechanic  for 
a  small  road  operating  from  eight  to 
twelve  cars,  near  New  York  City.  A 
steady  pian.  able  to  do  all  around  work 
and  organize  a  small  force.  Give  full 
information,  references,  and  state  wages 
expected.     P-611,  Elec.  Ry.  Journal. 


ELECTRICAL,  draftsmen  wanted  :  several, 
by  large  construction  firm  building  power 
stations  in  Central  West.  Wiii  pay  jl.SOO 
to  $2,400  for  men  with  experience  in  elec- 
trical design  in  connection  with  power 
stations,  according  to  ability.  Address, 
giving  age,  education,  experience  and 
salary  expected.  P-610,  Elec.  Ry.  Jour- 
nal. Old  Colony  Bldg..  Chicago. 


ELECTRICALi  repairman  wanted  One  fa- 
miliar with  overhauling  and  repairing  K 
type  controllers,  circuit  breakers,  rheos- 
tats, brush  holdes,  etc.  State  experi- 
ence fully  and  salary  exepected.  Apply 
to  Master  Mechanic,  Saginaw  Bay  City 
Railway  Company,  Saginaw, 


ELECTRICAL     draftsman 
detailing  and  layouts  In 
electrical     installations    in    station*    and" 
substations.     Reply  giving  age,  education, 
experience  and  salary  deaired.  t*  Mr-  H.  Jk^. 
Seymour,     Commonwealth     Edison    Com. 
pany,  Chicago,  III. 

ELECTRICAL  engineer  wanted,  wttb  .■«■■■ 
experience  in  street  railway  work,  In  cftj" 
in  Middle  West.  State  experience,  refer- 
ences, and  salary  desired  when  replytag. 
P-605,  Elec  Ry.  Journal,  Old  Colony 
Bldg,,  Chicago, 

:•<„, „> ,1 


POSITIONS  VACANT 


njNIOR  electrical  encinaers,  IISOI  — IISOO, 
per  annum  for  assignment  to  lnsi>ectlon 
of  subway,  elevated  and  street  railway 
power  houses,  equipment  and  rolling 
stock.  Open  to  those  with  three  yeara" 
aooeptable  experience  in  electric  rail- 
roading and  the  manufacture  and  Instal- 
lation of  electrical  or  mechanical  appara- 
tus and  to  graduates  In  electrical  engi- 
neering. A  number  of  provisional  ap- 
pointments being  made  pending  examina- 
tion. Open  to  citizens  only.  Age  limit 
21  to  SO  years.  Apply  to  Office  of  Transit 
Construction  Comntlssloner.  Room  1195, 
*%  Lafayetta  Street.  New  York  City. 


POSITIONS   WANTED 


AUDITOR,  experienced  electric  lighting 
and  railway  auditor  seeks  change.  High 
grade  executive.  17  years'  utility,  manu- 
facturing and  public  accounting.  Admin- 
istration school  graduate.  Mechanically 
and  electrically  trained.  Salary  $4,000 
to  start.  East  preferred,  but  not  essen- 
tial. PW-604.  Elea  Ry,  Journal,  Real 
Estate  Trust  Bldg.,  Philadelphia. 


WANTED 

Experienced  Men  for 

Electric  Shop  and 

Car  House  Work 

2 — Painters 

3 — Carpenters 

2 — Wiremen 

1— Electric  Welder 

1 — Armature  Winder 

2 — Air  Brake  Men 

1 — Truckman 

1 — General  Repairman 

Steady  permanent  pomitionM  for  good  men 

Charleston     Coniolidated     Railway 
&   Lighting   Co. 

Charleston,  South  Carolina 


GBINERAt.  manager,  now  employed,  desires 
to  make  change.  Twenty  years'  experi- 
ence in  construction  and  operation.  Good 
education.  Highest  references.  PW-607, 
Elec.  Ry.  Journal,  935  Real  Estate  Trust 

i     Bldg.,  Philadelphia. 


HIGH  grade  master  mecltanic,  thirty-five 
years  of  age,  liaving  fifteen  years'  ex- 
perience on  all  types  of  city  and  inter- 
urban  e(iuii>nient,  desires  to  make  eiian^e 
al>out  June  first.  Wiii  furnish  highest 
class  references,  and  reasons  for  leav- 
ing present  position.  Good  executive 
with  proven  ability  to  organize  and  build 
up  an  efficient  maintenance  force.  Ad- 
dress  PW-ei.S,    Elec    Ry.    Journal. 


MAN,  14  years'  experience  with  larg:e 
street,  railway,  light,  power  and  gas 
properties  as  accountant,  sissistant  to 
general  manager,  secretary,  treasurer 
and  auditor  solicits  change.  Age  40 ; 
large  of  statue,  physically  sound  with 
good  personality.  A-1  references.  Ad- 
dress PW-601,  Elec.   Ry.  Jotimal. 


MASTER  mechanic,  experienced  on  city, 
interurban  and  M,  C.  B.  equipments, 
modern  shop  methods  and  inspection 
barn  systems,  one  that  can  form  an  effic- 
ient organization  and  get  results,  mar- 
ried, age  38,  has  good  reasons  for  want- 
ing to  make  change,  correspondence  con- 
fidential. PW-603,  Elec.  Ry,  Journal,  Old 
Colony  Bldg.,  Chicago. 


MA.STBR  mechanic  desires  to  make  change, 
16  years'  experience  in  all  lines  of  main- 
tenance and  construction,  large  and  small 
shop  methods.  Can  produce  results. 
PW-612,  Elec.  Ry,  Journal,  93B  Real  Es- 
tate Trust   Bldg.,    Philadelphia. 


■  ItllMIMIIIHHiA 


POSITIONS  WANTED 


MASTER  mechanic  wishes  to  make  a 
change :  have  had  16  years'  experience 
on  maintenance  and  construction  in  all 
its  branches.  At  present  employed  as 
master  mechanic  by  a  road  operating 
from  60  to  70  cars.  Can  furnish  Al  ref- 
erence from  last  and  present  employers, 
PW-614,  Elec.  Ry.  Journal,  935  Real  Es- 
tate Trust  Bldg.,  Phila. 


MASTER  raechankj  having  ;liad  twenty 
years'  experience  in  carbons,  substations, 
steam  and  gas  engines,  power  house,  also 
construction  work,  wants  position.  Can 
give  Al  reference  from  company  at  pres- 
ent employed  with.  Southern  Co.  pre- 
ferred.     PW-613,    Elec,    Ry,   Journal. 


EVENING  WORK  WANTED 


OPERATING  statistics,  new  business  possi- 
bilities and  rate  data  prepared  and  ana- 
lyzed^ Accounts  prepared  and  audited. 
EWW-602,  Elec.  Ry.  Journal.  935  Real 
Estate  Trust  Bldg,,  Philadelphia,  Penn. 


AGENTS  AND  SALESMEN 

Manafaotnrers  Attention  # 

Sales  representative  and  engineer,  38 
years  of  age,  past  10  years  with  leading 
railway  supply  organization,  will  estab- 
lish connection  as  manufacturer's  agent 
or  representative,  steam  and  electric 
railway  supplies  on  commission  basis 
with  salary  guarantee  ;  J7,500  minimum. 
Member  of  Western  Railway  Club,  West- 
ern Society  of  Engineers,  American  In- 
stitute of  Electrical  Engineers,  Illinois 
Athletic  Club.  Twenty  years  extensive 
acquaintance,  Chicago  and  Middle  West, 
guarantees  capable  and  efficient  represen- 
tation. Previous  executive  experience 
Western  district  manager.  AS-608,  Elec. 
Ry.  Journal,  Old   Colony  Bldg.,   Chicago. 


FOR  SALE 


Rotnrj-   Converterfl 

2  150  KW.  Gen.  EHec,  type  TC4A,  rotary 
converters.  S-phase,  26  cycle,  ST3  v.  a.  c 
to  600  T.  250  amp,  d.  c ;  each  with  3-60 
KW.  type  H  25  cycle  6600-876  v.  oll- 
cooled  Indoor  type  transformers ;  also 
both  a.  c.  and  d.  a  control  panels  with 
instruments,  speed  750 ;  all  In  fine  con- 
dition. Immediate  shipment.  Gregory 
Electric  Co..  16th  &  Lincoln  St.,  Chicago. 

■  MMIItlllllllMMIMIIIMMMIMIMIMIIIMMIItMtllllMIIII •(■■■■IMIIM 


WANTED 


Used  Wheel  Press 

200-ton  capacity 
WARREN  ST.  RY.  CO. 

WARREN,  PA. 
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A  GREAT  OPPORTUNITY  FOR  A 
PRACTICAL  STREET  RAILWAY  MAN 

FOR  SALE 

The  equity  in  the  rights,  property  and  franchises  of 

THE  GROTON  AND  STONINGTON  STREET 
RAILWAY  COMPANY 

represented  by  all  of  the  shares  of  the  capital  stock  of  that  company 
free  from  all  claims  except  a  bonded  debt  of  $475,000  at  5  per  cent. 

This  property  consists  of  23  miles  of  track  in  the  towns  of  Groton 
and  Stonington  in  the  State  of  Connecticut,  with  all  necessar>'  prop- 
erty and  equipment — it  serves  many  populous  and  thriving  comuni- 
ties  and  does  a  gross  business  of,  approximately,  $8,000  per  mile. 
Full  particulars  upon  application, 

By  order  of  the  court,  I  am  authorized  to  receive  bids  for  the 
above  street  railway  property.       ., ,. 

ROBERT  W.  PERKINS,  Receiver 

362  Main  Street,  Norwich,  Connecticut 


rOE  SALM 

FIVE 

Open  Trailers 

M 

FOUR 

otor  Cars 

for  fall  purtieulara  writt              i 

C.  J.  SWIFT 

BKkwood.  nUDOto 

roa  SAU 

4 — Center  Entrance,  AU- 
Steel  Cars,  Plain  Arch 
Roof,  35  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2— G.E.  247-A  Box  Frame  Motor*. 
2— K-IO-P  Controllcrt. 

C—nplmlm.     SpltndU  C—tJItimn. 
Fall   dwtmita   apon    r*qu9at. 

lUtCTlUC  EQUIPMENT  COMPANY 
PMlKWIPhU.  Pb. 


FOR  EVERY 
BUSINESS  WANT— 

''Think 

Searchlight 

First  " 

OlM 


POBBAUI 

BOILERS 

1— &00  HP.   B.   *  W.  liolJcn.  in  tut 
dIUao:  waur  tube. 

DALLAS  ICC  FACTOIIY, 
Cor.  SwtM  nd  HalL  D^aa.  Tn. 


WORRYLESS  ELECTRICAL  REPAIRS 


On  all  kind!  and  m%t*  A.C.  or  D.C.  muton  ami  ctMin-aton.  •lartcra.  waldar*.  coDtrollara. 
or   anjrthloc   clocinral.   Quick    uhlpmmt :    from    Hook    maUrtal.    oJ   colU   commuUtora 
■fiattl     tlarlrn    rtr.     Rmtrmhrr  our  tnllUla  atanil  tor  nar  |>md«<4. 

CAREFUL  A  CCURATE 

LEVELAND        /\rMATURE 


WORRYLESS 
ORKS,    Inc. 


EST.  IMS 


4TSa-4-«  ST.  CLAW  AVE..  CLEVELAND 


INC.  IBU 


SOME 

ONE 

WANTS    TO    BUY 

1 

the  equipment  or  machinery  that  you  are  not  using. 
This  may  be  occupying  valuable  spact,  collecting 
dust,  nut  and  hard  knocks  in  your  shops  and  yards. 

SELL 

IT  BEFORE  DEPRECIATION  SCRAPS  IT 

THE   SEARCHLIGHT  SECTION 

IS   HELPING  OTHERS— LBT  IT  HELP  YOU  ALSO. 

March  27,  1920 
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Machinery  in  Stock  for 
Immediate  Shipment 

I                        ROTARY  CONVERTERS  |  | 

i        2 — 300  kw.,  Westg.,  3-phas«,  60-cvcle,  370-v.,  A.C,  575-v..  |  | 

I              D.C.,  600  r.p.m.  I  i 

I       2—200   kw.,   G.E.,  3-phase,   25-cycle,   85-v.,   A.C,    125-v.,  =  | 

I             D.C.,  8  pole,  375  r.p.ra.  i  I 

I        1—150  kw.,  Westg.,  2-  or  3-phase,  60-cycle,  185-v.,  A.C,  |  | 

I             250-v.,  D.C,  720  r.p.ra.  I  | 

I                FREQUENCY  CHANGER  SET  |  § 

I        1^-600  kva.,  Allis-Chalmers  Frequenc}-  Changer  Set,  300  |  | 

I              r.p.m.,    3-phase,    60-cycle,    2300-v.    one    end,    3-phase,  I  | 

i             6600-v.,  25-cycle  on  other  end.  |  | 

I                           ARCHER  &  BALDWIN,  INC.  I  | 

i                                 114-118   Liberty  Street.   New   York   City  £  = 

I                                       Telephone  iSS7-iSS8  Sector  |  | 

\,iimiiliiimiiiiiHiitiiillllliiitiMililit)iiiii(liriiiilillllll1iiiiiiiiiii'iliiiiHiiiiliillilllllliiliiiiiitiiiiuiiiiiiiiirMiiiii)iiiiltiillMiln)tiiiiiiH  = 
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I                       Advertisements  for  the  I  | 

I   Searchlight    Section  | 


Can  be  received  at  the 
New    York    Office    of 
Electric  Railway  Jour- 
nal  until   10  a.m. 


RAILS  'N  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Tons  New  12-lb.  to  100-lb.,  and  fastenings. 
40,000  Tons  New  Open-hearth,  first  quality,  80  lb. 
5,000  Tons  Relayers,  25  to  100  lb.,  and  fastenings. 
Car   and  less  carload  inquiries  and  orders  solicit-d. 
Rails  cut  to  lengths  for  all  purposes. 

TRACK  ACCESSORIES 

BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 
ABLE   TRACK,    DUMP    CARS, 
PLATFORM  CARS,  ETC. 


Thur sd  ay    |  I  L.  B.  FOSTER  COMPANY 
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For  Issue  out  Saturday 

0141 
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Park  BuUding 
Pittsburgh,  Pa. 


Tribune  BuUdlns,  154  Nus 
New  York,  N.  Y. 


■  St. 
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l« l«,M,l,ttti: 


Caution— RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

New  12-Ib.  Rails,  splice«,  bolts  and  nuts. 

New  30-lb.  Rails,  angle  bars,  bolts  and  nuts. 

70-lb.  ASCE  Relayers. 

New  80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

New  90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

HYMAN-MICHAELS  COMPANY 

531   Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:     First   National   Bank    Bldg.,    Pittsburgh,    Pa.;    Railway 

Exchange  Bldg,,  St.  Louis,  Mo. ;  East  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and   St.  Louis,  Mo. 


RAILS 


2000 

1800 

700 

430 

.  200 

240 

86 

600 

100 

20 

100 

330 

150 

120 

17 


New 
tons   IOO'b 
tons     90*0 


tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 


85'B 
80'b 
76'8 
70'6 
66-8 
eO's 
40's 
30'8 
24's 
20-s 
16'b 
12'b 

8'8 


Belar 


350 

4do 

tons 

lOO's 

t6ns 

85's 

300 

tons 

75'8 

1200 

tons 

70'8 

800 

tons 

65'8 

1500 

tons 

eo's 

4000 

tons 

56'b 

1100 

tons 

60's 

200 

tons 

45'8 

2000 

tons 

40'b 

650 

tons 

35-8 

430 

tons 

330 

tons 

2B'8 

340 

tons 

20-8 

i     10    tons,  7  inch,  70  lb.,  Shanghai.  | 

I     no  tons,  9  inch,  90  lb.,  Grooved  Girder.  | 

I    Good  Stock  Prompt  Shipment    | 


^LNICKER 


IN 


ST.  LOUIS 


Get  our  new  100  paffe  bargain  bulletin 
No.  280  for  exceptional  offering  in  Cars, 
Locomotives,  new  and  used  Switch  Ma- 
terial. Angle  Bars,  Tie  Plates,  Rail 
Braces,  Pipe,  Piling:,  Tanks.  EngineSt 
Generators,    Boilers,   Machine   Tools,   etc 


•■tHIMIIIIIIKMi 
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CARS  FOR  SALE 

2 — McKean    Gua-Blactric    Can. 
1.Z — uiOtirentlal  20-7d.  Can. 
b — aanoline  Passenrer  Can. 
60 — Freleht  Can. 
12 — Blectrlc   Sets. 

G*t  •ur  lAat  mnd  Priet. 
F.  DONAHOO  CO.,   Birmingham,  Ala. 


■llllltttllllKlllllllMltlll 
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Opportunity"  Advertising: 

Think  "SEARCHLIGHT"  First! 
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Flpctric    llallway    Journnl 


WHAT  IS 
OFFERED 
FOR  SALE  — 

INSPECTION 
INVITED 


HOW  TO 
MAKE 
YOUR  BIDS 


WHERE  TO 
SEND  BIDS 


BIDS  CLOSE 


Machinery  &  Engineering  Materials 

List  No.  7 

Here  are  the  Conditions  of  Sale 

The  Surplus  Property  DivUion,  Office  of  the  Quartermaiter  General  of  the  Army,  offers  fo 
•ale  the  Materiaft,  detaili  of  which  are  given  on  the  following  pagei.    Informal  Bids  will  be 
^      acceptedat  any  of  the  offices  named  below  until  3.00  P.M.  Eastern  Time,  .APRIL   13th.  1920. 

Goods  are  sold  "as  is"  f.o.b.  point  of  storage.  Inspection  is  invited  and  may  be  made  at  points 
of  storage  indicated  for  each  item.    Permits  to  inspect  must  be  obtained  from  the  offices  set 
*       forth  in  the  specification  under  each  Item. 

Each  Item  offered  is  identified  by  the  Item  Number  given.  Bids  must  specify  the  Item  Number 
of  each  Item  upon  which  bids  are  made.  BIDS  MUST  BE  BASED  UPON  THE  BIDDING 
UNIT  SHOWN  FOR  EACH  ITEM.  NO  SPECIAL  FORM  OF  BID  IS  NECESSARY. 
Bids  may  be  made  by  letter  or  telegram.  No  deposit  will  be  required  when  aggregate  of  bid  or 
bids  of  any  one  bidder  is  81,000  or  less.  When  bid  or  aggregate  bids  are  for  more  than  SI,000, 
a  10  per  cent  deposit  thereof  must  be  submitted  with  the  proposal.  Such  bidders  as  may  desire 
>  to  do  a  continuous  business  with  the  Surplus  Property  Division,  may  deposit  a  term  guarantee 
in  the  sum  of  not  less  than  225,000  with  the  Surplus  Property  Division  at  Washington,  D.  C,  or 
with  the  Zone  Offices;  each  term  guarantee  is  to  be  so  worded  as  to  bind  the  bidder  to  full 
compliance  with  the  conditions  of  any  sale  with  regard  to  which  he  may  submit  proposals 
during  the  lifetime  of  the  guarantee.  A  term  guarantee  will  not  relieve  the  bidder  from  the 
forwarding  of  his  certified  check  for  10  per  cent  of  the  amount  of  any  purchase  within  10  days 
from  the  notification  of  award. 

Address  your  bids  to  "Zone  Supply  Officer"  at  the  nearest  of  the  following  offices:  Army 
Supply  Base,  Boston,  Mass.;  461  8th  Ave.,  New  York  City;  21st  St.  and  Oregon  Ave.,  Phila- 
delpnia,  Pa.;  Coca-Cola  Building,  Baltimore,  Md.;  Transportation  Bldg.,  Atlanta,  Ga.-  Army 
Blag.,  15th  and  Dodge  Sts.,  Omaha,  Neb.;  Ft.  Mason,  San  Francisco,  Cal.;  I7th  and  F  Streets, 

^      N.  W.  Washington,  D.  C;  Newport  News,  Va.;  Jeffersonville,  Ind.;  1819  Weat    39th  St,, 

Chicago,  III.;  2nd  and  Arsenal  Sts.,  St.  Louis,  Mo.,  .\rmy  Supniv  Base,  Poland  and  Dauphin 
Sti.,  New  Orleans,  La.}  San  Antonio,  Texas;  New  Cumberland,  Pa.:  Columbus,  Ohio;  or  at 
the  Surplus  Property  Division,  Munitions  Bldg.,  Washington,  D.  C.  further  information  may 
be  obtained  from   any  of  the  above  offices. 

^       Bids  will  be  received  at  the  nearest  of  the  Zone  Supply  Offices  UP  TO  J.OO  P.M.  EASTERN 

—^      TIME,  APRIL  13th,  1920. 

The  Government  reserves  the  right  to  reject  any  or  all  bids  or  any  part  thereof. 

SURPLUS  PROPERTY  DIVISION 

Office  of  the  Quartermaster  General 

Director  of  Purchase  and  Storage 

MUNITIONS  BUILDING 

Washington,  D.  C. 
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War  Department 

QUARTERMASTER  CORPS 

Machinery  &  Engineering  Materials — List  No.  7 


Item 
No. 


M-7-058 

M-7-059 

\I-7-06n 

M-7-061 

M-7-062 

M-7-063 

M-7-064 

M-7-065 

\I-7-066 

M-7-067 

M-7-068 

M-7-069 

M-7-070 

M-7-071 

M-7-072 

M-7-073 

M-7-074 

M-7-07S 

M-7-076 

M-7-077 

\I-7-078 

M-7-079 

M-7-080 

M-7-081 

M-7-082 

VI-7-083 

.\l-7-084 

M-7-085 


M-7-046 
M-7-047 
.\I-7-048 
M-7-049 
M-7-050 
M-7-051 
\I-7-052 
M-7-053 
M-7-054 

.\I-7-055 
M-7-056 


COMMODITY 


MOTORS 
Motor,  Electric  1-H.P.,  D.C. 
Motors,  Electric  2-H.P.,  D.C. 
Motors,  Electric  5-H.P.,  .\.C. 
Lot  Spare  Parts  for  Above  Motors 
Motor,  Electric  1-H.P.,  A.C. 
Motor,  Electric  1 5-H.P.,  A.C. 
Motor,  Electric  40-H.P.,  D.C. 
Motor,  Electric  15-H.P.,  D.C. 
Motors,  Electric  1.1-H.P.,  D.C. 
Motors,  Electric  10-H.P.,  D.C. 
Lot  Electric  Motor  Parts  15-H.P.,  D.C. 
Electric  Motor  Starting  Box  3-H.P.,  D.C. 
Motor,  Electric  10-H.P.,  D.C. 
Motor,  Electric  45-H.P.,  D.C. 
Motors,  Electric  5-H.P..  D.C. 
Motor,  Electric  5-H.P.,  DC. 
Motor,  Electric  10-H.P.,  D.C. 
Motor,  Electric  40-H.P.,  D.C. 
Generator,  Engine  Type  220-Kw.,  D.C. 
Generators,  D.C.  15-Kw.,  D.C. 
Motors.  Electric  15-H.P.,  D.C. 
Motor,  Electric  2-H.P.,  D.C. 
Motor,  Electric  50-H.P.,  DC. 
Motors,  Electric  10-H.P.,  D.C. 
Motors.  Electric  35-H.P.,  A.C. 

Lot  Spare  Parts  for  .\bovc  Generators  15-Kw.,  D.C. 
Motors,  Electric  3-H.P.,  D.C. 
Motors,  Electric  75-H.P.,  D.C. 

STEAM  GENERATOR  SETS 

50-Kw.  Steam  Generator  Sets  96-H.P.,  D.C. 

50-Kw.  Steam  Generator  Sets,  96-H.P..  D.C. 

Steam  Generator  Sets,  heavy  duty 

Lot  Spare  Parts  for  above 

Steam  Generator  Set,  heavy  duty,  115-H.P. 

Lot  Sparc  Parts  for  above  engine 

Steam  Generator  Set,  Automatic  Engine,  96-H.P. 

Engine  Spares  for  above 

Steam    Generator    Sets,    85-H.P.    Skinner    Steam 

Engine 
.\utomatic  Steam  Engines,  35-H.P. 
.Automatic  Steam  Engines,  96-H.P. 


Quantity 


Minimunl 

Selling 

Unit 


one 

one 
one 


one 
one 


Location 


one 
one 


one 
one 


one 
one 


one 
one 
one 


one 
one 


Pullman,  111. 
Chicago,  111. 
Kearny,  N.  J. 
Washington,  D.  C. 
Camp  Shelby,  Miss. 
Washington,  D.  C. 
Columbus,  Ohio 
Pullman,  111. 
Rockford,  111. 
Kearny,  N.  J. 
Pullman,  111. 
Philadelphia,  Pa. 
Pullman,  111. 
Pullman,  111. 
Pullman,  111. 
Pullman,  111. 
Pullman,  111, 
Pullman,  111. 
Apply  to 

Washington,  D.  C. 
Rockford,  111. 
Rockford,  111. 
Rockford,  111. 
Pullman,  111. 
Columbus,  Ohio 
Washington,  D.C. 
Pullman,  111. 
Pullman,  111. 


Kearny,  N.  J. 
Kearny,  N.  J. 
Schenectady,  N.  Y. 
Schenectady,  N.  Y. 
Schenectady,  N.  Y. 
Schenectady,  N.  Y. 
Schenectady,  N.  Y. 
Schenectady,  N.  Y. 

New  Cumberland,  Pa. 
New  Cumberland,  Pa. 
New  Cumberland,  Pa. 


For  In- 
spection 
Apply 


12 
12 

2 
18 

6 

18. 
17 
12 
12 

2 
12 

4 
12 
12 
12 
12 
12 
12 
18 
18 
12 
12 
12 
12 
17 
18 
12 
12 


2 
2 
3 
3 
3 
3 
3 
3 

16 
16 

16 


Other  Equipment 

The  following  equipment  is  also  included  in  .Machinery  and 
Engineering  Materials  List  No.  7: 

Wood-Working  Machinery,  Machine  Tools,  Gas  Engines, 
Hoists  and  Engines,  Hammers,  Pumps,  Compressors, 
Boilers,  Electrical  .Accessories,  Shears,  Tanks,  Construct- 
ors' Equipment,  Laundry  Machinery. 

Detailed  information  will  be  given  upon  request  to 
any  of  the  Zone  Supply  Offices  listed  on  the  opposite 
page. 


The  Quartermaster  Corps 

is  also  advertising  for  sale  in  the  Trade  Publications 
covering  the  respective  classes  of  materials, 

Wire,  Iron  and  Steel,  Foodstuffs,  Chemicals,  Laundry 
Machinery,  Road  Builders,  General  Machinery, 
Clothing  and  Equipage,  Hardware,  Harness,  Textiles, 
Raw;  Materials. 

Bulletins  giving  full  and  complete  information  about  any 
of  these  sales  may  be  obtained  by  writing  to  any  one  of  the 
Zone  Supply  Offices  on  the  opposite  page. 


For  information  about  Sales  see  opposite  page 
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WAR  DEPARTMENT 
Offers  For  Sale  These 

25  KW.  Gasoline  Electric 

Have  your  own  electric  light  plant 


THR  War  Department.  Quartermafler  Corp>,  i«  olfering 
fur  ix\e  dircrl  oinnectcd  25  kw.  (>a»nline — D.(".  Electric 
(JrncratorSctn.  'I"hcy  arr  ihr  niaiulard  Fortifiratinn  type 
as  maniifactiired  hv  ihr  General  HIeclric  ('nmpany  for  ihr 
(invernment  and  arc  made  <o  (tovernmcni  drsifcii  and  *peci- 
(ications,  repreientinK  (he  beat  engineerinK  practice  obtain- 
able. The  net  i»  Ciimpact,  portable,  rompieie  and  eaiily 
operated.  It  i*  no  well  balanced  thai  it  may  be  operated 
from  a  truck,  flat  car  or  ordinarj-  floor,  from  the  deck  of  a 
boat  or  a  dock.  The  outfit  wat  deaigned  to  meet  the  Array 
need  of  making  quick  changet  in   location. 

Portability  it  therefore  one  of  iia  principal  feature*. 

It  is  provided  with  foundation  bolti  and  may  be  attached 
III  a.  foundation  for  permanent  or  nemi-permanenl  ti«e.  It 
ha<  a  capacity  with  overload  of  7$0— 40  watt  lamp«. 

Here  are  juM  a  few  of  the  many  fieldt  in  which  lhi«  act  ia 
particularl)    adaptable. 

Motion  picture  production ;  and  in  motion  picture  iheatrei. 
Railroading — for  conttruction,  emergency  and  wrecking  pur- 
pose*, ffir   lightipi;  >ard«  and  »iaii<Mi« 


.Mines,  construction  carnps,   villages  and  towns. 

Steam  and  power  boata,  docks,  fishing  stations  an\l  canneries. 

Amusement  parks,  skating  rinks,  tummcr  and  winter  resorts. 

Electric  power  and  lighting  companies — for  eroergenc)-  work 
and  for  preventing  overloads. 

Manufacturing  plants,  oil  companie^  etc 

Convention  halls,  chautauquas.  ice  harvesting,  country  fairs, 

circuses  and  carnivals,  fur  light  and  power  wagons. 

Motion  Picture  Producers  will  find  these  sets  eminently 
adapted  to  the  requirements  of  picture  production.  They  can 
be  readily  transported  by  (ruck  to  "locations"  otherwise  difli- 
cult  or  inaccessible. 

Electric  Companies  will  find  such  a  plant  cnnvenieni  ami 
remunerative.  It  can  be  used  quickly  in  case  of  emergency; 
for  lighting  purposes  where  motor  load  is  not  a  conflirting 
fatnoi  ;  for  uno>ual  ovrrlnadN  or  helping  on  peak  loads  Ther' 
should  be  many  occasions  also  where  such  apparatus  could 
be  rented  to  advantage.  Mounted  on  a  wagon,  it  make*  the 
ideal  Circus  I.ighi  and  Power  Plant 


F.O.B.  Sch-neaady 
N«w  York 


PRICE-2  WIRE-115V.  UNIT  COMPLETE    $3500.00 

Opportunities  like  this  do  not  last  long 
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QUARTERMASTER  CORPS 
General  Electric  Type  GM-12 

Generator  Sets 

Get  one  of  these  "sets  of  a  hundred  uses" 


For  Either  Temporary  or  Semi-Permanent  Work  such  as 
rohVrtrlioiis,  rhautauquas,  carnivals,  etc.  The  apparatus  can 
be  h>aded  upon  a  truck  quicklv  and  transferred  to  a  new 
location  .it  a  minimum  of  time  and  expense. 

Railways — This  set  ran  be  installed  upon  a  flat  rar  and  used 
with  either  arcs,  incandescent  or  searchlighis  for  flood  light- 
ing  at  nighi  for  clearing  wrecks,  etc.  Such  illumination 
eliminates  the  danger  from  fires  which  is  ever  present  with 
gasoline  or  acetylene  (lares.  It  is  particularly  adapted  fdr 
use  in  tunnel  construction,  relining  or  in  cases  of  wrecks  in 
tiinntls. 

In  Mininii  Work — it  will  hp  found  to  bi-  especially  useful 
where  liquid  fuel  is  relied  upon.  Its  portability  eliminates 
the  loKS  that  would  be  involved  with  a  permanent  plant  when 
works  aie   abandoned  or   system  changed. 

In  Saw  Mills  and  Manufactiirinii  Plants — it  reduces  the  fire 
risk  and  obviates  the  necessity  of  keeping  boiler  fires  at  times 
of  plant  idleness. 

hot  Summer  and  Winter  Resort  Use — where  the  season  is 
short,  overhead  costs  can  be  reduced  as  the  plant  may  be 
transported   and   used   for  other  purposes  during  off  seasons, 


and  does  not  require  expensive  attention.    Once  in  operation 
it  may  be  kept 'in  operation  with  a  minimum  of  care. 
Oil  Companies — find  it  particularly  adapted  for  their  uses  in 
the    fields    and    for    pumping    station    work    since    it   obviates 
fire  risk.  ' 

.  A  Booklet — containing  complete  detailed  descriptions  of  the 
Generator  Sets  and   Parts  may  be  obtained  upim  application 
to  any  of  the  Zone  SuppLy  Oflices  here  listed. 
Send  for  Your  Copy  at  Once. 

Army  SuppK  Base,  Uoston,  Mass.:  461  8th  Ave.,  New  York 
City;  21si  Si.  and  Oregon  Ave.,  Philadelphia,  Pa.:  Coca  Cola 
Bldg,  Baltimore,  Md.;  Transportation  BIdg.,  Atlanta,  CJa.; 
Army  Bldg,  ISth  and  Dodge  Sts.,  Omaha,  Neb.;  Fort  Mason, 
San  Francisco,  Cal.;  17th  and  F  Sts.,  N.  W.,  Washington, 
D.  C. :  Newport  News,  Va.;  Jeffersonville,  Ind.,  1819  West 
39th  St  ,  Chicago,  III.,  2nd  and  Arsenal  Sts.:  St.  Louis,  Mo., 
Poland  and  Dauphin  Sts. ;  New  Orleans,  La. ;  San  Antonio, 
Texas;  New  Cumberland,  Pa.;  Columbus,  Ohio,  or  at  the 
Surplus  Property  Division,  Munitions  Building,  Washing- 
ton, D.  C. 

Switchboards  for  these  sets  are  also  offered  for  sale — Price 
$190.00  each. 


PRICE— 3  WIRE-115-230-V.  UNIT  COMPLETE— $3595.00  ""N.^'VlTr"' 

Get  YOUR  ORDER  in  TODAY 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


Paint*  Mid  Vamlfbc*  for  Wovdwork  | 

National  Ry.  Appliance  Co. 

rii\lD(    IMIrh 

Bamll   Co  .   The 

PaTtac  Material 

American  Brake  Shoe  t.  Tdry.  Co. 
Barrrit  Co  .  The 

PMnpa,    Troller    Wire 

Electric   Serrlce    SuppUei   Co. 
Ohio  Bran  Co. 

AdTtrtlebif.  Street  Car 
OoUlar.   Inc..    Barron   G. 

Air  Aftereoolere 

larereoll'Band  Co. 


Air 

locenoU-IUiid  Co. 


Weatoa  Bae'l  Inatmment  Co. 

Aaehara,  0«7 

Chance  Co..  The. 
Electric  Serrlce  SuppHe*  Co. 
Johne-Manvllle  Co.,   H.  W. 
Ohio  Braee  Co. 
WeaUothonee  Elec   A  M.  Co. 


Onen 


are  Tanks,  Cast  Iron 

Enrineerinr  Company 


ABloBiebUe*  and  Bitece 

Brill  Co..  The  J.  G. 

Axle  iUealskteaere 

Cnlnmbla  M.  W.  t  X.  I.  Co. 

Ailre.  Car  Wheel 

Bemla  Car  Truck  Co. 
Brill   Co..   The  J    O. 
Cartx-Kit'    Sli'fl    Co. 
Cambria  Steel  Co. 
Mldrale  Steel  A  Ordnance  Co. 
St.  Louli  Car  Co. 
Standard  Steel  Worki  Co. 
Weetlnihonee  Elec.  A  M.  Co. 

Babbitt  Metal 

More-Jone*  Braaa  A  Metal  Co. 

BabblttlRc   Derleea 

Columbia  M.  W.  A  M.  I.  Co. 

Mm*  aad  Battoaa 

Baetric  Serrlce  Soppllee  Co. 
Intematlooal  Redetar  Co..  The 

BalUrie*.   Marace 

Electric  Storace  Batterr  Co. 

"tsHaii  aitd  Bearing  MeUla 
MBUa  Car  Truck  Cn. 
Oshimbta  M.  W.  A  U.  I.  Co. 
Boreha  Co. 
Oencral    Blactric    Co. 
Mof^tonm  Braaa  A  Metal  Co. 
•t.  Lotils  Car  Co. 
Waatlfwhonae  Blec.  A  M.  Co. 

BearintiL  Center  and  Eoller  Hide 
»tii'-kl  Co..   A. 

Bella  and  (]enn 

Bnll  Co     The  J    O. 
Columbia  M.  W.  A  M.  I   Co. 
Electric  Service  aappne*  Co 
St.  Loole  Oar  Co. 


Nile*  Bement-Pood 
Wharton  Jr.  A  On. 
Zelnlrker   Walter 


ATftbpi 


itr  Co. 


BallOT  qeaalM  Cem>e»ade 
Jobna  Manrille  Co..   R.   W. 

Belter  rerertnn 

Johna  ManTllle  Co  .    ■.   W. 


Babeock  A  Wlleox  Oo. 

lUar  T«bea 
National  Tabe  Co. 


American  Steel  A  Wire  Oo. 

Beedlni   Appafa*** 

AnK^ru.n   Steel  A  Wire  Co. 
Kle>tn>-   Railway  ImproT.  Oo. 
Blecirir  Serrlce  Sapplle*  Co. 
Ohio  Braee  Oe. 
Hall    WeMInc    A    Botidlni    Co. 


Bonda,  Rail 

Electric    Railway    Impror.    Co. 
i::iei:lric  Service   SuppUea  Co. 
General  Electric  Co. 
Ohio  Brass  Co.  t 

Rail    WeldiiiK    A    Bondinr   Co. 
Westinrbouse  Elec  A  M.  Co.       4 

Bond  Trsters 

Riiil    WpkllriK    A    Bondinr   Co 

look  Pobllshers 

MrGraw-Hill  Book  Co..  Inc. 

Boring  Tools,  Car  Wheel 

Niles-Bement-Pond  Co. 

Bracket*  aad  Croa*  Arms.    (See  alae 
Poles,  Ties,  Posts,  Etc.) 
Bates  Expanded  Steel  Tnus  Co. 
Electric  Railway  Equipment  Co. 
Electric  Service  Supplies  Co. 
Hubbard  A  Co. 
LIndsley   Bros.  Co. 
Ohio   Bras*  Co. 

Brake  Adjwtar* 

NatioDsJ  Ry.  Appliance  Co. 
WestinfhoQse  iS-sction  E^ake  Co. 

Brake  Shoes 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Barbour-Stockwell  Co. 
Bemi*  Car  Track  Co. 
Brill  Co..   The  J.   G. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Brakce,    Brake   Systems   and    Brake 
Parts 

Beats  Car  Truck  Oo. 
Brill  Co..  The  J.   O. 
Columbia  M.  W.  A  M.  I.  Co. 
General  Electric  Co. 
National    Brake   Co. 
St.  Lonis  Car  Co. 
Safety    Car    Derlces    Co. 
Westinghouse  Traction  Brake  Co. 

Bricks.   Fire 

Green   Engiqcertng  Co. 

Brooms,  Track,  Steel  or  Rattan 
ZehUcker.  Walter  A..  Supply  Co., 
Inc. 

Brasbea,  Carbon 

General  Bectric  Co. 
Jeandrofi.  W.  J. 
Dnited   BtMea  Graphite  Co. 
Weetinghonae  Elec.  A  M.  Oo. 

Brasbee,  Oraphlte 

United  State*  Graphite  Oo. 

Brash  Holdsrs 

Anderson  Mfr    Co.    A.  A  J.  M. 
Colnmbis  M.  W.  A  M.  I.  0«. 
Eureka  Co. 

Bushings,  Case  Hardened  atrf 
Mangaweee 
Bemi*  Car  Truck  Co. 


Bashings.  OrapUle  and  W< 

Bound  Brook  Oille**  B*ario«  Co. 

Cables.      (Bee  Wire*  airf  Qablee) 

Carbon    nmahsa.      (Be*   Brasbee. 
<'arbon ) 

Car   K^olpmeat.      ( For  P  c  n  4  s  r  ■  . 
Heaters,       Beglsters, 
eta.,  see  tbee*  headings) 

Cmr  Ttlmmlaga.     (Par  C  a  r  t  a  I  a  *, 
■egleters,    Iloors.     Seats,    etc., 

•        -Ings) 


Castings,    Brass,   Composition    or 
Cupper 
Anderson  Mig.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  H.  I.  Co. 
Eureka  Co. 
More- Jones  Brass  A  Metal  Co. 

Castings,  Gray  Iron  and  Steel 

Bemis  Car  Truck  Co. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  0>. 
Standard   Steel   Works  Co. 
Wharton  Jr.   A  Co..  Wm. 

Castings,  Malleable  and  Brass 

Amer.  Brake  Shoe  A  Fdry.  Co. 
Bemis  Car  Truck  Co. 
(kilumbia  M.  W.  A  M.  I.  Co. 
St.  Louis  Car  Co. 

Catelme*  and  Batrierers,  TroUey 

Blectric  Service  Supplies  0>. 
Ohio  Brass  Co. 
Wood  Cte..  CbtM.  N. 

Cheeking 

Industrial     Protective     (^..     The 

CireoH  Breakers 

Autnni.'iti<>     Recloslng    Circuit 

Breaker  Co. 
Cutter  Electrical  A  Mfg.  Co..  The 
General  Electric  Co. 
WesUnghouse  Elec.  A  Mfg.  Co. 

Clamp*  aad  Coancetors   for   Wires 
aad  Oablee 
Anderson  Mfg.  Co..  A.  A  J.  M. 
Electric    Railway    Equipment    Co. 
Electric  Service  Supplie*  Co. 
Eureka  Co. 
General    Electric   Co. 
Hubbard    A   Co. 
Ohio    Braa*  Co. 
Weetinghonae  Blec  A  Mfg..  Co. 

Cleaners   and    8crai>erB — Track    (See 
also  Hnow.riows,  Sweeper*  and 
Brooms) 
BriU  Co..  The  J.  O. 
Ohio  Braa*  Co. 

Cloitcrs  and  Sockets 

General  Electric  Co. 

Coal  and   Ash   Handling.      (See  Con- 
veying and  Hoisting  Machinery) 

Coil  Banding  and  Winding  Machlnse 
Columbia  M.  W.  A  M.  I.  Co. 
Electric  Service  Supplies  Co. 

CeU*.  Arauitare  and  Pleld 
Cleveland  Armature  Works 
Columbia  M.  W.  A  M.  I.  Co. 
DAW  Ptu*  Co. 
General   Blectrtc  Co. 
Independaot  Lamp  A  Wlr*  Co. 
Rome  Wlr*  Oo. 
Westingboo**  Kl*e.  A  M.  Oo. 

CoUa,  Chak*  aad  Kiekteg 

Blectric  Service  Sapplle*  Co. 
Oeneral  Blaetrie  Oo. 
WeetinchoQ**  K]*e.  A  M.  Oo. 


Oar  Paaet  Bafety  ■witebs* 

WeoUaghoo**  Blec.  A  Mfg.  Oo. 


Qw*. 


Prelgbt.    Bipes**, 


American  Car  Oo. 
Brill  Co..  The  J.  O. 
Cambria  Steel   Oo. 
Buhhnan  Car  Co..   O.  C. 
MeOnti^-rammtnra    Mfg     Co. 
Midvale  Sleel  A  Ordnaoc*  Oo. 
National    Ry.    AppHaMa  Co. 
St.  Loula  Car  Co. 
Wason   Mfg    Co. 


Oh*.  •**•-_  

BiKtrte  ■liiUliM— t  Co. 

'  Our,  ■*lf-Pi«>ill*d 

•^^-     Morag* 

■lactrio  Oo. 


w,  B*ir-Pi  . 

^IjBttj*  Morag*  Batlarr  Cs. 


Cal»«*iu4lM  Mg         _ 

Blaelrla  Ivvic*  Sapplle*  Co. 
lalemaUonal  Bedster  Co..  Th* 
Johnson  Par*  Box  Oo. 

Coraelong 

Bush  Electric  0>. 

Of«l>l*r  BlattMS 

Bleetrio  Servto*  Supplie*  Co. 
Oeneral  Bloctric  Co. 
Weetlnghoaa*  Bl*e.  A  Mfg.  Oo. 

CaouaaUtor  TVataw  Devi*** 

Oeneral   Electric  Oo. 

Oaaaataior  er  Part* 

Caoaaroa  Blaetrical  Mfg.  Co. 
OI«T*laad  Armature  Work* 
OoiiaBMa  M.  W.  A  M.  I.  Oo. 
Oe. 


Connectors,    Solderiesa 
Frankel  Connector  Co. 
WesUnghouse  Elec.  A  Mfg.  Co. 

Controller  Fingers 
Russell  Mfg.  Co. 

Controller*  or  Porta 

Columbia  M.  W.  A  M.  L  Oo. 
Eureka  (k>. 
General   Electric  Co. 
Johns-ManviUe  Co..   H.   W. 
Ruseell  Mfg.  Co. 
WesUnghouse  Elec.  A  MIg.  Oo. 

Cootroller  Regaiators 

Elec.    Service    Supplie*  Co. 

CoatroUlog   Systems 

General   Blectric  Co. 
WesUnghouse   Elec.   A  Mlg.  Co. 

Goaverters,  Rotary 

Allis-Chalmer*   Mfg.   Co. 
(}eoeral  Electric  Co. 
Weetlnghoiue  Blec.  A  M(c.  Co. 

OaBvayar*,  Belt 

Poriable    Machinery   Co. 

Coaveyors,  Coal  and  Ash 

Green    Bng.   Ck>. 
Poriable  Machinery  Oo. 

Omrveyars,    Portable 

Poriable  Machinery  Co. 

Conveying  and  Hoisting  Maehlaery 
Columbia  M.  W.  A  M.  I.  Co. 
Oreen  Bng.  Co. 
Portable  Machinery  Oo. 

Capper  Wire 

Anaconda  Copper  Mining  Oo. 

Cord,  Bell,  Trolley,  Register,  etc. 

Brill  Co..  The  J.  O 
Blectric  Service  Supplies  (ki. 
IntemaUonal    Register   Co..    The 
RoebUng's  Sons  Co..  John  A. 
Samson  Cordage  Works 

Card  Oanaeetors  aad  Coaplcrs 
Xleetfic  Servlc*  Soppli**  Co. 
Samaon  Cordage   Works 
Wood  Co.,  Chas.  M. 

Osaplsr*.  Oar 
~MllCo     - 


8H11 
Ohio  Bra 


The  J. 
Co. 


Van    Dorn   Coupler  Co. 
CVaoaa 


Waatlnghotua  ' 


Braka  Oe. 


Oeneral  BlaetrteCe. 
WeeUnghotn*    wie.    A   Mfg.   Co 

OemfiMaM^  Ate 

Omtmti  Meutilt!  Oo. 
iBgereon-Baad  Co 
WaaUoiraoiMa  Trac.  Brake  Co. 


Oeneral   Blectric  Co 
Wealingbooee  Blec.  A  Mfg.  Co. 


Mtr.  Co. 


NileeBement-Pond  Co. 
Toledo  Bridge  A  Crane  Co„ 


Cr*a**tlng. 

tlv**) 


The 


Croie  An 


(See  BraekeU) 


crowing  Poondatloa* 

International  Steel  Tie  Co. 


(See  BIgnala. 


Signals. 
Oreaeiag) 


C^salngs,     Track.       (Bei 
Mpeeial    Work) 

Calvert* 

Canton  Cnlvart  A  Silo  Co. 

OwtotaM  and  Cvtoia  PIstw** 

Brill  Co..  Tb*  J.  O. 
Blactrte  B*rvte*  SnppH**  Oo. 
81.  Lotiis  Car  Oo. 


Oetoal* 

OhlcBgo 


Pna*  Mfg.  Oo. 


Archer  A  BaMwin 
Clovalaad  Annatar*  Work* 
■laetrlc  1iqalp*B*nl  Oo. 
Pettor  Co..  L.   B. 
Ortswold  Machin*  Oo^  Oao.  M. 
Ryman    MIrhsels  Co. 
MacGiivern    A  Co..    Ue. 
Ealnicker    Supply    Oo..    Ine.. 
Waltar  A. 

Dill  MS.     («**  Ola*  Tra*k 

Work) 

Cleveland  Prog  A  Orosstag  Oo. 
Wharton  Jr.  A  Co..  Wm. 

Psallastlaa  Stgas 

Columbia  iT  W.  A  M.  I.  Co 
Blaetrte  ■ervli.o  BuppUe*  Oo. 
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— for  Accurate  Testing 

It  is  often  necessary  to  conduct  power  tests  under  condi- 
tions that  are  far  from  favorable. 

Here  is  a  portable  instrument  that  fulfills  the  most  exact- 
ing requirements  on  both  A.  C.  and  D.  C.  circuits.    The 


There  is  a  Weston  infitrument  to 
meet  every  requirement. 

Weston  Indicating  Instruments  in- 
clude a  ereat  variety  of  groups  for 
portable  or  switchboard  service  on 
A.  C.  or  D.  C.  Circuits.  Instruments 
<lesii?ned  expressly  for  testinff  and 
laboratory  use,  for  motor  car  and  boat 
(ile<rtncal  systems,  and  many  others 
for  8i>e<^-ial  purposes.  Write  lor  Bulle- 
tins or  Catalog's  describing-  those 
which    interest    you. 


MODEL  310  PORTABLE 
Single-Phase  and  D.  C.  Wattmeter 

is  extremely  accurate  (guaranteed  within  one-fourth  of  1% 
of  full  scale  value.) 

It  may  be  used  on  A.  C.  circuits  of  any  commercial  fre- 
(juency  and  has  a  large  overload  capacity.  Other  characteris- 
tics are:  low  moment  of  inertia;  effective  damping  and 
shielding;  and  the  legibility  and  remarkable  uniformity  of 
the  hand-calibrated  scale. 

Weston  Indicating  Instruments  have  been  for  thirty-two 
\ears  the  accepted  standard  of  the  world. 

Weston  Electrical  Instrument  Co. 

21  Weston  Ave.,  Newark,  N.  J. 

Branch  om<^8  in  All  Princioal  Cities  of  the  United  States 

and   ihroughout   the  World. 


jiiiiiiiiiiiiiiiiiiiiiiiii {iiiiiiiiriiiiiiniiiiiii iiiiiii I iniiiii iiiiiir iiiiiiii iiiuriiiiiiiiiim imiiii^      ^imiiiuiniiiiiimHiiiiJiiiiHiiiimuuiiitwiiiiifiwiiinmininiiniiimiimiiiiijiiiiiiiiiiiiiiiiiuiiiiiriiiiilDHniiiiiniiiininiiiiiini^ 


A  Dependable  Outlet 

for 

Enamel 
Magnet  Wire 


i     i 


Be  Independent 
of  Coil  Trouble 


For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  silk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired  results. 
When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 


-Independent  L^mp  &  Wire  Co.,  Inc. 


OFFICES: 
1737  Broadway,  New  York 


FACTORIES:      * 
York,  Pa.,  and  Weehawken,  N.  J. 


.iitiiiiiKtiitimiMiiiitiHMHMiniinMiintiiiiiitriMHi 


iiirMiiiiniiiimiiii nil iiiniiiiimniiiiuiiinuiiiiiiiuiiiiiiiuiiiiiniiumiiJ 


I  use 

\  SALAMANDER 

I  Pure  Asbestos 

I  During    the    rush    hours    when    your    motors 

i  are    greatly    overloaded    and    become    excea- 

I  sively    hot    you    need    not    have    any    fear    of                 j 

1  burnouts     if     the     coils     are     insulated     with 

1  Salamander     Pure     Asbestos.        It     will     not                  | 

i  burn  no  matter  how  hot  it  gets. 

I  Send    us   your   burnout    coils   and    let    us    re-                  | 

I  wind  them   for   you.      We   are   in  a    position                  | 

i  to    rush   work,    thereby    helping    you    out    of                  f 

I  your    diffi'-.ulties.                                                                               i 

I  Independent  Laiup  &  Wire  Co.,  Inb. 

i  OFFICES:                                             FACTORIES:                         | 

I  ITJIT  Broadway,  New  York         Y'ork,  Pa.,  and  Weehawken,  N.  J. 

'niiiiiiiiou mimiiimtininiigiiiiiiiiiiiiiniiiiniiiniiiiniuiiiliiniNiiiiiiiiinnioiiiiiiiiiiniiliiiiiiinilinilllllliiHMilliniliiillll^ 
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TooU,   Thnad  CBttias 
WilJiBlIM  A  Co..  J.   H. 


(Sm    Catttnx 


Tardus,    AMtrleoa. 
Appanta*) 

T»wm»  ami  Tr»nMiiU»loii  Btractnra* 
ArchboId-BradT   Co. 
Bales   Bxpsnded   8te«l   Trun   Co. 
WeMlnihouM  Blec.  *  Mlg.  Co. 

Track,  SpMlal   Work 

B&riwur-Stockwell   Co. 

Clsreland  Trot  A  Croaainc  Co. 

OolmnWa  M.  V,  A  M.  I.  Co. 

IndlaoapolU  Switch  A  Proc  Co. 

Mew  York  Switch  A  Croidnf  Co. 

Bamapo  Iron  Works 
*    St.  Ixiali  rroc  A  awttok  0>. 

Whartoq  Jr.  *  U>..  Wm 

Tnimim  Tables 

Archbold-Bradr    Co. 

(Bee  TIekeU) 


Electric   Co. 

WaatlBshonse  Blec.  A  Mft.  Co. 

Trtaii,  Bmtti,   BUIr,   Car   8tra 
American  Mason  Safety  Tread  Co. 
Dnirenal    Safety   Tread  Co. 


Trailer  Ba 
Indersoi 

Stmp 
Seneral    Electric   Cn. 


m  Mtc.  Co.,  A.  A  J.  M. 

Baetrle  Serrlce  StmpUea  Co. 


ICnttall  Co..  B.  D. 
Ohio  Brass  Co. 


Orisetlva  Bsntles 

Wish  Serrlce  P.  Bdwsrd 


^^ 


Lalke 


A  Co..  J    H 

tine 

Consolidat«rCar  Heatlni  Co. 


Oosr  Operating  Daviess 


Nstlonal   Pneumatic  Co..   Inc. 
Safety  Car  Derlces  Co. 

Dears.  Asbestos 

JohnsMsDTUle  Oc  H.  W. 

Dears  and  Dear  Flxtarss 

Brill  Co..  The  J.  O. 
Oeoeral  Electric  Co. 
Bala  A  Ktlbam  Corp 


.  raMIni  Vestibule 
IVatlonal   Pneumatic  Co..   Inc. 

Draft  Klcstag.      (Bee  Ceaplsrs) 

OrlU^  Back 

IncersoU-Band  Co. 

Drills.  Track 

American  Steel  A  Wire  Co. 


Eleclrtc  Serrlce  Supplies  Co. 
Wiles  Tliimeot-Pond  Co. 
Ohio  Brass  Co. 


BrlBkhw  taps,  (laaUaiT  raoar 

lodiTldnal  Drlnklni  Cup  Co.. 

Brysrs,  laad 

■taotrio  !■  ilea  Suppllea  Co. 
Zatnldur   Supply   Co..    Inc.. 
Waltar  A. 

■  iihlial  WIraa  and  Oablea 
ftosbUni      - 


Inc. 


bUnr's  Sons  Co..  J.  A. 


Contra  rtlng 


Manata- 


«ra.     Consaltlns, 

and  Operallnc 
Ar^bold-Brady  Co. 
AnoM  Co .  Taa 
Ryllaaby    BiNrliMertac   A 

meni    Corp'n 

Clark  Manacsnaat  Corp..  B.  W. 

Bacal  A  Bersaor 
_         .    _  .         jj 

A  DaTlD 
"     dt  W 
-    _         .  J.   L. 
Oooko  A  Co. 
.   Bnclaesrs,  Inc. 
..  Albert  •. 
RaMnson  A  Co..  Dwlcbl  P 
Sanderson   A   Porter 
■cofleld   Enslneerlnff  Co. 
Moaa  A  Webster 
Wbltf  Coaipanles.  Tbs  J.  O 

A     Dsrtdson     Bod- 


Wt*  COBPWII 

'oefasnsij    t 


rbanka  Co^Thm 


Oae  and  (Ml 

nlMland   Co. 
Wnilnshansa  Blae.  A  Mff.  Co. 


^'asuactacuas  Blac.  A  Xt«.  Co. 

fa**  Utfm 

*»U  <S»..  Tfea  J.  «». 

Far*  Bex   Co 
rw«  Boa  Co 

Ballway  Apptlanes  Co. 

,  Waraa  WIrs  aad  twmt 

isia 
Amerlnui  Btael  A  Wire  Co. 


WHAT  AND  WHERE  TO  BUY 


Fenders  and  Wheel  Guards 

Brill  Co..  The  J.  O. 
Cleveland   Fare  Box  Co. 
Consolidated  Car  Fender  Co. 
Electric   Serrlce   Supplies  Co. 
Star  Brass  Works 

Fibre  and  Fibre  TablBs 

Johns-Manrllle  Co..  H.  W. 
Westinrhouse  Elec.  A  Mfr.  Co. 

Field  CoUs.      (Bee  Colls) 

Filters,  Water 

Scaife  A  Sons  Co..  Wm.  B. 

Fire  Erttntnlshlnc  Apparatus 
Caatle.  Inc..  James  M 
Jobns-ManTllle  CV>..  H.  W. 

Flreproollnc  Bfalerlal 

Johnn-Manvllle  Co., 


H.  W. 


FloadllKbta 

Cruuse-Hlnds  Co. 

Electric   Service  Suppllea  Co. 

Floorlnc  Composition 

American    Mason    Safety    Thrsad 

Co. 
Johos-ManvlUe  Co.,  H.  W. 

FloorinK,  Qratlna 

Irving   Iron   Works 

Foralngs 

(Jamejie   Steel   C!o. 

Columbia  Machine  Works  A  M.  I. 

Co. 
Eureka  Co. 

Standard  Folrinn  Co. 
Standard  Steel  Works  Co. 
Williams   A  Co..  J.   H. 

Frocs,   Traek.      (Bee   Traek    Work) 

(Baa  BUkers) 


Fases  and  Fuaa  Bazas 
Chicago   Fuse  Mff.  Co. 
Oohuobia  M.  W.  A  M.  I.  (». 
DAW  Fuse  Co. 
Oeoeral  Electric  Co. 
Multiple  Electric  Products  (Xi. 
Westlnghouse  Elec.  A  Mtr.  Co. 
WllUams  A  Co,  J.  W. 


Ouc 


BaflUabla 


.    Icacp  Fuse  Mfc.  Co. 
ColraMa  M.  wTA  X.  I.  Co. 
Oeneral    Electric  Co. 

Fuse,  BemoTers 
Bush  Electric  Co. 

Uans,  Oil  aad  Water 

Ohio   Brasa  Co 


Power  Specially  Co. 
Westlnghouse  Traction  Brake  0>. 

<!■■  Intrla  Cars 

Oanaral  Blactric  (>>. 

Oas  Frodaasrs 

WasUacbonas  Blae.  A  Mfg.  Co. 


Oatss, 
Brill 


.  C«r 

Brill  Co.,  The  J.  Q. 


le  Steal  Co. 
'  Steal  Worka  Co. 


*s, 


.   tOBbU  M.   W.  A  M.  I.  Co. 
Blaolfte  Ssrrtoa  BuppUaa  Co. 
WoaUngtiooaa  Blae.  A  Mfg.  Co. 

Oaan  aad  Ftadaaa 

Bemis  Car  Truck  Co. 
SolumbU  M.  W.  A  M.  I.  Co. 


Co 


Oear  A  Pinion  Co. 


OaMraT  Saotria  Co. 


Oooaral    Blaetric  Co. 
Wssllnghouss   Blec.   A   Mfg.   Co. 

Ooags.      (Bss  Bella  end  Oaagsl 

Oralas.  Chain 

Green   Rng    Co 


iimtm  mttOrtmmmf  ■miMii 

tadfauw^ twuS  Arrato*. 
Maul  tnmtM  Corp. 
Ballway  "naeli-work  Oo. 


Qrindlng  Blocks  and  Wheels 

Railway  Track-work  (^. 

Guards,  Trolley 

Electric    Service    Supplita  Co. 
Ohio    Brass   Co 

Harps,    Trolley 

Anderson  Mfg.  (^..  A.  A  J.  X. 
Electric  Service  Supplies  Co. 
More-Jones  B.  A   H.  Co 
Nuttsil  Co..  B.  D. 
Star   Brass  Works 

Hoadllxhta 

Crouse-Hlnds  C^. 
Electric  Service  Supplies  Co 
Oeneral  Electric  Co. 
Ohio  Brass  Co. 
St.  Louis  Car  Co. 

Hsators,  Car  (Elselric) 

Consolidated  Car  Healing  Co. 
Ooid  Car  Heating  A  Lighting  Co. 
National   Ry.   Appliance  0>. 
Smith  Heater  Co..  Peter 

Heaters,  Oar,  Hot  Air  and  Water 
Cooper   Heater  Co. 
Smith   Heater  Co..   Peter 

Baaters,  Car  (Stove) 

Electric   Service   Supplies   Co. 
Smith   Heater  Co  .    Peter 

llolsM  and  LlfU 

Columbia  M.  W.  A  M.  I.  Ck> 
Ford.(niain  Blopk  Co. 
NilesBement'Wend  Co. 
Toledo  Bridge  A  Oane  Co..   The 

Hose 

Ingersoll-Band  Co. 

Hose,  Bridges 
Ohio   Brass  Co. 

Hose,  Pnenmatle  A  Fire 
Johns-Manvllle  0>..  H    W 

Hydrsnlle  Machinery 
Niles-Bement-Pond   0>. 


aapaetloi 
Blactrt 


llactrical  Teattng  Lab's 


aassals,  Msaoariag,  TsaUng  aad 

Basordlaa 
Economy  ffisctrie  Devices  Oo. 
Oeneral  Electric  Co. 
WesUngbousa  Blec.  A  Mfg.  (}o. 

laaalatlng   CIstli,    Paper    aad    Tape 
Belden  Mfg.  Co. 
Oeneral    Bleetrie  Co. 
Johnn-Manvllle  Co.,  B.  W. 
Weatinghouse  Blec  A  Mfg.  Co. 

Insulations.      (Bee  alas  Palais) 
Andrrson  M.  Co..  A.  A  J.  M. 
ElertHc  Ry.  Equipment  Co. 
Ele<-tric  Service  BuppUas  Co. 
Oeneral   Electric  Co. 
Johns-Msnville  Co,  B.  W. 
MltchellRand    Mfg.    (>> 
Weetlnghouss  Elec.  A  Mfg.  Oo. 

insalatars.       (Bee   also    Mae 
Malarial) 
Anderson  M.  Co.,  A.  A  J.  M. 
Drew  Blertric  A  Mfg.  Oo. 
Bladrlo   Ballway    Eanlpaaat  Ob. 

Blaetite  Ssrvtca  SuppUsa  Oo. 
Oeooral  Electric  Oi. 
Johna-Manvllla  Co„  B.  W. 
Ohio  Brass  Co. 
WestlBghouss  Ble<<.  A  Mfg.  Co. 

Insalator   Fills 

Elmrtr   Bsrrice   Supplies   Co. 
Hubbard    A   Oo. 

Jaeka.       (Bee    also    Oanes.    Heists 
and  Ufta) 

Brill  Co  .  Ilia  J.  O. 
BnrlirTe  Jack   Mfg.  Oo. 
ColumhiB  M.  W    i  M    I.  Co. 
TMbpIsMO.  Kmly  Co..   Ltd. 


Camsfte  Steel  1'4). 
Ballpoint  Co 

Zalalckar  Bopplv  Company.    Inc. 
Walter   A. 

Jaamat    Bavee 

Betals  Car  Trurk   Co 
BriU  Co..  J.  O 

vwHWOT    wvvv 

Johaa-Manrllla  Co.  B.  W. 

Labsralsrlss 

BMvtrle  TMUag  Lab's 


Lamp  Guards  and  FUtoxea 
Anderson  M.  Co..  A.  A  J.  K. 
Electric    Service    Supplies   Co. 
(General    Electric   Co. 
Wcstlnghouae  Elec    A  Mfg.  Co. 

Lamps,  Are  and  locandaaeent.     (See 
also    BeadllghU) 
Anderson  M.  <Jo..  A.  A  J.  M. 
(General  Electric  Co. 
Westinghouae   Eleo.   A  Mfg    Co 

Laaips,  Signal  and  Marker 
Ohio  Brass  Co 

Laths  Attachaaanta 

Williams  A  Co..  J    B 

Lathes.  Car  Wheel 

Niles-Bement-Pond  Co 

Lightning  Protectloa 

Anderson  M.  Co..  A.  A  J.  M 
Electric  Service  Supplies  Co 
Oeneral   Electric  Co. 
Ohio  Brass  Co. 
WesUnghouse  Blec.   A  Mfg.  Co 

Line  Material.      (Bea  alaa  Braeksu, 
Insulators,  WIraa,  ete.) 
Anderson  M.  Co.  A.  A  J.  M 

Archbold-Brady   (3o. 
Chance  (^.,  The 
Ck>lumbla  M.  W.  A  M.  I.  Oo 
Drew  Electric  A  Mfg.  <^. 
Electric  Railway  Bqulpmant  Oo 
Electric    Sorvlco    Supplies    Co 
Eureka  <^. 
General    Electric   Co 
Hubbard   A   Co. 
Johns-ManvlUe  Co..  H    W 
More-Jonea  B.  A  M.  <V>. 
Ohio   Brass   Co. 
WesUnghouse  Elec.  A  Mfg.  Co 


Oar 


Laadsrs.  Wagon,  Traek  ar 
Portable  Machinery  Co. 

Locomotives.  Bleetrie 
Brill  Co.,  The  J.  O. 
OenersI    Electric   Co. 
McGuire-Cummlngs    Mfg.    Co 
Westinghouse   Elec.  A   Mfg.   Co 

Labrleating  Bagtaecrs 
Oalena-Signal  Oil  Co. 

Lumber.     (Bee  Poles,  Tiss,  ste.1 

Labrisants.  OU  and  Orsaae 

Oalena-Signal   Oil   (To 
Maehlna   Tools 

(XilomUa  M.  W.  A  M    I.  Co 
Fairbanks  Oo„  The 
KUes-Bameot-Pond  (^. 

Maahlns  Wark 

ColumbU  M.  W.  A  M.  I.  Co 
Holden  A  Whita.  Inc. 


Johna-Manville  Co..  B.  W 

Meters,  Car,  Watt-Hear 

Economy  Electric  Devloas 


Mslsra.      (Sss  lasliaaiiala) 
Bleetrie  Serrles  Supplies  Oo 

Mirrors  for  Motonneai 
Drew  Blec.  A  Mfg.  Ca. 


Oo. 


'Mtlagiionaa  Blae.  A  Mlg.  Co 


Oaoaral   Haeltto  Oo. 


Mats  and  Balls 

BarbourStockwall     (To 
Bemls   Car   Truck   Qo. 
Columbia  M    W.  A  M.  I.  Co 
Bubbard  A  (X>. 


Wsston  Blecl  tnstrumeat  Oo 

Oils.     (Sss  labtltaati) 

Oxy-AsetrlsM.        Oss  Oaltlag    Ap- 
paraHM,  Osy-Aastytaaa) 

JeSs-Maavllle  Co..  H    W 
Wssttnchouae  Tractloa  Brske  Co 

Paeklag.  Joaraol   Bas 
Franklin    Mis    Oi 

Paeklag  Blags 

Johns  Manvllle  Co.    R    w 

Faints  and   Varalsbes   'Inanlsllasi 
.l.>li>.>  .Manvllle  Co..   H     W. 
.Vll<-lu'll  Rand    Mlg.    Lo. 

Falala  A    Varatabw,  PrsaervaUte 
Johoa  ManvtUa  Co..  B.  W. 
SI.  Lools  Bartasar  A  Palm  Co 
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Now  the 

ONE-MAN   SAFETY   CAR 

has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2^ 

inches  wheel  treads;  for  narrow 

heads. 
Pattern  No.  EM7,  2|  inches  to  3 

inches  wheel   treads;    for  wide 

heads. 
AnduseSolid  EndPlateBrakeheads 

for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 
332  S.  Michigan  Ave. ,  Chicago     Chattanooga,  Tenn. 


Imperial  Tie  Tampers 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COMPANY 


♦        *         «    GENERAL    OFFICES,  n  BROADWAY.  NEWTTORK   .         ♦         ♦ 


xaAMToN      tffeTaorr 


I    I 


cHu«       Mil 
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A^fH.r  ro  fteAftesr  o^p-tce 
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I      3 


B.  A.  Hegeman.  Jr..  President;  Charles  C.  ra«tle.  First  Vice-President; 
Fred.  C.  J.  Dell.  Secretary;  Uurold  A.  UeBemaii.  Vice-President  and  Treas- 
urer;   Fred    C.    Dunham,    AssHtant    to    President;    W.    C.    Lincoln,    Engineer. 

National  Railway  Appliance  Co. 

60  East  4*>nd  St..  NEU   YORK  CITY 

Ilegeinan-rastle    Corpuralioi'.    ("hirago 
Nationiil    KniUvay    Aitpliaiice    (d.,    W.islihiKlun.    I»,    C. 

RAILWAY  SUPPLIES 

Sellinf;  A^entB  for  Tool  Steel  (lears  anjl  rinions,  Hutchlna  Cur 
Roofs,  Anderson  Slark  Adjiisterit.  r.ei  s*"©  Paint  Oils,  CFupp  KIre 
Resisting  Faint,  Hunhani  Hopper  Door  Device.  Feasible  Drop  Brake 
Staff,  Anclo-Anierirun  Varnish  Paints.  Enamels,  Sarfacer  and 
Shop  CJeaner.  JohnHon  Fare  Ko.ves.  IVrrj-  Side  ne:)rlnf:H,  Miller 
Trolley  Shoes,  Ilartnian  Centering  Centre  Plates.  One  Man  Kerf>- 
eene  Furnaces.  Ki-onomy  Power  Saving  Meters,  Jewel  Street  Car 
ileatorh,  II.  A  \V.  E:ectrie  Heaters,  Garland  Ventilators.  National 
Safet>    Car    Kcjuipnii-iit    Company's   Cne    Man    Cars.    Pitt    Smulers. 

^'niiiiiiiiMiiiriiiiiiiiiiii)iiiiiitiiiiitMiiiiiiiiiMiiiiii(iiiritiiiirniiiiiiiiiiiiiiiiiiiiiiHuiiiiii»iiitiiiiiiiiniiiiiii riiiiiiiiiiiiniiii 
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V-K 


OILLESS  TROLLEY 
WHEELand 

NON  ARCING  HARP 

"PERFECT  LUBRICATION  PLUS 
MAXIMUM    CONDUCTIVITY" 


Le  Carbone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton  Street 
New  York  City 


A\ore-Jones  Brass  AMetalG 

ST.LOUIS  MISSOURI 


«'>•«■>'")'" •<>><ii)iiririiiiiitiMiiiiiiiMMHiiiiiti<itiiiiiHiiiiHiiiiiiHiiiiiniiiiiiHiiiiiHiiiiiiHiiiiHiiiiiHiiiiiimiiiiimiiiiiiiiiiiiiiR 


PitUburff  Offices 
636  Wabash  BuildiriK 


Canadian  Distributors: 

Lyman   Tube    &  Supply  Co.*  Ltd* 

Montreal  and  Toronto 
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Pinion  Pnllen 

ColambU  M.  W.  A  M.  I.  Co. 
Eloctrie  Serrlcc  SoppUc*  Co. 
Oenerm]  Klectric  Co. 
Wood  Co..  Cbu.  N. 

Plaloa*,      (Bm  Omn) 

PIm,  Omo  Hafdcned,  Wond  and  Iran 
BcmU  Car  Truck  Co. 
Electric  Berrice  Suppliea  Co. 
Ohio   Bnua  Co. 
WeMlnrbouM  Traction  Brake  Co. 


National   Tube  Co. 
Pipe  Flttlnn 

Power    Specialty    Co. 
Sundard  Steel  Work>  Co. 
WetUncbouae  Traction   Brake  Co. 

PUaere.      (See  Machine  Toola) 

Pllcra,  lasolated 

Electric  Senrice  Suppliea  Co. 

Pncamatk  Toola 

Inreraoll'Rand  Co. 

Pole   Relnforcinf 
Hubbard    A   Co. 

Pole*.   Metal   Street 

Batee  Expanded  Steel  Truas  Co 
Electric  Railwaj  Eouipment  Co. 
Hubbard  *  Co. 

Pole  Sleevee 

Drew  Elec.  *  Xf(.  Co. 


'•n, 


Tlea,   PoaU,   PUini   and 


Carney  *  Co..  B.  J. 
Lindsiey  Bros.  Co. 
Northern  White  Cedar  A«an. 

Poles  and  Tlea,  Tn«tcd 

Lindstey   Bros.   Co. 

Poles,   Trolley 

Anderson  Mtf.  Co..  A.  A  J.  M. 
Columbia  M.  W.  *  M.  I.  Co. 

Electric  Service  Suppliea  Co. 
National   Tube  Co. 
Nuttall  Co..  R.  D. 

Pelen.   Tnbnlar   Steel 

Electric  Railway  Egolpmeot  Co. 
National  Tube  Co. 

Power  Savlnc  Devlcca 

Arthur  FowerSaTlnc  Beconlar 

Co. 
Economy  Electric  Derloea  Co. 
National  By.  Appliance  Co. 

Pewer   Transnlsalon    Machinery 
Fairbanks  Co.,  The 

Tntmn  WaCTlatsii 
OeoenU  Blectiic  Co. 
Ohio  Braaa  Co. 
WMtlnthonse  Elec.  *  Mlc.  Co. 


Puapa 

Bdtntte  *  Koertinr  Co. 

F— afcii.  Ticket 

Bonaar-Vabalura  Tool  Co. 
lotematlonal  Baclaler  Co..  The 
Wood  Co.,  Cha«.  W. 

PwUUn.  Peed  Water 

Sealfe  *  Bona  Co..  Wm.  B. 


Poeter  Co..  L.  B. 

■^la.  New 

Cambria  Blaal  Co. 

Mldrale  Steal  *  Ordnance  Co. 


Camda  Btaat  Co. 

Ball  OrlBderi    (Bee  Griadara) 

■all     Weldlni       (Hee    Bratbic    and 
WeldInK   Processes) 

■alls,  ■alaylng 
Foeter  Co..    L.    B. 
Zalnlckn*.  Waller  A..  Supply  Oo. 

Inc. 

Ballway  Safety  SwHehec 

Weatinthouse  Elec.  *  Mf(.  Co. 

BaftafT 

Brill  Co,  Tha  i.  O. 

laetrla  !■  ilua  BoppUac  Co. 

Bala  *  Unom  Oorp. 

MeOalra^SBaalam  Mfr.  Co. 

HI.   txiola  Car  Go. 
■aesrdsrs,  Pewer  Baving 

Arthur  Power  Sarlnr  Recordw  Oo. 

XSl"co_  The  T*0. 
Kaetrie  Berrlea  knppUaa  Oa. 
International    Reclster   Co..    Tba 
Rooke  Automatic  Redster  Co. 

milmlmt 


tuSrir^ 


-m 


wire  Co. 


ip    Appllanees    (Ssa   alae 
Bandint   end   WIndInc   Ma- 


OftaMMa  M    w.  *  M.  1.  Qa. 
Bwullk  Berrlca  BnppUaa  Oo^ 


Biialf  Watk    Oaa  alaa  OaBi) 
Clerelaod  Armatnra  Work* 
Columbia  M.  W.  *  M.  I    Co. 
OeofTal   Electric  Co. 


WHAT  AND  WHERE  TO  BUY 


Independent  Lamp  Wire  Co. 
Westin;house  Elec.  &  Mf(.  Co. 

Beptacers,  Car 

Columbia  M.  W.   &  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Beaistanee,  Orld 

Columbia  M.  W.   &  M.  I.  Co. 

Ell.on    Co..    Thf 

Beaistanee,  Wire  and  Tube 
General    Electric   Co. 
Westinchouse  Elec.  A  Mfr.  Co. 

Betrlevers,    Trolley     (See    Catchers 
and   Retrievers.  Trolley) 

Booflnx,   Buildlnr 

Banvtt   Co  .   Tlir  ; 

JohnS'Manville  Co..  H.  W. 

Rooflnc  Car 

Johns-ManvUle  Ccr..  H.  W. 

BheoateU 

Ellcon    Co.,    The 
General    Electric   (^. 
WestlnKhouse  Elec.  A  Mf(.  Co. 

Sanders,  Track 

Brill    Co.    The   J.    G. 
Cleveland  Fare  Box  Co. 
Columbia  M.  W.   A  M.  I.  Co. 
Electric  Service  Suppliea  Co. 
Ohio  Brass  Co. 
St.   Louis  Car  Co. 

Saah  Futures,  Car 

Brill  Co..   The  J.  G. 

Saah  MeUI,  Car  Window 
Hale  A  Ellbum  Corp. 

Scales 

Fairbanks  Co..  The 

Scrapers,   Trnek    (See   Cleaners   and 
Serapera,  Track) 

SeaU,  Car   (Sea  also  Battan) 
Brill  Co..  The  J.  G. 
Hale  A  Kilbum  Corp. 
St.  Louis  Car  Ck>. 

Sccond-Hand    Eqolpment 
Archer  A  Baldwin 
Cleveland  Armature  Works 
Footer  Ck>..  L.   B. 
GHawoId  Machine  Co.,  0.  M. 
Hyman  Michaels  Co. 
MacOovem  A  Co.,  Inc. 
Zelnicker    Supply    Co..    Inc.. 
Walter  A. 

Shadec  Testlbole 
BriU  Co.,  The  J.  O. 

Bboval* 

Fairbanks  Co.,   The 
Bnbbard  A  Co. 

BhOTCla,  Power 

Brill  Co..  The  J.  O. 

SliMla,  Oar  B«ar«ta« 

OooaoUdalad  Car  Heating  Co. 
Electric  Service  SnppUaa  Co. 
National   Pneumatic  Co..  Inc. 

Bllinl  ^nUm,  Block 

Blactrle  Servloe  SuppUaa  Co. 
Nachod   Signal  Oa.  ioi 

U.  B.  Electric  Signal  Co. 
Wood  Co..  Chu.   N. 

Signal    Bialswi,    Highway    Creeslag 
Nachod  Signal  Co.,  Inc. 
U.   B.    Electric  Signal  Co. 

Nlaa 

Ciirn>'rl<'    Steel   Co. 

Black    Adjastere.      (Bee   Biaka   M- 
jBsters) 

Mset  Wheals  and   Catters 

Amtaraoa  Mfc    Co.   A.   A  J.  M. 
OolumMa  M.  W.  A  M.  I.  Co. 
Drew   Electric  A  Mfg.  Co 
Blaelrio  Ballway  Equlnasent  Co. 
More-Jonea  Brass  A  Metal  Co. 
Nuttall  Co  .  B.  D. 

Bnaw-Plaws,   Sweepers   aad   BrasaM 
Brill  Co..  The  J.  O. 
ColnmUa  M.  W.  A  M.  I   Co. 
Conaolldaled  Car  Fender  Oo. 
McOt]lre.<?ummlnvs  Mfg.  Co. 

and  llrailnr  Apparatus. 
(See  Weldlnr  rroceeaes  aad 
Appafataa) 

Seldrrtcaa 


Splicing  Compounds 

JohnS'ManTille  Co..  H.  W. 
Wcstinghouse   Elec.    A   Mfg.   Co 


Mrrtcaa  OfnHw 
Fraiihal  Ooaaaetor  Oo. 


Speed   Indlsalers 
Johns  Maovllle  Co., 


B.  W. 


(See  Clamps  and 


Splicing  Sleevea. 
Connectars) 

Sprbigs,  Car  and  Truck 

American  Steel  A  Wire  Co. 
Bemia  Car  Truck  Co. 
Brill  Co..  The  J.  G. 
Standard  Slcel  Works  Co. 

Sprinklers,  Track  and  Road 

Brill  Co..  The  J.  G. 
McGuireCummlngs  Mfg.  <k>. 
St.  Louis  Car  Co. 

Steps,    Car 

American  Mason  Safety  Tread  Co. 
Irving  Iron  Works 
Universal  Safety  Tread  Co. 

Steps,    Ladder    and    Stair     (non- 
slipping) 
Irving  Iron   Works 

Steps,  Safety 

Irving  Iron  Works 

Stokers,  Meehanleal 
Babcock   A  Wilcox  (^. 
Green   Engrg.  Co. 
Westinghouse  Elec.  A  Mfg.  (te. 

Storage    Batteries.       (See    Batteries, 
Storage) 

Strand 

Roebling'a  Son*  Co.,  J.  A. 

Strncloral    Iron.       (See   Brldgee) 

Snbway  Orating 
Irving  Iron  Works 

Bnperheatera 

Babcock  A  Wilcox  Co. 
Locomotive  Superheater  Co. 
'^wer    Specially   Co. 

Sweepers,  Snow.     (See  Snow  Plows, 
Sweepers    and    Brotfms) 

SwIUh   Stands 

Indianapolis  Switch  A  Frog  Co. 
Ramapo   Iron    Works 
Wharton  Jr.  A  Co.,  Wm. 

Switches.   Track.      (Bee  Track 
Special    Work) 

Switehboxcc 

Clilcago  Fuse  Mfg.  Co. 

Swltehca  and  Bwllchbeards 
AodanOD  Kfg.  Co„  A.  A  J.  U. 

Electric  Ben  lea  Bopplles  Co. 
General   Blertrlo  Co. 
Weatlngboose  Elec.  A  Mfg.  Co. 


Tools,  Track  and  Mlaccllancoas 

American  Steel  A  Wire  0>. 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  SuppUes  Ci. 

Fairbanks   Co.,   The 

Hubbard  A  Co. 

Johns-ManvUle  Co.,  H.  W, 

Railway  Track-work  Co. 
Trullr)    Bases,   Ketrievlng 

Andvraun   Mfg.  Co..   A.  A  J.  M, 

Elntric  Service  Suppliea  Co. 

General    Electric  Co. 

Nuttall   Co..    &    D. 

Ohio   Brass  Co. 

Trolleys  and   Trolley  Systems 

Ford  Chain  Block  Co. 


Spikea 

American  Steel  A  Wire  Co. 
Fajrbsnks  Co.,  The 


Byaehraaaapes 

Weaton  Ble 


e«1  Instrument  0>. 

Taaspcrt,  Tie 

InganoU-Band  Co. 

Taaka,  Aah  and  Oaal  Btaraca 

Green  Engineering  Oo. 
Tapes  and  Cloths.      (See  Insulating 

i'lnth.    rs[»«r    and    Tape) 
Telephones    and    Parts 

Electric  Senrice  SuppUes  Co. 

Weatem  Blaelrie  Oo. 


^i!S?i 


EloTI  Teatlng  Laboraloriaa 
Testbig   laatrameata.      (See  Ii 
menis,      Bleetrleal      Ml 
Tseting,  etc.) 
TheraMatats 

Consolidated  Car  Beating  Oo. 

Gold  Car  Heating  A  Lighting  Oo. 

Ballway    UUIlty    Co. 

Smith  Healer  Co..   Peter 
Thrvad-Cnttlng    Tools 

Williams    A    Co..    J.    H. 

Ticket  CboBpers  and   Dsstrayera 
Electric  Berrlca  SuppUaa  Oo. 

Tie  Plalaa 

Cambria   Steel   Co. 

MIdvale  Steol  A  Ordnance  Co. 

Ties,    Mechankal 

Dayton  Merhanlcal  Tia  Oo. 

Barbonr^lockweil  Co. 
('•meet*  Steel   Co 
laUmatieMl  Steel  Tie  Co 

Ties,  Weed  Oraae    (See  Psisi,  Itai. 
Paeta,  ale.) 

Teal  Baldsrs 

WllUama  A  Co.  J.  H. 

Teal  Meel 
Camegte  Steal  Co. 


(See   Whsela. 


TroUey    Wheela. 
Trolley) 

TroUey   Wire 

American  Steel  A  Wire  Oo. 
Anaconda  Copper  Mining  Co. 
Roebling's  Sons  <^.,  Joon  A. 
Borne  Wire  Co. 

TtBeka,  Car 

Uemis  Car  Truck  Co, 
Brill  Co..   The  J.  Q. 
McOiilre-C^immings  Mfg.  Oi. 
St.  Louis  Car  Cki. 

TnirkM   and    >Vheelbarrows 

Kairbankn  Co..   The 

Tubing,   Steel 

National  Tube  (^. 

Turbines,  Steam 

General    Electric   Co. 
Terry  Steam  Turbine  (3o. 
Weetinghouse  Elec.  A  Mfg.  Co. 

TurnstUca 

IVrey   Mfg.  Co..   Inc. 
Valves 

Ohio  Brass  Co. 

Schutte    A    Koerting   Co. 

Westinghouse  Traction  Brake  Oo. 

Vamlshce.      (See   Palate,  etc.) 

Vending  Machines.  Drinking  Cmp 

Indi^Eldual  Drinking  CTup  Co.,  Inc. 

Ventilators,  Oar 

Brill  (^  .  The  J.  G. 

National  Ballway  Appliance  Oo. 

Railway   Utility  Co. 

St.  Louis  Car  Co. 

Vises,  Pipe 

Williams  A  Oi..  J.  H. 

i    Voltmeters.      (See   instmmenta) 

Water  Botteolnc  A  Purlhrlng  Systems 
Scaife  A  Bona  Co..  wm.  B. 

WaMmeters 

Weeton   Elec'l   Instrument  Co. 

Welded    Rail    JoInU 

Inrlianapollf*  Switch  A  Frog  '*0. 

Kail    WcMiiic    A    lloiuling    Ck>. 
Welders,   Portable    Electric 

Electric  Railway  ImprovaBient  Co. 

InrilanstmMs  Switch  A  Frog  Co. 

Rnll    Weldinr    A    Boiuting    Cu. 
Wsldhit  Prasaaass  and  Apparataa 

Baetrle  Ballway  Improvenirni  <>« 

Oeoeral   nactrlc  Co. 

Metal   A  Thermit  Corp. 

It.iil    Wi'lititir   A    Ilondinr   Co. 

Westinghouse  Elec.   A   Mfg    Co. 
Wheel    Gnarda.       (See   Fcodsr*    amt 

tVheel    Guards) 
Wheel  Prrssec.   (Sec  Machine  Teals) 
Wheals,  Car,  Cast    Iran 

Bemis   Csr   Truck    (^. 

Griffln   Wheel  Oo. 
Wheels,   Car,  Steal  and  Bteel  TIret 

Henils  Car  Truck  Oo. 

Standard  Stael  Work*  Oo. 


Bmh  HatUlf  Oo. 


Whaela,  TraOaqr 
•    ■    aon  Mlg 


A.  A  J.  M. 


Anderson  Mfg.  Co., 

Camerie   Steel   Oo. 

Columbia  M    W.  A  M.  I.  Co. 

Electric  Railway  Bqntnatanl  Oa. 

Electric  Service  BnppUaa  Oo. 

Eureka  Co. 

General  Electric  Oo. 

Johns-ManvUle  Oo_  B.  W. 

More-Jnnee  B.   A   M.  Oo. 

Nuliall  Co..    R.   D, 

Star    Brass    Works 
WhMlea.  Air 

General    Blertric   Oo. 

Ohio  Braaa  Co. 

We«tlnrhouso  Traction  Brake  Cn. 
Wire  Bepe 

American  Steel  A  Wire  Co 

Hnehllnr's  Bona  Oo„  Jolin  A. 
Wires  A  CaMea 

American    Elecl   Worka 

Amertcao  Steel  A  Wira  Co. 

Anaeaoda  Ocmar  Mining  Co. 

Copper  qUd  Bjaal  Oo. 

Qoaaral   Blaelrie  Oo. 
BoaMlw*!  Boos  Co.,  John  A. 
Burnt*  wIra  Oo, 
Weatlngtooose  Bl«e.  A  Mfg.  Oo. 

Barrett  Co..  The 
Uadsley   Broe.   Oo. 


Wimams  A 


Co..  J.  H, 
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I  I 

I  I 

I  EJectric  Railway  for  Sale ! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

I  RAILS— 

I  4000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

I  500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

I  6  Babcock  &  Wilcox  boilers,  16S-lb.  pressure,  equipped  with 

I  American  stokers,  forced  and  induced  draft,  and  economizers. 

I  2  Corliss  Engines. 

I  Generators. 

I  Switchboards  and  Transformers. 

I  2  Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

I  Suitable  for  Industrials  only. 

I  5  Box  Cars. 

I  3  Flat  Cars. 

I  1   Derrick  Car. 

I  5  Gondolas. 

3  Gondola  Cars,  center  dump. 

A  number  of  all  steel  Bridges  for  quick 
acceptance  at  $1.00  per  100  lbs.  as  is. 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  will 
he  pleased  to  suhntit  quotations  and  further  particulars. 

HYMAN-MICHAELS  COMPANY 

{Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches:  New  York  City — Pittsburgh — St.  Louis 
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WOOD  PRESERVATION 

^  timely  talk  of  interest 
to  all  users  of  structural  wood 


Dipping  Proc«S 


Open  Tank  Process 


PUBLISHED  BY  US  EVERY  FEW  WEEKS  IN  THE  SATURDAY  EVENING  POST 


No  More  Wood! 

TH  E  U.  S.  Forest  Service  is  worried 
about  our  wood  supply.  X hey  say 
that  if  we  are  not  more  careful,  the 
school-boys  of  today  will  live  to  see 
the  end  of  our  lumber. 

Just  imagine  existing  without  wood! 
It  is  so  much  a  part  of  our  daily  life 
that  we  can't  realize  that  in  a  few  years 
more  our  wood  may  be  very  scarce 
and  very  expensive. 

What  a  fearful  condition  of  life  a 
lumner  famine  would  mean!  Present 
livmg  costs  Would  be  nowhere  in  com- 
parison. No  more  cheap  houses,  no 
furniture  to  put  in  those  we  had,  no 
cheap  newspapers  (did  you  know  that 
paper  is  made  from  wood?),  no  packing 
boxes  to  carry  our  necessaries,  no  wood 
lor  the  millions  of  railroad  ties,  telegraph 
or  telephone  poles.  Coal  and  e\ery- 
ihing  that  needs  coal  would  be  dearer, 
because  our  mines  are  tremendous 
users  of  wood,  for  many  purposes. 

Isn't  it  time  to  "think  ahead'  'a  little.' 

A  Good  Beginning 

Suppose  for  instance,  we  double  the 
life  of  our  lumber.  That  would  at 
once  cut  the  cpst  almost  in  half,  as 
well  as  save  wood-  Isn't  that  a  pretty 
good  beginning? 

The  Forest  Service  endorses  Coal 
Tar  Creosote  Oi!  as  the  best  means 
for  preserving  wood  from  decay,  and 
mort  than  100, 000. 000  zoUom  are 
used  each  y«^  in   the  United  States. 

Coal -Tar  Ojj4|sote  has  been  the 
upi^rsally  rej^r   ^^standard  woqd 


"Many  of  tkf  rrtomrtet  wr  hove  br*n 


O  t"r..i'— .....1  J  UMrfrr-'.od  timri  fatttr 
Ikon  thfy  ore  being  rrpn-ductd. 
Somf  of  the  richrU  timber  landt  of 
this  continent  have  already  been  drt- 
troyed.  end  not  replaced,  and  otk*r 
vail  areui  arr  nn  the  verfe  of  destrmC' 
lion  .  .  .  Shall  we  continue  the  watU 
and  destruction  of  our  natural  re- 
xourcet,  or  shall  we  conserve  them? 
There  is  no  other  queylion  of  equal 
gravity  note  hrfort  the  Notion  .  . 
Unless  we  snlve  that  problem  it  will 
avail  us  tittle  to  solve  all  others  .  .  . 
To  solve  it,  the  whale  Nation  must 
undertake  ihr  task  thrnuf>h  thttt  arga»* 
iaations  and  associations.  " 

—  Theodore  Roosevelt* 


preservative  for  over  fifty  yeart.  It  is 
not  an  experiment  or  fad.  Ihere  is  no 
authentic  record  of  the  failure  of  creo- 
sote, properly  applied,  to  protect 
wood  from  decay.  •■'irst  used  in 
Europe,  the  recognition  oi  its  value 
America  is  indicated  by  the  fact  th 
the  railroads,  who  in  191  S  used 
37,000.000  yreo5gie_d  ties  ^  ' 
creased  their 
of  (he  supply 


resources  that  arc  so  necessary  to 
national  prosperity,  and  even  safety,— 
because  they  may  be  employed  \viihout 
costly  preparations  by  anyone  under 
any  condition.  Carbosota  Creosote 
Oil  is  the  salvation  of  the  lumber  in- 
dustry. It  can  be  obtained  and  prop- 
erly used  by  every  consumer  of  w  ood. 
Every  lumber  distributor,  each  con- 
sumer of  structural  wood,  the  archi- 
tect and  the  engineer,  arc  in  duty  bound 
to  employ  and  urge  the  use  of  e\ery 
available  and  practical  nie;ins  of  fight- 
ing wood  decay,  not  only  because  of 
the  self-inieresi  in  the  resulting  profit, 
but  also  because  of  the  difb^y  bene- 
ficial influence  upon  the  comtnSlLweal. 


Treating  tPoles 

The  average  life  oj 
poles  is  betM_>ytD^^^ 
dependini 
locality 


changes  in  design  and  proper  treatment 
with  Carbosota.  Surveys  by  our  experts 
may  be  arranged  for  where  necessar>". 

Saving  Mill  Roof  Decks 

There  are  few  industries  where 
greater  need  exists  for  creosoted  wood 
than  in  paper  and  textile  mills.  High 
humidity  in  machine  rooms  and  weave 
sheds  causes  rapid  decay  of  root  boards 
and  timbers.  The  Open  Tank 
process  comprising  hot  and  cold  treat- 
ment in  Carbosota  Creosote  Oil  will 
double  the  life  of  lumber  subject  to 
such  severe  conditions. 

Farmers  Need  It 

H  E  rural  con^*'**^i«('^are  by  f  arthe 


Popularizing  Wood  Preservation  is 
a  national  service.  This  full  page  ad- 
vertisement which  appears  in  the 
March  27th  issue  of  the  Saturday 
Evening  Post  is  the  first  step  in  a  na- 
tion-wide campaign  to  further  the  eco- 
nomical use  of  timber  by  equalizing  the 
natural  and  mechanical  life  through 
creosoting. 

Address  nearest  office  for  free  folder 
No.  406,  about  carbosoting  poles  by 
non -pressure  treatments. 


Green  wood  cannot  be  effectively  creOBOted  by 
iion-preKsure  proceeses.  It  should  be  air-dry.  In 
rerions  of  moiat,  warm  climate,  wood  of  some 
species  may  start  to  decay  before  it  can  be  air- 
dried.  Exception  should  be  made  in  such  cases 
and   treatment   modified   accordingly. 


^t^ 


OrAd«-One  liquid 


The  ^^0t  Company 

Chieaso                     Phila/lelphtB  Boaton 

Biminshun             Seattle  WMWngton 

CnevBl»nd                  KsnuM  Clljf  E'^r'" 
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BethtchMD                Dulatb  Youngitown 

BanKor  N«w  OrlMM 
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Quality  Trolley  Wheels  and  Harps 


Like  all  other  Columbia  products  the  trolley 
wheels  and  trolley  harps  manufactured  by  us 
have  as  their  motto  Quality. 

Quality  first,  last  and  always.  This  means  to 
our  customers  that  they  can  be  assured  the  best 
the  market  can  afford. 

Our  wheels  and  harps  are  made  of  the  very  best 
metals  that  can  be  obtained.  Special  attention 
has  been  given  to  get  long  wear  and  good  lubri- 
cation. This  means  the  elimination  of  high 
maintenance  and  numerous  tie  ups  due  to  defec- 
tive trolley  harps  and  wheels. 

Let  us  hear  from  you.     We  want  to  help  you. 


Columbia  Machine  Works  &  Malleable  Iron  Co. 


TOOLS 

Armalar*   and   asl*   ataraigklanars 

Annatur*    shaft   (traigbtanart 

Armatara   bncgia*    and    ilaadt 

Babbitting    molilt 

Banding    and    baading    macbina* 

Car  boiat* 

Car  raplacar* 

C*il  taping  macbina*   for  armatura  laad> 

Coil    winding    macbina* 

Pinion  pallor* 

Pit  Jacks 

Signal  or  targot  (witcbaa 

Taniion   alaada 


Atlantic  Ave.  and  Chestnut  St. 
Brooklyn,  N.  Y. 

A.  A.  GREEN.  Salas  Mgr.. 
fO  Church  St..  N.  Y.  C. 

J.  L.  WHITTAKER. 

141  MUk  St.,  B*atan,  Mau. 


E.  ALLISON  THORNWELL 

I02S-T    AtUnIa    TrutI    BIdg., 
AllanU.  Ca. 


CAR    EQUIPMENT 

Armatura   and   asia  baaring* 
Armatura  and  fiald  coil* 
Baaring*   (axia  and  armatura) 
Brush-holdar*    and    bru*h-baldar 

•  pring* 
Bralia,   door  and   otbar  bandlat 
Brake    forging*,    rigging*,    ate. 
Car   trimming* 
Commutator* 
Controllar   handb* 
Forging*   of  all   kind* 
Gaar   ca*a*    (*t«al   or   mallaabia    Iraa) 
Grid   rc*i*tor* 

Th'rd-rail    *hoa    baam*    and    acca**aria* 
Trotlajr  pola*   (ataal)  and  whaaU 
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Maximum 

Birney  Safety  Cars  will  give  sat- 
isfaction, but  to  obtain  maximum 
results — the  greatest  to  be  had — 
one  fundamental  principle  must 
be  followed. 

Increase  the  number  of  car  units 
on  your  lines,  giving  a  more  fre- 
quent service,  and  there  will  be  a 
corresponding  increase  in  patron- 
age that  will  more  than  warrant 
the  installation. 


Write  for  copy  of   Brill   Publication  No.  245.     It 
£ives  actual  figures  of  results  on  many  properties. 


xBlRNEV^ 


THEJ.G.  BRILL  COMPANY 

,.  •/       Phi  la  delphia,  Pa.       ^  -"^— 


AMERICAN  CAR  CO.,  St.Louis.Mo. 
G.CKUHLMAN  CAR  CO.,Cleveland,0hia 
WASON  MANFG.CO.,  Springfield.  Mass. 
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Phono-Electric  is  used  for  overhead         ^^^ 
tion  by  railways   that  operate  on  the  basis 
service  first.    "Service  First"  means  absence  of 
traffic    disturbances  —  which    means    ultimate 
economy. 

Phono-Electric  gives  "Service  First"  because  it 
is  made  to  withstand  hard  knocks  without  crys- 
tallization— high  operating  temperatures  do  not 
cause  permanent  elongation — and  it  wears  away 
but  slowly  under  the  heaviest  traffic. 

Make  a  profitable  experiment  at  your  point  of 
hardest  service,  try 


Bf Idg c p or t  B r<  1  ss  Campatrr 


l'r.i(l(3('i)')'it 


I'oniuxtk  111 


l>iJ./>,;i/(e^i>-:iJ)/ 


Electric    Railway    Journal 


April  3,  1920 


WE9TINOHOUSE  ELECTRIC   A  MANUFACTURING  CO. 
EAST  PITTSBURGH.  PA. 


W^stinghouse 


Vol.  55,  No.  14 


New  York,  April  3, 1920 


Pages  679-734 


Electric  Railway 
Journal 


H  .  W  .  BLAKE,  Editor 


Contents 

The  Place  of  the  Bus  in  Passenger  Service — Part  II 

Walter  Jackson  presents  details  of  the  relative  costs  of  car  and  bus  operation 
in  Great  Britain,  together  with  some  notes  on  bus  design,  weight  and  capacity. 
Operating  speeds,  legal  regulations,  fuel  and  roadway  taxes  are  also  con- 
sidered   * Page  683 

Wisconsin  Utility  Men  Meet 

The  twelfth  annual  convention  of  electrical  men  considers  safety  cars,  auto- 
matic substations,  labor  welfare  and  publicity  at  a  well-attended  two-day 
session   Page  690 

Safety  Car  in  Operation  Next  Door  to  North  Pole 

H.  E.  Weyman  declares  that  the  experience  at  Levis,  Que.,  during  the  winter 
just  closed  has  demonstrated  that  climatic  and  topographical  handicaps  do 
not  put  light-weight  cars  out  of  the  race Page  699 


Editorials 679 


Norfolk  Invites  the  Pxjblic  Utility  Inves- 
tor   


678 


A.  R.  E.  A.  Convention  Makes  New  Record  689 

Possibilities  of  Street  Car  Operation 692 

I.  R.  T.  Publicity 694 

The  A.  R.  E.  A.  and  Electrification 695 

Swiss  Install  Automatic  Substations 703 

Stresses  in  Railway  Track  Analyzed 704 

Speeding  Kansas  City's  Traffic 707 


Electric  Railway  Notes  from  Italy 709 

Why  Do  Car  Fares  Differ? 710 

Service  at  Cost  in  Memphis 712 

Letter  to  the  Editors 714 

Recent  Happenings  in  Great  Britain 715 

News  of  the  Electric  Railways 716 

Financial  and  Corporate 722 

Traffic  and  Transportation 726 

Personal  Mention 730 

Manufaci'urers  and  the  Markets 732 


McGRAW-HILL  COMPANY,  INC.,  10th  Ave.  at  36th  Street,  NEW  YORK 


JAMES  11.  McGRAW.  President 
ARTHUR  J.   BALDWIN,  Vice-PreBident 
J.  MALCOLM    MUIR.   Vice-President 
P.   M.   FEIKER,    Vice-President 
EDWARD   CALDWELL,    Treasurer 
JAMES  U.  McGRAW,  JR.,  Secretary 


WASHINGTON.  D.  C,  010-811  Colorado  Bld«. 
CHICAGO.  Old  Colony  Buildlnf 
PHILADELPHIA.    Real    Estate    Trust   Bulldlnj 
CLEVELAND.  I^aderNews  Buildlnit 
SAN   FRANCISCO.  Rialto   Buildinr 
LONDON.   E.  C,   6  Bouverie  St. 
BUENOS  AJBES,  Calle  Corrlentes.  885 


Cable  Address:  "Machiniat,  N.  T.' 


Publisher  also  of 

Electrical   World 

American    Machlniat 

Power 

BnvlneerinK    and    Mlnlne    Joomai 

Electrical  MercbaniUsIng 

Coal    A(e 

Jonmal  of  Electricity 

Chemical    and    Metallnrgleal    EnKlneerlnK 

EDKlneerins    Newa-Becord 

Ineenierta  Internaclonal 


Member   Audit    Bureau    of   Circulations.     Member   Associated 


United  States.  Mexico.  Cuba,  Porto  Rico.  Hawaii 
or  the  Philippines.  S4  per  year.  Canada,  95.60; 
elsewhere.  57:  50c.  Extra  Zone  Postaffe  in  state* 
west  of  the  MiBalasippi.  Alaska,  Hawaii,  the  FhllllH 
pines,  Porto  Rico,  Canal  Zone,  Cuba  and  Mexico. 
Single  Copy.  20c. 

No  back  volumes  for  more  than  one  year  and  no 
back  copies  for  more  than  three  months. 
Chansre  of  Address — When  change  of  address  la 
ordered  the  new  and  the  old  address  must  be  given. 
Notice  must  be  received  at  least  ten  days  before 
the  change  takes  place. 

Copyright.      1920.     McGraw-Hill     Company.     Inc., 
Published   weekly.     Entered   as   second-class   mat- 
ter.   June   23,    1908.    at   the   Post    Omce    at   New 
York,  under  the  Act  of  March  3.  1879. 
Bualnesa    Papera,    Inc. 


Circulation  of  this  issue,  7,000  copies 


Advertising  Indexes — Alphabetical,  80;  Clas    sifled,  74,  76,  78;  Searchlight  Section,  69-73 


Electric    Railway    Journal 


April  3,  1920 


JACKSON  FINDS 

There's  Wisdom  in  the  Use  of  Safety  Cars 

Karly  in  June,  1919,  the  Jackson  Railway  &  Light  Company,  Jackson,  Tenn.,  began  genuine 
Safety  Car  operation.  Hardly  a  month  had  elapsed  before  we  received  the  following  letter  from  the 
deli(;hted  user: 

Jackson  Railway  &  Light  Compasv 
Mr.  C.  P.  Ca«t,  President,  Jackson,  Tenn.,  July  25,  1919. 

Safely  Car  Devices  Company, 

Boatmen's  Bank  Building,  St.  Louis,  Mo. 

.My  l/ear  Mr.  Cass: 

So  far  our  new  Safety  Cart  have  been  very  satisfactory  indeed.    They  are  verf  popular 
viilh  the  fiuhlic  and  nur  men,  and  we  have  had  no  objection  from  the  city  officials. 

We  have  been  able  to  iperJ  up  our  tc/iedulri,  and  there  is  no  doubt  of  the  fact  that  the 
cars  have  inrreattd  tarningt. 

Very  truly  yours, 

(Signed)     JOHN  WISDOM,  General  Superintendent. 

Note  the  portions  of  Mr.  Wisdom's  letter  that  we  have  taken  the  liberty  of  italicizing.  It's  won- 
derful how  all  the  fancied  objections  to  Safety  Car  operation  vanish  into  thin  air  when  operation  actually 
begins.  And  at  Jackson,  Tenn.,  it  is  the  car  operators  themselves  who  are  most  pleased  liecausc  they 
had  never  used  air  brakes  before.  But  the  use  of  air  brakes  is  only  one  feature  of  the  making  of  a 
Safety  Car.  It  is  not  a  100  per  cent  Safety  Car  unless  it  is  equipped  with  automatic,  laborless  appa- 
ratus, so  interlocked  that,  regardless  of  the  illness,  or  distraction  of  the  operator,  the  power  will  be  cut 
off  instantaneously,  the  air  brakes  and  sander  applied  immediately  thereafter,  and  the  doors  unlatched 
for  safe  and  easy  exit.  Furthermore,  it  is  a  Safety  Car  only  when  the  doors  must  be  closed  and  the 
step  folded  before  the  car  can  start,  and  when  the  air  brake  must  be  applied  before  the  doors  are 
opened  and  the  step  lowered  in  bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  COMPANY 

Main  O/Tice- Boatmen'*  Bank  Building,  ST.  LOUIS 
CHICAGO  WASHINGTON  NEW  YORK  PITTSBURGH 

Railway   Exchange   Building  Munsey  Hldg.  City  Investment   Building  Wrstinghnuse  Building 

r.AN.AD.^ — Canadian   Weilinghouse    Co..   Ltd..    Hamilton.   Onl. 
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Efficient  maintenance  of  the  Air  Compressor 
5s  forwarded  by  providing  a  good  Air  Strainer 


Westinghouse    "Bungalow"     Type     Air 
Compressor  fitted  with  an  8-in.  strainer. 


A  Good  Air  Strainer 

must  be  one  which,  while  performing  its  function  of 
straining  the  air  being  drawn  into  the  compressor,  will 
not  restrict  and  reduce  the  intake  of  air  at  the  strainer, 
either  by  insufficient  screen  area  or  by  clogging  up  of 
the  strainer.  These  two  evils,  common  to  air  strainers, 
are  avoided  in  the  Westinghouse  8-inch  type.  Its  large 
screening  area  permits  a  gentle  flow  of  air  to  the  com- 
pressor, and  its  practical  construction  makes  easy  the 
process  of  disassembling  to  remove  collected  dirt. 

Air  Brake  Building  Our  Business  For  a  Lifetime 


Westinghouse  Traction  Brake  Company 


General  Offices  and  Works:  Wilmerding,  Pa. 
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The  Symbol  of 
Efficiency  in  Electrical  Conductors 


?Il 


HOT  ROLLED  COPPER  AND 
BRONZE  RODS 

COPPER  AND  BRONZE  BARE  WIRE 

Round,  square  and  rectangular,  plain  and  tinned 

COPPER  AND  BRONZE  TROLLEY  WIRES 

Round,  grooved  and  figure  eight 

POWER  CABLES 

Solid  and  Stranded 


\l 


ROUND  EDGE 

FLAT 

COPPER 

WIRE 

MAGNET 
WIRE 

Round,  square  and 

rectangular 

cotton  covered 

silk  covered 

enameled  covered 

enamel  and  cotton 

eniuncl  and  silk 


POLISHED  COPPER 
PIANO 
COVERING 
WIRE 


RUBBER 

INSULATED 

WIRE 

Bridle  wires 
flexible  cords 
jumper  wires 
telephone  wires 
N.  E.  C.  S.  wire 
fixture  wires 
heater  cords 


SPECIAL  WIRES  AND 
CABLES 


WyY-'-'-:'': 


GATHERING  LOCOMOTIVE 
CABLE 

GAS  ENGINE  CABLE  MINING  MACHINE  CABLE 

WIRES  AND  CABLES  FOR  EXPORT 

DECK  CABLE  BREWERY  CORD 

AUTOMOBILE  WIRES 

Charging  Cables,  ignition  wires 
starter  cable,  lightning  wire 
hom  wire 


>^S^ 


.V*l 


fffRSSf) 

11  iifiii 

I  iiorii 

IMfUJI 

illfUill 


ROME 


ROME.N:ye 
USA. 
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0-B  Type  F-3  Compressed  Terminal  Bond — Patented 


Rail  Bonds  Belong  in  the  Most 
Abbreviated  Budget 

You  encourage  expense  when  you  leave  rail  bonds  out  of  the  budget. 

How  much  does  it  save  when  subnormal  voltage,  caused  by  neglected 
bonding,  results  in  burnt  out  armatures? 

How  much  does  it  save  when  people  fuss,  fume  and  walk  while  motors 
limp  below  speed  and  capacity  on  insufficient  voltage? 

How  much  does  it  save  to  pay  for   power  which  leaks  away  through  a 
poor  return? 

The  tighter  money  is,  the  more  essential  it  is  that  you  have  good  bonds. 

O-B  Bonds  are  good  bonds. 

The  Return  Circuit  is  a  compact,  straight-arm  message  about  bonding. 
Among  other  things  it  describes  two  convenient  ways  to  find  defective  bonds. 
Send  for  a  copy. 

The  Ohio  Brass  Company 

Mansfield,  Ohio 


New  York 


Philadelphia 


Pittsburgh 


Chicaiio 


Los  Angeles 


San  Francisco 
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0-n  Type  ST-;;  Om  Weld  Bond. 
(Patented) 

For  Installation  by  Oxy-acetylene 
process. 


O-B   Type   AW-3   Bond. 
(Patented) 

For  Installation  by  Arc  Weld 
Process.  May  be  used  with  al- 
most any  electric  welding  ma- 
chine now  on  the  market. 
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NIAGARA  FALLS,  NEW  YORK 


You  Can  Sell  Your  City 
a  "White  \VV^too 


0T    Niagara    Falls,    New 
York,    the   electric    rail- 
I  way    company    and    the 

city  authorities  got  together  and 
pooled  interests  in  the  idea  of 
creating  a  real  "white  way" — a 
main  thoroughfare  whose  bril- 
liant night  lighting  would  mir- 
ror forth  the  true  progressive 
spirit  of  the  community. 

And  the  "White  Way"  came 
int«j  being  in  a  very  interesting, 
practical  way.  ''Elreco"  Com- 
bination Lighting  and  Trolley 
Wire  Poles,  of  tubular  steel  con- 
struction, were  installed. 


These  handsome  fixtures  took 
the  place  of  the  former  unsight- 
ly, uneconomical  wooden  trol- 
ley poles,  and  also  of  the  old- 
time  street-lighting  fixtures — 
thus  reducing  the  number  of  ob- 
structions on  the  curb  line  as 
well  as  providing  the  generous 
illumination  desired. 

It  is  a  simple  matter  for  the 
street  railway  company  to  start 
action  in  a  matter  like  this;  and 
once  started  the  popularity  of 
the  scheme  will  carry  it  through 
very  quickly,  because  it  is  good 
business  for  all  concerned. 


Write  for  Catalog  "F,"  ahowing  reproduction*  from  actual  photograpfiB 

of  "Elreco"  Combination  Railway  and  Ligftting  Pole*  inttalled  in  many 

citie*.     It  will  ttir  your  enthutiatm! 

Electric  Railway  Equipment  Company 

Cincinnati,  Ohio 
30  Church  SirMt.  N«w  York  City 
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When  They  Planned  1920  Track 
Construction  They  Reasoned  Like  This: 


THERE  is  a  type  of  paved 
street  track  construction 
that  eliminates  half  of  the  con- 
crete usually  required. 

Its  fundamental  principle  is  the 
economical  distribution  of  steel 
in  concrete  with  both  so  propor- 
tioned to  obtain  all  their  inherent 
advantages. 

Eleven  years  of  experience  of 
other  companies  on  hundreds  of 
miles  of  paved  street  track  with 


this  design  has  stamped  it  with 
the  mark  of  success. 

One  of  its  units  required  for  six 
feet  of  track  costs  only  5  cents  a 
foot  more  than  the  doubtful 
wooden  ties  that  are  now  being 
offered  to  us. 

Therefore,  we  will  use  this  con- 
struction on  our  1920  work. 

"They"  are  our  new  customers 
and  the  construction  is  Steel 
Twin  Tie  Track. 


THE  INTERNATIONAL  STEEL  TIE  COMPANY 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 
GENERAL   SALES   OFFICE  AND   WORKS:     CLEVELAND,   OHIO 
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SYSTEM 

►  OF 

SfGNALiNG 


(Bulletin  69— T.  D.  B.  System— on  request). 


Particular  attention  is  called  to  the  (ollowing  summary  of 
results  to  be  obtained  by  the  u&e  of  this  system.  This  will 
doubtless  appeal  to  the  executive,  of>era«ing  and  engineering 
departments  of  all  intcrurban  railways. 

FIRST:— MAXIUUM  PROTECTION :— Each  car  has 
at  all  times  one  or  two  stop  signals  protecting  it  at  the  rear  as 
well  as  head-on. 

SECOND:— MAXIMUM  SPEED >-A  proceed  signal 
means  that  the  block  is  unoccupied. 

THIRD:— SIMPLICITY  OP  OPERATION :—Fjich  sig- 
nal gives  but  (wo  indications,  stop  and  proceed.  All  appar- 
atus is  operated  automatically  ,  therefore,  trainmen  do  not  need 
to  manipulate  any  part  of  the  signal  system.  All  cars  receive 
the  lamc  indication  to  pass  into  a  block. 

FOURTH;— FACILITY  OF  OPERATION:— A  car  re- 
ceiving a  clear  signal  can  proceed  wilhcul  driay.  Each  block 
is  a  unit  with  clearly  defined  limits;  the  absence  of  prehmin- 
arics  insures  that  a  car  in  one  block  does  not  affect  other  cars 
in  or  approaching  adjoining  blocks.  A  car  may,  therefore,  at 
any  time  proco-d  promptly  to  a  siding  or  meeting  point. 

FIFTH :— SIMPLICITY  OF  RULES:— There  are  only 
two  indications,  (top  and  proceed,  which  arc  so  easily  under- 
stood that  trainmen  are  favorably  impres.sed  and  appreciate 
the  fact  that  they  can  be  observed  without  difficulty  or  con- 
fusion. 

SIXTH :— SHORTEST  POSSIBLE  HEADWAY 
UNDER  FULL  PROTECTION :— Opposing  or  followini; 
cars  are  spaced  a  minimum  safe  distance  apart.  Under  a  sys- 
tem requiring  preliminaries  the  spacing  is  increased  at  certain 
places  by  a  distance  equal  to  the  length  of  the  preliminary  with* 
out  securing  additional  safety.  The  fact  that  the  length  of  Ihr 
preliminary  does  not  always  bear  a  fixed  relation  to  the  length 
ci  the  block  and  that  the  preliminary  may  be  at  either  end, 
means  that  all  signals  do  not  give  the  same  information. 

SEVENTH:- HIGH    EFFICIENCY:— Standard   appar 
atus  and  simple  controlling  circuits  are  used  throughout. 

EIGHTH :^AOAPTABILITY    TO    CONDITIONS:— 

This  system  is  applicable  lo  all  track  and  IralTic  conditions. 


m^t  Wixmn  ^tDttcf)  $c  Signal  Co. 


Tr.^ 

Eg 

M«rk 


SWISSVALE,  PA. 

Cily  InTaaliag  Bldg.  Paopla*    Gat   Bld(. 

NEW   YORK  CHICAGO 

McGill    Buiiaing  Railway    Esckanga    Bldg.  So.    Pacific    Building 

MONTREAL  ST.  LOUIS.  MO.  SAN   FRANCISCO 

Rrprr»nl»d   by   ih>   CENEKAL  ELECTRIC   CO.   In   Auslralaala,   South   AfHca  and    Artmllna 
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p  Your  Apparatus  has  Doubled  inValae 


lo 


5 


M 


(I 


7 


.^ 


l«B 


Do  not  risk  complete  destruction  or  serious 
damage  to  your  apparatus  by  lightning.  It 
has  doubled  in  value  since  you  last  considered 
lightning  protection  seriously.  Replacement 
or  repairs  mean  great  expense  and  long  in- 
terruption of  service. 

Garton-Daniels  Lightning  Arresters  have 
proved  their  efficiency  for  29  years.  Use 
them  always  for  your  important  station 
apparatus. 

Write  for  Bulletin  No.  163. 

Electric  Service  Supplies  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 
PHILADELPHIA  NEW  YORK  CHICAGO 


17th   and   Cambria   Sl«. 


SO    Church    Street 


Monadnock  Building 
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RAVEtS— TO  TOWNS  ^WHERE-^-7^ 

HERMIT  INSERT  RAILWELDDSfG 

ERMINATEDJEE^vGK^TROUBLES — 


•  Pittsburgh's  smoke  makes  the  Pittsburghians  spend 
niillions  of  extra  dollars  annually  on  laundry  bills. 
What  a  waste! 

But  there's  no  waste  about  the  thousands  of 
THERMIT  INSERT  RAIL  WELDS  installed 
throufchout  Pittsburgh  and  vicinity  during  the  last 
several  years.  Out  of  approximately  5600  welds 
made  by  the  Pittsburgh  Railways  the  breakage  re- 
ported has  been  less  than  1/10  of  \';'f  and  no  signs 
of  cuppinf/  can  hr  nbtrrrrd  at  all) 

S*ni   tar   Rail   W«Mln(    Pamphl*!    1233. 

METAL  S^HERMIT 


Can  :in  type  of  joint,  welded  or  mechanical, 

touch  this  low  maintenance,  non-cupping  record  ? 
We  guess  ijori 


CKicet' 
Pitts 


-•^c?- 


'*«>m>i:i 


,S^  Francisco 
Tororvto 


"Nasi  Stop,  Youngilown  I" 
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ANACONDA 

Copp  er  Wire 


Anaconda  Copper  Wire  is  made  from  the 
famous  B  &  M  Brand  Copper  Bars  in  our  own 
mills,  under  the  direct  supervision  of  Anaconda 
experts. 

The  fact  that  B  &  M  Brand  Copper  contains 
less  than  1/100  of  1%  metallic  impurities  is  suffi- 
cient guarantee  of  the  purity  of  the  finished 
product. 

Anaconda  Wire  is  made  in  sizes  and  in  various 
degrees  of  hardness  to  meet  every  requirement. 

Allow  our  engineers  to  figure  on  your  require- 
ments when  new  work  is  contemplated. 


Photo  in  panel  above  show*  Anaconda  Wire 
Bench  with  annealing  furnace  in  background 


ANACONDA,  COf>PER.  MINING  COMPAN^^ 
R,oUin0  Mills  D^pi  Groeii  Falls  Mont 
^       General  OfTice 
Uollin^  Mills  Dept  Chicago 
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"Apex"  Joint  for  Guard 
and  Girder  Rail 


iStart  Spring  Right 

Make  Your  Track  a  Permanent  One 

by  using 

INDIANAPOLIS  Apex  Welded  Joints 
No  Bolts-No  Bonds-No  Maintenance 

Now  Is  the  time  to  begin.  Build  your  track 
for  the  future.  Your  rail  life  is  measured  by 
its  joint  life.  It  matters  not  how  old  the  rail 
is,  Apex- Welded  Joints  add  years  to  its  life. 

Indianapolis  products  are  all  money  and  main- 
tenance savers. 

Let  us  acquaint  you  with  them 

Indianapolis  Switch  &  Frog  Co. 

Springfield,  Ohio 
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Even  on  old  track  the  installation  of 

Abbott  Rafl -Joint  Plates 

will  pay  very  large  returns 


Abbott    Plates    laid   with   new 


^^^^^^-r^/   rails  spliced  with  new  angle  bars 


TKe  photograph  $hoict  hmc  the  Lake.  Shore  Electric  BaUtait  u  tutng  Abbott  Fiat- 
ended  Rail-Joint  Plates  in  connection  tcith  109  lb.  A.  B.  A.  section  of  rail  and  special 
flat  splice  bars.  The  bars  are  welded  to  the  plau  and  rail  ontg  along  the  flange  of 
the  rail,  an  arrangement  which  gites  S9'k  of  the  electrical  eondiietivi:r  of  the  rail 
and  avoids  ong  overheating  with  the  resulting  possible  injvrp  to  the  rail  head  metal. 
Mr.  A.  V.  Brown.  Engineer  of  Construction  of  this  road,  is  most  enthusiastic  over 
these  joints  and.  believing  that  a  device  as  efficient  as  the  Abbots  Bail-Joint  Plate 
should  be  brought  to  thi  attention  of  other  construction  engineers,  he  does  not  hesi- 
tate to  sat  so. 


These  S$-tb.  rails  were  laid  in  !»•«.  and  Ai«  to  ezlremetf  heart  traffle  of  cilt  and 
interurban  cars,  had  developed  serious  joint  wear  bt  19IS.  On  account  of  the  two 
and  three-steel-car  trains  then  being  run,  new  track  was  seriouslt  considered  at  that 
time.  It  was  flnallt  decided,  however,  to  bolster  up  the  old  track  with  Abbott  Bail- 
Joint  Plates,  This  track  is  now  standing  heaiier  traffic  than  ever  and  will  be  in 
service  for  some  tears  to  come.  The  Abbott  Plates  have  given  entire  satisfaction  and 
sines  their  lnstatlaH»ii  there  has  b*e»  no  trouble  of  ant  kind  <ctr*  l*«  ioinis. 


protect  the  angle  bars  from  wear- 
ing to  loose  fit  at  the  center  and 
thereby  accomplish  greater  maintenance  economy 
than  possible  by  applying  the  plates  after  the  angle 
bars  have  become  worn  and  the  ends  of  the  rails 
have  begun  to  batter.  The  time  to  install  Abbon 
Plates  is  therefore  at  the  start  and  in  this  way  get 
the  longest  possible  life  from  the  rails.  But — the 
ver\  best  way  to  preserve  old  track  for  at  least  a 
few  more  years  of  useful  life  is  to  bring  the  surface 
up  to  uniform  level  and  put  Abbott  Plates  under 
all  the  joints. 

Installation  on  old  or  relaid  track  is  most  eco- 
nomically and  conveniently  accomplished  by  placing 
the  plates  when  the  ties  are  respaced  in  the  "back 
work"  after  the  track  laying  is  completed.  The 
plates  may  be  placed  under  joints  in  old  track  with- 
out disturbing  the  ties  if  adzing  is  resorted  to,  but 
preferably  the  track  surface  should  be  readjusted 
by  working  the  ballast  rather  than  by  cutting  into 
the  ties. 

Abbott  Plates  have  now  been  used  in  such  large 
quantities  and  for  so  many  years  that  ample  evi- 
dence of  their  worth  is  readily  obtainable — and 
now  that  they  are  made  in  ever>-  desirable  size  and 
in  types  to  meet  every  railway  need,  we  are  pre- 
pared to  submit  accurate  data  on  performance  and 
costs.  If  you  want  to  know  what  savings  they 
would  effect  on  your  own  road,  you  have  but  to 
tell  us  your  operating  conditions.  Our  engineers 
will  advise  you  to  your  best  interests. 

Aak  for  book 
"Lackawanna   Improved    Track    Appliance*" 


lackawanna  Steel  (ompawy 

General  Sales  Offices  and  Works: 

Lackawanna,  N.  Y. 


Atlanta 
Boston 
Buffalo 
Chicago 


Cincinnati 
Cleveland 
Detroit 
Nev  York 


Philadelphia 
San  Francisco 
St.  Louis 


Licensees  for  the  Xannfacture  of  LwAawanns  Steel  Sheet 
Piling:  For  Great  Britain  and  British  Colonies  in  the 
Eastern  Hemisphere:  Carco-Fleet  Iron  Co..  Xiddleabroosh. 
Entrland.  For  France,  Italr.  Spain.  French  Colonies  and 
Protectorate*.  ItaUan  Colonies  and  Spanish  Colonies  In 
the  Eastern  Hemisphere:  Cie  des  Forses  A  Atatriet  de  la 
Marine  et  d'Homtoiart.  Paris.  France. 

Sole  Exporter  (or  Other  Coontries:  Consolidated  Steel 
Corporation.   165  Broadway.  »«w  York. 
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Your  Choice 


Rcciprocatinc  Track  Grindar 


TRACK  GRINDERS  TO  MEET 
EVERY  SERVICE 


l!.^^3L""^ 

1 

1 

it.  _      -r 

'  d 

/^^^  T^^ 

_. 

C^haracter  or  class  of  grinding  work  to 
be  done  should  be  considered  when 
purchasing  grinders.  Let  us  offer 
suggestions. 

Complete  details  sent  on  request 


Unl*«raa.  Reluy  Track  Crtndar 


RAILWAY  TRACK-WORK  CO. 

3132-48  Eaat  Thompton  St.,  Philadelphia 


AThAB  IUII,WAy  SfPPl.Y  Ol  ELKCTRICAl.  KNniNF.KRINQ  A 

.  Ill  MANMFVTl  niNO  CO 

Ptti>hur(li.  t>* 


(HAS  N.  WOOD  CO  HITTHCOCK.  LLOYD  *  rvi ,  liw. 

n«l)m.MM*.  ;7AQiwMiVi««rteSt.K  C. 
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National  Pneumatic 
Door  and  Step  Control 

Means  Less  Delay  in  Congested  Streets 


A  good  deal  of  the  lower  schedule 
speed  due  to  traffic  congestion  can't 
be  helped;  but  some  of  it  can. 

For  example:  Higher  rates  of  accel- 
eration and  braking  as  well  as  quick- 
er closing  and  opening  of  doors  re- 
duce the  losses  due  to  traffic  conges- 
tion, because  they  save  the'seconds. 
And  seconds  count  when  you  con- 
sider that  in  a  congested  section  a 
car  is  likely  to  stop  at  every  block 
to  take  on  or  discharge  passengers. 
Therefore,  it  is  necessary  for  both 


motorman  and  conductor  to  be  able 
to  take  advantage  of  any  clear  space 
up  ahead  and  to  be  able  to  respond 
instantly  to  the  traffic  officer's 
"Go-Go". 

The  use  of  laborless,  practically 
instantaneous  National  Pneumatic 
Door  and  Step  Control,  including 
Safety  Interlocking  features,  assures 
you  that  your  men  will  have  incen- 
tive to  take  advantage  of  every 
opportunity  to  save  time  because  it's 
so  easy  for  them  to  do  it. 


whether  you  are  installing  National  Pneumatic  Door  Engines  alone 
or  as  a  part  of  the  famous  Safety  Combination  of  the  Safety  Car 
Devices  Company,  we  urge  that  you  also  use  the  door  shaft  and 
step  shaft  devices  of  the  National  Pneumatic  Company  to  secure  the 
smoothest  and  most  reliable  operation  possible  with  National 
Pneumatic    Door    Engines. 


NATIONAL  PNE»'**'^T1C   COMPANY 

INC. 

50  Church  St.,  New  York  ^111^  Edison  Building,  Chicago 

Works:  Rahway,  N.  J. 
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GOOD  ROADS! 

^ 

Macadam  and  Telford  showed  how  to  build  good  roads  a 
hundred  years  ago. 

The  great  lesson  of  this  generation  is  MAINTENANCE. 
Ask  the  soldiers  about  French  roads,  that  grow  new  skin  like 
your  hand. 

And  roads  of  steel?    Likewise 

The  EIRICO  Portable  Apparatus 

for  Rail  Bonding  and  Arc  Welding  makes  an  ideal  mainte- 
nance system.  Wherever  wear  or  injury  may  appear,  this 
small,  light,  portable  apparatus  may  be  operated.  Its  adapta- 
bility is  remarkable.    For  instance — 


April  3,  1920 


THREE 
OF  ARC 


PHASES 
WELDING 


Rail  Bonding  with  ihc  hRICO  Portable  Welder 


Write  ua  for  information  and  price* 


The  Electric  Railway  Improvement  Co, 

Cleveland,  Ohio 
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ACKLEY  BRAKES 

Found  The  World  Oyier 


^^'a 


FIG.  1 


The 

ACKLEY 

No-Staff  Brake 

With  the  Double  Eccentric 
Smooth  Drum  System 

No  Sprockets — No  Chain  Cutting 

Illustrating  the  Slack  A  djustment  Feature 

The  main  chain  (B)  and  the  check  chain  (C)  are  at- 
tached by  the  same  bolt  to  the  drum  at  (A),  and  lie  on 
opposite  sides  of  the  drum.  The  check  chain  is  attached 
to  the  main  chain  by  a  special  link  (D)  at  a  point  represent- 
ing the  distance  of  the  minimum  backward  travel  of  the  pull 
rod  sufficient  to  give  the  necessary  brake-shoe  clearance. 

When  brakes  are  being  applied  the  main  chain  is  taken 
up  on  one  side  of  the  drum  simultaneously  with  the  unwind- 
ing of  the  check  chain  from  opposite  side.  Fig.  1  shows 
main  chain  wound  once  around  drum  and  check  chain  un- 
wound. 

When  brakes  are  being  released  the  main  chain  unwinds 
until  stopped  by  the  mounting  check  chain.  Fig.  2  shows 
main  chain  unwound  a  distance  limited  by  the  check  chain 
(corresponding  to  the  travel  of  the  pull  rod)  so  that  the 
slightest  turn  of  the  hand  wheel  in  the  winding  direction 
causes  immediate  advance  of  the  brake  shoes,  all  unneces- 
sary winding  having  been  eliminated.  The  special  link  of 
the  check  chain  can  be  attached  to  any  link  of  the  main 
chain,  so  that  slack  can  be  adjusted  at  will. 

Ask  for  Bulletin  D 


^j\Anyiyj 


FIG.  2 


ACKLEY  BRAKE  ?^  SUPPLY  CORPORATION 

GSAGKLEYEj' COMPANY.  REPRESENTATIVES 

Li  50  Church  Sb-eet.Nev\rYoik,U.SA,  [ 

\1  CaUr  aJJrpys':AckkbraJ^fi".^    — ' 
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Ove  RESILIENT  RAILWAY  TIE 

Builds  Track  with  no  come  Back  - 


How  is  the  life  of  the  rail  prolonged 
by  the 

Siesiliency 

of  Dayton  Mechanical  Ties? 

The  cushion  feature  of  Resilient  Rail- 
way Ties  allows  just  the  right  amount 
of  rail  deflection.  Always  the  same; 
in  the  frozen  ground  of  Winter  or  the 
soft  thawing  of  Springtime.  This 
lessens  rail  crystallization. 

The  joint  tie  supports  the  rail  ends 
from  the  base  of  the  rails  and  on  ex- 
actly the  same  level.  Broken  down 
j  oints  and  battered  rail  end  s  impossible. 

THE    DAYTON     MECHANICAL    TIE     CO.,    704     COMMERCIAL     BLDG.,     DAYTON.    OHIO 
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DUFF  S^^  JACKS 


Make  Safety  Cars  Safer 

A  Duff  Emergency  Jack  carried  on  your  Safety  Cars  prepares  you 
for  any  emergency.  Many  lives  have  been  saved  by  having  a  Jack 
on  the  job  at  the  time  of  the  accident. 

The  Duff  Emergency  Jack  has  a  capacity  of  15  tons,  and  weighs 
only  110  lbs.  It  can  be  placed  vertically  or  inclined  up  to  a  15 
degree^angle.     Will  lift  the  full  rated  load  on  the  claw,  ^^Bl  j  H 

We  have  issued  a  special  bulletin  showing  the  Duff  Emergency  Jack 
in  use  explaining  its  all-around  adaptability  and  giving  the  names  of 
many  leading  railways  carrying  a  Duff  Jack  on  every  car. 

Send  for  a  copy  today 


New  York 


THE  DUFF  MANUFACTURING  CO. 
Pittsburgh,  Pa. 
Chicago  Atlanta  San  Francisco 


22 


Electric    Railway    Journal 


April  3,  1920 


"Doors  Closed- 5tep  Up 


Safe  Now  to  Start  Car 


^  "tour  Car^s  Are  Incomplete  Vithout 
'donsoliddtcd  AtormarisToor  Light  Starting  %al 


Whether  your  cars  are  fitted  with 
hand  operated  or  air  operated  doors, 
they  are  incomplete  from  the  stand- 
point of  speed  with  safety,  unless 
equipped  with  Consolidated  Door 
Light  Starting  Signals,  to  give  the 
starting  signal  to  the  motorman  in- 
stantaneously with  the  closingof  the 
doors. 

With  these  signals  you  will  ac- 
complish two  important  things:  you 
will  relieve  the  conductor  of  giving 
a  starting  signal  at  the  time  when  all 
his  attention  should  be  concentrated 


on  the  collection  of  fares,  closing  the 
doors  and  attending  to  the  safe  inter- 
change of  passengers:  and  you  will 
insure  the  absolute  elimination  of 
accidents  due  to  premature  or  un- 
authorized starting  of  the  car  while 
the  doors  are  still  open. 

The  cost  of  Consolidated  Door 
Light  Signals  is  so  low  that  you  can 
afford  to  put  them  even  on  the  cars 
that  you  intend  to  put  on  the  scrap 
heap  next  year.  Just  ask  us  for  fig- 
ures on  this  easy  form  of  Safety  In- 
surance. 


CONSOLIDATED  CAR-HEATING  COMPANY 

ALBANY  NEW  YORK  CHICAGO 
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B££i^  Baits^Ziiic 


Brady  Battery 
Zinc  works  night 
and  day  for  effi- 
cient operation  of 
railway  signals. 
It  is  paramount  to  an  "effi- 
ciency expert,"  because  it  is 
an  "efficiency  producer." 

In  formation  it  is  either  of  the  crowfoot 
or  circular  pattern.  In  weight  it  is  from 
3  to  4  pounds.  In  usefulness,  compared 
to  weight  and  dimensions,  it  is  huge. 

A  Traffic  Monitor 

Perfect  railway  signal  service  depends 
upon  perfect  batteiy  service.  Perfect 
battery  service  must  have  a  perfect  cur- 
rent, and  a  perfect  current  needs  perfect 
battery  zincs.  Combine  these  and  there 
will  be  approximately  perfect  traffic. 

Pure  virgin  spelter — the  best  that  can 
be  bought  in  the  metal  market— ana- 
lyzed in  our  own  laboratory  before  used 
and  inspected  before  it  goes  into  the 

melting  pot,  is  the  base 

of  each  zinc. 


It  is  a  pleasure  to 
answer  all  inquiries. 
Send  us  your  prob- 
lems. 

Facilities  for  ship- 
ping are  unexcelled. 
Tidewater  terminals 
at  our  very  door. 


Pure  spelter  lengthens  the  life 
of  the  zinc,  decreases  internal  resist- 
ance, increases  battery  activity,  and 
conduces  to  a  steady  and  strong  flow 
of  current.  We  have  proved  this  and 
our  customers  get  the  benefit. 

Absolute  Reliability 

Our  one  idea  in  producing  a  bat- 
tery zinc  is  that  it  must  not  fail 
From  ore  to  finished  product 
every  process  is  conducted 
under  the  strictest  supervision. 

If  mercury  is  requested  as  an  alloy  we 
use  one,  two  or  three  per  cent.,  as  the 
order  specifies.  All  zincs  are  fitted  with 
new  brass  binding  posts  and  screws. 

Another  Spedal  Point 

We  pack  our  battery  zincs  in  a  special 
box,  constructed  to  carry  them  safely 
whether  the  journey  be  long  or  short. 

We  have  installed  Brady  Battery  Zincs 

on  the  leading  railway  telegraph  sys- 
tems of  the  United  States.  The  best 
recommendation  of  their  efficiency  is 
that  they  remain  there  and  assume 
their  share  of  responsibility  in  the  daily  j^ 
operation  of  thousands  of  trains. 


Brady  Brass  G>mpaii3' 


95  Liberty  Street 
NEW  YORK  CITY 


GENERAL  OFFICES  AND  WORKS 

170-182  Fourteenth  Street 

and  169-17S  Fifteenth  Street 

JERSEY  CITY,  N.  J. 
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H-B  LIFE  GUARDS 

Are  the  Silent  Watchmen  of  the  Safety  Car 

No  safety  car  is  unfailingly  safe  unless  front  end  ac- 
cidents are  guarded  against.  This  is  why  it  is  neces- 
sary to  equip  your  safety  cars  with  H-B  Life  Guards. 
They  require  no  attention  and  work  automatically. 
Their  action  is  positive  and  (juick  as  a  flash. 

H-B  Life  Guards  watch  out  for  your  interests  as  well 
as  those  of  the  pedestrian.  Be  sure  and  specify  them 
on  your  orders  for  Safety  Cars. 


Barrier  of  Safety"  between  the  fallen 
pedestrian  and  the  car  wheels. 


The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General    Sates    Agent 

Wendell  &  MacDuffie  Co. 

61  Broadway,  New  York 
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If  you  save  power — measure  the  unit  you 
save — not  an  indirect  unit. 

The  ECONOMY  Meter  measures  in  "power 
units,"  not  in  indirect  units  as  do  other 
devices. 

The  ECONOMY  Meter  stimulates  correct 
feeding  and  braking.  Other  devices  put  a 
high  premium  on  excessively  fast  feeding, 
which  does  not  correspondingly  reduce  energy 
consumption. 

Every  operating  official,  every  motorman, 
every  mechanic,  knows  that  the  ECONOMY 
Meter  measures  the  power  consumed  by  the 
car. 

When  using  ECONOMY  Meters  motormen 
appreciate  and  know  absolutely,  trip  by  trip, 
whether  or  not  their  efforts  result  in  actual 
reductions  of  power.  With  other  power-saving 
devices  motormen  do  not  directly  know 
whether  they  have  actually  saved  power. 

There  is  no  mystery  about  power 
saving  with  ECONOMY  Meters 

The  ECONOMY  Meter  requires  minimum  atten- 
tion in  its  upkeep  and  maintenance.  It  does  not  need 
to  be  rewound  at  frequent  intervals  as  do  other 
devices. 

The  ECONOMY  Meter  is  a  rugged  device.  Over 
300,000  Sangamo  meters  with  the  same  tyjje  elements 
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are  in  daily  use  where  meters  are  needed  that  will 
withstand  rough  usage. 

ECONOMY  Meters  installed  on  your  cars  will  save 
from  10  to  20%  of  your  total  traction  power.  More 
than  50  installations  and  tests  have  demonstrated 
this. 

ECONOMY  Meters  afford  a  correct  and  depend- 
able basis  on  which  car  equipment  can  be  inspected 
and  maintained. 


Ask  for  Deferred  Payment  Plan  and  estimate 
of  operating  costs 


ECONOMY  ELECTRIC  DEVICES  COMPANY 

Old  Colony  Bldg.,  Chicago 

National  Railway  Appliance  Co.,  New  York  Burton   R.    Stare   Co.,    Seattle  Ludwig    Hommel   &    Co.,    Pittsburgh 

L.   A.    Nott,    San    Francisco  J.    G.    Monahan,    Los   Angeles 
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A  SPAN  of  1260  feet  proves  the  strength  of  Western  Red  Cedar  Poles. 
This  span  is  in  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul 
electrification,  15  miles  cast  of  Butte,  Alontana. 

The  entire  transmission  line,  across  some  of  the  highest  altitudes  on  this 
continent,  is  supported  by  Western  Red  Cedar  Poles. 

The  foremost  pole  in  the  accompanying  illustration  is  43  feet  6  inches  high 
above  the  ground.  In  addition  to  insulators,  cross-arms  and  hardware  this 
pole  carries  three  No.  00  six-strand,  hemp  core,  copper  cables,  and  l|-inch 
Siemans-Martin  seven-strand  steel  cable.  The  total  weight  supported  is 
910  pounds. 

The  significance  of  this  performance  can  not  be  denied.  In  a  region  where 
weather  hazards  are  greatest.  Western  Red  Cedar  Poles  support  the  lines 
of  a  great  railway  system  whose  watchword  is  "service." 

The  faith  which  the  Milwaukee  and  St.  Paul  Railroad  has  placed  in 
Western  Red  Cedar  Poles  to  render  uninterrupted  service  proves  that  they 
possess  the  first  of  the  six  vital  requisites  for  support  material. 

Throughout  the  entire  line  these  six  requisites,  expressed  as  necessary  for 
all  poles  by  prominent  transmission  engineers,  are  evident  in  Western  Red 
Cedar  Poles. 

They  carry  heavy  loads  and  endure  strenuous  weather  conditions.  Their 
light  weight  affords  easy  handling  in  rough  country.  Their  sightliness 
stills  all  agitation  against  overhead  construction  in  metropolitan  district.':. 
Their  low  cost  lessens  the  capital  invested.  Their  safety  and  adaptability 
are  asserted  by  their  use  in  mountainous  and  storm-swept  regions. 

Butt  Treatment  according  to  W.  R.  C.  A.  specifirations,  will  materially 
increase  the  life  of  Western  Red  Cedar  Poles. 

Send  for  information  regarding  Western  Red  Cedar  Poles.  See  that  your 
poles  meet  the  six  important  requisites.  Watch  subsequentjadvertise- 
ments  for|proo/ of  Western  Red  Cedar  superiority. 

WESTERN  RED  CEDAR  ASSOCIATION 

Peyton  Building 

Spokane,  Washington 


JS  VJtal  Pbte 
Requirsmsstts 


Durability 
Sidfitllness 
Lightweight 
Low  cost 
Safisty  and 
Adaptabilit/ 
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TEXACO  LUBRICANTS 

for  railway  shop,  power  plant 
and  rolling  stock 

Texaco  Lubrication  Engi- 
neers will  gladly  assist  you  in 
selecting  tne  right  Texaco 
Lubricants  for  your  shop — 
power-plant  rolling  stock,  or 
any  other  equipment. 

You  may  call  upon  them  to 
make  a  survey  of  the  equip- 
ment if  necessary.  This  is 
Texaco  Service — there  is  no 
charge. 

THE  TEXAS  COMPANY 

Dcpt.  RJ,  17  Battery  Place,  New  York  City 

New  York  Chicago  Houston 

Officis  in  Principal  Cities 
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Calculating!, 
Machine 


"Letting  the  Monroe  Calculating 

Machine  Prove  Its  Own  Case" 


"  '  I  ^HIS  machine  will  take  care  of  all  the 

I    figuring  of  every  department  in  your 

organization  for  the  Monroe  not  only 

Adds,  but  Multiplies,  Divides  and  Subtracts 

as  easily  as  other  machines  Add. 

"The  operation  of  the  Monroe  is  so  simple 
and  direct  that  anyone  can  work  out  compli- 
cated calculations  after  a  few  minutes'  prac- 
tice. For  instance,  just  depress  the  keys. 
Then  turn  the  crank — Forward  to  Add  or 
Multiply,  backward  to  Subtract  or  Divide. 
Nothing  could  be  easier  or  simple. 

"And   here's   another  big   advantage — the 


Monroe  Visible  Check.  The  figures  are 
always  in  sight  of  the  operator  who  is  able, 
at  all  times,  to  verify  every  calculation  at  a 
glance.  Because  of  these  the  Monroe  is  daily 
proving  in  thousands  of  offices  that  it  has  no 
superior  in  speed  and  absolute  accuracy  on 
all  kinds  of  figuring. 

"Better  than  anything  we  may  say  for  the 
Monroe  is  an  actual  try-out  of  the  machine 
on  your  work  in  your  own  offices  by  your  own 
help.  You  can  then  be  the  judge  as  to 
whether  the  time,  money,  and  errors  the 
Monroe  will  save  you  will  justify  its  installa- 
tion.   No  obligation  whatever." 


ONROE 


Reg.  U.  S.  Pat.  Off. 

Calculating 
Machine 

Not  only  Adds,  but  Multiplies, 
Divides     and     Subtracts     as 
easily    as    other    machines 
Add. 


Monroe  Calculating 
Machine  Company 

Woolworth    Building 
New  York,  N.  Y. 
OfSces  in  Principal 
Cities 
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White  2-ton  tower  truck,  owned  by  Worcester  Consolidated  Street  Railway  Co.,  Worcester,  Mass. 

PERFORMING   EFFICIENTLY 
AFTER   FIVE   YEARS   OF   SERVICE 


TIIEWorcesterConsoIidated  Street 
Railway  Co.,  of  Worcester,  Mass., 
has  operated  a  White  2-ton  tower 
truck  since  December,  1914.  It  is 
used  for  making  emergency  repairs 
on  the  overhead  construction  and 
transmission  lines. 

The  ability  of  this  White  to  respond 
quickly  to  emergency  calls  at  all 
times  has  helped  to  maintain  street 
railway  schedules.  "We  find  it  a  very 
efficient    and     dependable     truck," 


says  Mr.  W.  L.   Harwood,  Electrical 
Engineer. 

There  are  more  White  Trucks  in  the 
service  of  Public  Utilities — Electric 
Railways,  Telephone,  Gas  and  Elec- 
tric Companies — than  trucks  of  any 
other  make.  Whites  predominate 
mainly  because  their  dependability 
and  economy  have  been  so  firmly  es- 
tablished. White  Trucks  are  every- 
where known  for  their  high  earning 
power,  for  their  ability  to  do  the 
most  work  for  the  least  money. 


THE  WHITE  COMPANY 

CLEVELAND 


White  Trucks 
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Along  the  Road  of  Progress 

50  Years  of  Galena  Service 


Back  in  1869  Galena  Service  first  came  on 
the  market.  It  was  then  a  marked  im- 
provement over  all  others.  Horse  cars 
were  then  in  vogue  and  Electric  Cars 
were  unheard  of.  Just  see  what  progress 
has  been  made  in  that  short  stretch  of  50 
years. 

Rapid  strides  have  been  made  in  all  lines 
but  not  too  rapid  for  the  Galena  Service. 
As  new  devices  and  new  inventions  were 
made  it  meant  the  improving  of  Galena 
Service  to  compare  with  conditions.  Not 
only  has  it  met  each  condition  that  has 
arisen  but  has  kept  a  step  or  two  in  ad- 
vance! 

Today  as  in  1869  Galena  Service  is  an 
established  fact  and  when  real  service  is 
demanded  Electric  Railways  always 
know  where  to  turn.  So  well  is  our  policy 
established  and  so  fair  have  we  been  with 
our  prices  that  the  majority  of  the  Elec- 
tric Railways  have  adopted  the  Galena 
Service  as  a  standard. 
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Gray  Perfection 

Friction  Tape 
Utility  Friction  Tape 


Uniform  Tape  Quality 

The  uniform  good  quality  of  United 
States  Friction  Tapes  and  Splicing 
Compounds  is  due  to  high  grade  raw 
materials,  ample  manufacturing  facili- 
ties, and  rigid  inspection. 


United  States   Rubber  Company 

The  World'M  Largest  and  Most  Experienced 
Manufacturer  oj  Mechanical  Rubber  Goods. 
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YEARS  of  manufacturing  a  successful  tape 
for  every  trade  and  purpose  place  the 
United  States  Rubber  Company  in  a  position  to 
meet  every  need  of  electrical  engineers  and 
manufacturers. 

The  co-operation  of  this  company's  representa- 
tives is  freely  offered  to  tape  users  desiring  to 
obtain  the  greatest  value  from  their  annual 
investment  in  tape.  The  distribution  of  tape  in 
our  many  Branches  insures  adequate  and  prompt 
delivery  service. 


United  States  Rubber  Company 

The  World's  Largest  and  Most  Experienced 
Manufacturer  oj  Mechanical  Rubber  Goods. 


34 


Jg^LECTKic    Railway    Journal 


April  3,  1920 


If  repairs  or  replacements  on  apparatus  are  made  with 
parts  supplied  by  the  manufacturer,  original  equipment 
quality  is  maintained. 


Fair  Play  for  Your  Motors 

A  G-E  coil  will  fit  the  armature  slots  of  a  G-E  motor  as  no  other  coil  will. 

This  means  a  perfect  fit  without  jamming  or  forcing;  a  coil  that  is  neither 
too  large  nor  too  small.  A  coil  which  is  too  large  will  be  injured  while  being 
installed,  and  one  too  small  will  vibrate,  chafe  and  ultimately  ground  while 
in  service. 

G-E  Armature  Coils 

are  made  from  first  to  last  with  quality  material  and  workmanship.     They  fit  G-E  motors 
perfectly  and  consequently  are  the  easiest  to  install. 

G-E  coils  are  steam  moulded,  a  process  which  increases  their  life  by  at  least  25  per  cent. 

Be  consistent.     The  best  of  motors  warrants  using  the  best  of  coils. 

General^Electric 

Company 


General  Office 
Schenecudy.NY 


Sales  Ot'ilces  in 
all  large  cities 
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Cincinnati  Explains 
the  Difference 

IN  THE  issue  of  March  20  we  commented  on  the  ex- 
cellent report  on  the  street  railway  situation  made  in 
Kansas  City.  This  week  we  print  a  digest  of  a  Cin- 
cinnati report  analyzing  the  reason  for  fare  difference 
in  Cincinnati  and  Cleveland.  It  is  another  piece  of 
evidence  of  the  rapidly  growing  appreciation  of  the 
electric  railway  business.  The  report  shows  a  compre- 
hension of  some  of  the  costs  of  furnishing  local  trans- 
portation. 

But,  more  than  this,  it  is  another  example  of  what 
happens  when  two  parties  who  have  different  concep- 
tions get  acquainted  with  each  other's  views  and  prob- 
lems. We  have  consistently  encouraged  such  efforts  on 
the  part  of  both  company  and  public  and  believe  these 
efforts  should  never  be  allowed  to  lag.  The  final  result 
is  sure  to  be  an  appreciation  on  the  part  of  the  public 
of  many  of  the  problems  of  transportation  and  also  a 
growing  confidence  in  the  managers  and  operators  of 
transportation  properties. 


Novel  Features  Introduced  in 
a  "Service-at-Cost"  Plan 

THE  idea  of  cost  of  service  as  a  basis  for  the  con- 
ditions under  which  city  transportation  is  to  be 
supplied  is  extending.  The  latest  city  to  adopt  the 
plan  is  Memphis.  In  the  method  of  its  adoption,  how- 
ever, the  Memphis  case  is  unique,  at  least  so  far  as  we 
now  recall.  In  that  city  the  plan  was  not  the  result 
of  a  bargain  between  the  company  and  the  city,  but 
it  became  an  order  through  the  new  Public  Service 
Commission  of  Tennessee.  It  has  been  accepted,  how- 
ever, by  both  company  and  city. 

The  origin  and  the  authority  under  which  the  plan 
was  promulgated,  however,  are  not  the  only  novel 
features  of  the  Memphis  agreement.  One  departure 
from  previous  practice  is  that  the  agreement  provides 
for  two  reserve  funds,  each  with '  critical  upper  and 
lower  limits  and  independent  of  each  other,  one  for 
a  depreciation  fund  and  the  other  for  determining 
fares.  The  latter,  as  usual,  is  the  surplus  after  all  the 
charges  of  every  kind  are  paid,  while  the  former  is  a 
variable  percentage  of  the  value  of  the  depreciable 
property  of  the  company,  the  variation  in  percentage 
depending  upon  the  amount  of  money  in  the  fund. 
Incidentally,  there  are  some  other  novel  features,  such 
as  the  use  for  a  service  index  of  car-miles  per  pas- 
senger instead  of  its  reciprocal  and  the  establishment 
of  a  maximum  service  limit,  that  is  to  say,  a  minimum 
number  of  passengers  per  car-mile.  The  latter  we 
regard  as  a  salutary  sign  of  the  growing  interest 
of  cities  and  the  public  in  general  in  limiting  the 
expenses    of    the    companies.      The    provision    of    pro- 


cedure to  follow  in  the  case  of  emergencies  is  a  rather 
wise  planning  for  the  future. 

It  is  only  reasonable  to  expect  that  there  will  be 
progress  in  franchise  making,  as  in  other  branches  of 
human  endeavor.  The  service-at-cost  franchise  is  one 
of  the  youngest  forms  of  agreements  for  railway  oper- 
ation and  evolution  in  it  is  to  be  expected.  The  Pub- 
lic Service  Commission  of  Tennessee  has  helped  the 
industry  by  its  contributions  toward  this  development. 


What  Electric  Railroading  Is  Like 
Under  Arctic  Conditions 

NO  PLAN  has  yet  been  formulated  to  build  an 
electric  line  over  the  route  from  northern  Green- 
land to  the  North  Pole  followed  by  the  late  Admiral 
Peary.  Nevertheless,  if  such  a  line  should  be  built 
there  are  many  managers  in  this  country  who  feel  that 
so  far  as  experience  with  fighting  snow  is  concerned, 
based  on  the  experience  of  the  past  winter,  they  would 
be  fully  qualified  to  operate  such  a  line.  Evidence  from 
every  side  is  that  the  past  three  months  have  been 
the  worst  as  regai-ds  snow  ever  exjierienced,  at  least 
in  the  northeastern  part  of  the  country. 

January  was  unusually  severe  on  electric  operation, 
but  it  remained  for  the  next  two  months  to  cap  the 
climax.  The  storm  of  Feb.  5  was  .so  heavy  that  many  of 
the  routes  had  actually  to  be  abandoned,  and  some  of 
them  had  not  been  dug  out  when  the  storm  of  March  6 
put  things  in  as  bad  condition  as  they  were  before,  or 
worse.  There  are  still  parts  of  New  England,  or  were 
last  week,  where  there  are  cars  on  the  road  in  the 
position  in  which  they  were  stalled  on  Feb.  5.  Even  in 
New  York  City  traffic  was  stopped  because  of  the 
weather  on  at  least  one  of  the  longitudinal  lines  for 
about  the  same  length  of  time  as  on  the  interurban, 
stretches.  The  sections  thus  blocked  have  been,  it  is 
true,  lines  of  normally  light  traffic,  and  the  energies  of 
the  operating  companies  have  naturally  been  devoted 
first  to  clearing  the  heavily  traveled  routes,  but  the  fact 
that  traffic  had  to  be  suspended  on  them  for  more  than 
seven  weeks  shows  the  severity  of  the  climatic  con- 
ditions. 

The  trouble  seems  not  to  have  been  due  entirely  to 
the  quantity  of  snow  which  fell  during  the  two  major 
snowstorms  in  the  period  in  question,  but  to  the  nature 
of  the  precipitation.  This  consisted  in  many  areas  in 
part  of  fine  hail,  which,  combined  with  partially  melted 
snow,  coated  the  tracks  with  ice.  This  made  necessary 
the  use  of  picks  as  well  as  shovels.  Another  factor  more 
important  than  ever  before  to  delay  electric  railway 
traffic  was  the  increased  number  of  automobiles,  par- 
ticularly of  motor  trucks.  These  not  only  kept  on  the 
tracks,  because  the  tracks  were  the  only  parts  of  the 
highways   which  were  cleared,   and  thus   impeded   the 
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car  movements,  but  with  their  heavy  loads  they  packed 
the  snow  down  again  on  the  rails  and  made  not  one 
but  many  clearings  of  the  tracks  by  the  railway  com- 
panies necessary. 

There  is  no  doubt  that  the  large  increase  in  the  num- 
ber of  motor  vehicles  during  the  last  few  years  makes 
necessary  some  change  in  the  plan  by  which  our  high- 
ways, both  in  cities  and  between  cities,  are  kept  free 
from  snow  in  winter.  Heretofore,  this  burden  has  been 
thrown  almost  entirely  on  the  electric  railway  com- 
panies. They  have  removed  snow  from  their  tracks, 
and  as  other  streets  have  not  been  touched  all  traffic  has 
naturally  used  the  narrow  strip  cleared  by  the  railway 
company.  This  condition  prevails  not  only  in  the  city 
but  also  in  the  country  where  electric  tracks  are  built 
along  the  highway.  Even  where  the  space  between  the 
rails  is  at  one  side  of  the  highway  and  not  paved  the 
motor  vehicles  will  use  the  tracks,  because  the  snow 
soon  becomes  packed  there  to  the  height  of  the  rails  and 
the  rest  of  the  road  is  impassable. 

To  lessen  the  delays  which  have  been  caused  by  the 
use  of  his  single-track  line  in  this  way  by  motor  vehicles 
last  winter  one  ingenious  railway  manager  organized  a 
sort  of  dispatching  system  between  his  cars  for  these 
trucks.  He  dug  out  turnouts  for  the  trucks  at  inter- 
vals along  the  line  and  then  sent  his  cars  through  in 
batches.  Otherwise,  there  would  have  been  endless 
confusion  and  congestion.  It  was  not  done  primarily 
as  an  act  of  civic  betterment,  but  purely  to  permit 
his  own  cars  to  use  his  own  tracks  after  they  had  been 
dug  out  by  his  own  men. 

But  this  was  not  the  only  gratuitous  work  that  he  had 
to  do  to  keep  his  tracks  clear  for  his  own  cars.  On 
account  or  the  severity  of  the  weather  individual  motor 
trucks  would  frequently  break  down,  and  as  they  always 
broke  down  on  the  track,  because  that  was  the  only 
clear  part  of  the  highway,  they  had  to  be  lifted  off  by 
railway  employees.  Again,  motor  vehicles  which  used 
the  track  at  night,  when  there  were  no  railway  em- 
ployees to  help,  and  were  broken  down  or  became  stalled 
from  the  snow  would  frequently  be  found  in  the  morning 
abandoned  and  blocking  the  track.  Even  the  movement 
at  night  of  motor  trucks  which  did  not  break  down 
and  did  not  require  dispatching  was  a  source  of  con- 
siderable expense  to  the  company.  This  was  because 
they  would  pack  down  hard  on  the  track  and  roadway 
any  snow  which  fell  in  the  night  or  drifted  over  onto 
the  tracks,  with  the  result  that  railway  trafTk:  in  the 
morning  could  be  resumed  only  if  the  solidified  ice  and 
■now  left  by  the  motor  trucks  was  removed  by  the  re- 
newed use  of  pick  and  scraper  by  the  railway  company. 
The  experience  of  one  manager  has  been  cited  not  as  an 
isolated  instance,  but  because  it  is  typical  of  many  roads 
in  New  England  similarly  situated. 

Something  must  be  done  to  remedy  this  state  of 
affairs.  We  believe  that  every  one  will  admit  that  it  is 
not  the  duty  of  the  railway  companies  to  act  in  the 
winter  as  a  servant  without  pay  to  every  user  of  the 
highway,  providing  the  only  route  by  which  they  can 
travel  and  helping  them  out  if  tbey  break  down,  at  least 
to  the  extent  of  getting  them  off  the  track.  The  ques- 
tion has  not  been  a  critical  one  before  because  the  num- 
ber of  motor  vehicles  has  not  been  large,  nor  have  they 
constituted  so  large  a  percentage  of  the  total  number 
of  users  of  the  highway.  The  farmer's  sleigh  would  use 
the  portion  of  the  road  intended  for  general  vehicles, 
bnt  if  the  number  of  vehicles  on  wheels  is  now  so  large 


in  winter  as  to  require  cleared  roads  they  should  be 
provided  by  the  county  or  city.  Otherwise,  the  railway 
companies  may  well  consider  making  no  attempt  to  keep 
in  operation  after  a  heavy  snowstorm  those  sections  of 
their  tracks  which  have  only  a  light  traffic. 


Snow  and  Water  Keep  the 

Motor  Maintainer  Awake  at  Night 

THE  recent  terrible  weather  has  brought  up  ques- 
tions other  than  that  of  whose  duty  it  is  to 
remove  snow  and  ice  from  the  highways  for  the  use 
of  vehicles  other  than  the  electric  cars.  One  of  these 
questions  is  as  to  what  is  the  most  efficient  form 
of  snow-fighting  equipment.  Another  is  whether  there 
is  any  way  of  making  motors  so  that  they  will  be  less 
adversely  affected  by  such  weather  as  we  experienced 
during  the  past  few  months. 

Undoubtedly  the  conditions  have  been  most  unfavor- 
able for  electrical  apparatus.  Motors  with  ample  capac- 
ity to  operate  cars  on  a  dry,  clean  rail  become  over- 
loaded unless  very  large  when  the  cars  have  to  be 
forced  over  a  rail  covered  with  snow  and  with  the 
grooves  often  filled  with  ice.  Where  the  wheels  slip 
motormen  will  leave  the  current  on  for  a  long  period, 
hoping  that  the  wheels  will  bite.  Water  will  find  its 
way  into  the  casing  and  snow  and  small  particles  of 
ice  will  be  drawn  in  through  the  ventilating  ducts. 
If  brine  from  the  salt  used  to  melt  the  snow  at  switch 
points  gets  into  the  motor  it  will  hasten  deterioration. 

Alternate  baking  from  overload  and  wetting  will 
affect  the  windings  of  any  motor.  In  spite  of  these 
difficulties  .some  means  must  be  found  for  preventing 
motors  from  failing  even  under  the  arduous  condi- 
tions presented  by  winter  service.  It  will  not  do  to 
consider  the  motor  only  as  a  "fair  weather"  machine. 
This  is  a  matter  which  should  be  taken  up  most  seri- 
ously by  the  electrical  companies. 


"In  the  City  Hall" 

a  Continuous  Performance 

"■V  TIGHTIE  NIGHT"  is  a  play  that  sounds  naughty 
i^  but  turns  out  nice.  It  is  a  legitimate  farce 
with  a  thousand  laughs.  One  pays  a  speculator  $3 
for  a  ticket  and  feels  well  repaid.  In  New  York, 
however,  there  is  a  greater  farce  than  "Nightie  Night" 
or  even  "Up  in  Mabel's  Room."  It  is  the  uproariously 
funny  "In  the  City  Hall."  The  principal  actors  are  all 
politicians.  The  direct  admission  price  is  nothing. 
There  will  be  an  ultimate  price,  however,  but  that  is 
another  story.  In  "In  the  Cit>'  Hall"  the  unwilling 
villain  recently  withdrew.  The  going  got  too  rough 
for  him.  He  had  been  heckled  enough.  The  late  Richard 
Man.siield  was  a  rough  leading  man,  but  he  was  gentle 
compared  with  leading  man  Hylan  and  his  understudies 
in  the  great  traction  drama.  But  the  dramatig  person- 
nae  of  "In  the  City  Hall"  announce  that  the  .show  will 
go  on  without  the  villain. 

Of  cpurse  it  will.  Jesters  are  jesters.  But  let  us 
return  to  the  stage.  The  Interborough  villain  WM 
arraigned  by  the  city  for  not  saving  enough.  The 
New  York  Railways  villain  was  arraigned  for  saving 
too  much.  Buses  were  put  on  Staten  Island  by  the 
city  to  replace  the  trolleys  that  were  withdrawTi.  Now 
the  city  wants  to  buy  electric  cars,  seize  the  Midland 
Railway  and  run  the  road  itself. 
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In  Manhattan,  however,  more  than  a  million  dollars 
is  appropriated  by  the  city  to  purchase  buses  to  replace 
street  cars.  In  the  midst  of  the  play  New  York's  Mayor, 
all  worn  out  shoveling  snow,  went  to  Palm  Beach,  leav- 
ing the  sun  and  the  rain  to  do  away  with  the  snow  that 
he  hadn't  removed.  Nature's  slow  process  has  succeeded 
where  human  nature  failed.  And  yet  Barnum  &  Bailey 
have  come  to  New  York  with  their  clovras.  As  if  there 
were  not  enough  high-paid  circus  talent  in  New  York 
already ! 


Of  Course  Shoe 

Prices  Are  Higher 

THE  Allied  Council  of  the  Shoe  and  Leather  In- 
dustry and  Trades  (a  name  to  conjure  with!)  is 
reported  to  have  decided  upon  a  campaign  of  publicity. 
Its  purpose  is  not  primarily  to  increase  the  consumption 
of  shoes,  but  to  explain  why  shoes  cost  more  than  they 
did.  And  this  is  a  perfectly  straightforward  proposi- 
tion, because  the  shoe  industry  wants  satisfied  patrons. 
Of  course  the  shoe  men  are  not  pleading  for  permission 
to  charge  a  higher  price,  they  do  that  anyway;  but 
they  want  shoe  users,  which  category  takes  in  every- 
body, to  wear  their  footgear  contentedly,  feeling  that 
they  have  had  a  "good  buy." 

How  similar  is  the  case  of  the  shoe  men  to  that  of 
the  electric  railway  operators,  and  yet  how  different! 
Car  rides  cost  more  than  they  did,  just  like  shoes.  But 
the  ride  makers  and  vendors  cannot  put  up  their  prices 
and  then  tell  the  public,  "It's  too  bad,  but  it  must  be 
done."  No,  the  public  somehow  has  a  different  stand- 
ard for  utility  service  and  shoe  service.  In  fact,  the 
shoe  purchaser  says  almost  with  pride:  "I  paid  $16 
for  those  shoes ;  some  price,  eh  ?"  And  as  for  luxuries, 
the  people  are  throwing  money  away  like  water.  They 
seem  to  en^oy  paying  high  prices.  But  who  ever  heard 
of  a  car  patron  hankering  for  a  higher  fare? 

All  of  this  is  so  obvious  to  the  railway  operator 
that  it  .seems  as  if  the  dullest  member  of  the  body 
politic  ought  to  see  it.  But  he  doesn't,  or  possibly  he 
will  not.  Hence  there  is  on  each  railway  manager  a 
burden,  not  only  of  giving  the  best  service  possible 
under  his  circumstances,  but  of  convincing  the  public, 
often  against  its  will,  that  if  diamonds,  shoes  and 
toothpicks  legitimately  cost  more,  as  they  do,  then 
it  must  be  willing  to  pay  a  small  part  of  the  enor- 
mously increased  contents  of  its  pay  envelope  for  being 
transported  safely,  reasonably,  quickly  and,  in  general, 
comfortably  from  place  to  place  by  means  of  the  elec- 
tric car. 


als  and  interest"  were  actually  less  than  10  per  cent  of 
all  expenditures.  Hence  if  this  railway  had  no  over- 
head at  all,  the  fare  could  not  possibly  be  cut  more  than 
i  cent  if  figured  from  a  5-cent  basis.  It  would  have 
astonished  the  water  bug  to  find  that  "taxes,"  if  abol- 
ished entirely,  would  have  permitted  practically  the 
same  reduction !  But,  of  course,  the  water  bug  does  not 
believe  in  the  elimination  of  taxes,  even  if  he  does  dream 
that  people  will  lend  money  to  a  concern  which  cannot 
guarantee  either  the  payment  of  interest  or  the  return 
of  principal. 

The  real  reason  for  the  insufficiency  of  the  5-cent  fare 
lay  exactly  where  the  railway  had  asserted  it  did, 
namely,  in  the  higher  cost  of  labor,  materials  and  fuel. 
Thus  the  increase  alone  of  platform  wages  was  in  itself 
equal  to  entire  fixed  charges  and  taxes  together.  If 
electric  railway  managers  would  but  stress  points  like 
this  more  often  there  would  be  less  backbiting  by 
the  water  bugs.  It  is  proper  enough  to  insist  that  ficti- 
tious values  should  be  squeezed  out,  but  the  public  ought 
to  and  can  be  made  to  understand  that  on  moat  electric 
railways  "rentals  and  interest"  is  not  of  primary  or 
even  of  secondary  importance  in  the  allocation  of  the 
fare  to  the  several  channels  of  expenditure. 


The  Water  Bug 

and  His  Monomania 

''T^HE  water  bug  is  a  creature  who  is  obsessed  with 
X  the  monomania  that  if  he  could  run  electric  railway 
securities  through  a  clothes-wringer  the  electric  rail- 
way's fare  would  shrink  in  the  same  ratio  as  the  dehy- 
drated securities.  Without  entering  into  any  of  the 
"reproduction  cost  new"  or  other  valuation  theories  of 
the  day,  we  venture  to  affirm  that  in  most  cases  the 
amount  of  water  squirted  out  from  the  wringer  rolls 
would  be  much  less  than  the  water  bug  expected.  In  fact, 
we  had  a  specific  case  called  to  our  attention  recently 
where  the  "rentals  and  interest"  item  proved  amazingly 
small  despite  the  fact  that  the  property  in  question  is 
not  exactly  as  dry  as  the  United  States  at  large.  "Rent- 


Steam  Railroad  Electrification  Must 
Be  Considered  More  Broadly 

SO  far  the  transportation  interests  of  the  country 
have  merely  dabbled  in  the  subject  of  steam  railroad 
electrification.  Probably  this  is  natural  and  logical, 
but  the  time  is  now  here  when  the  situation  must  be 
changed.  In  the  past  attention  has  been  focussed  more 
on  the  technical  than  the  economic  phases  of  the  sub- 
ject. This  is  certainly  not  to  be  deplored,  as  it  is  the 
normal  and  proper  order  first  to  develop  a  new  system 
to  a  reasonable  degree  of  perfection,  then  to  fit  it  into 
its  proper  place  in  the  industrial  machine.  It  would 
have  been  foolish  to  spend  a  lot  of  money  in  equipping 
a  railroad  for  electrical  operation  before  the  locomo- 
tives and  power  supply  had  emerged  from  the  experi- 
mental stage.  They  have  done  so  now,  however,  andi 
attention  may  well  be  turned  toward  the  next  stage,, 
that  of  application  to  the  transportation  needs  of  the 
country. 

A  glance  at  the  pages  of  transportation  papers  here 
and  abroad  will  show  the  change  which  is  now  going  on 
in  the  minds  of  the  leaders  of  thought  in  this  field. 
There  are  at  least  two  salient  features  here.  One  is  the 
necessity  for  fuel  conservation,  a  conspicuous  factor  in 
European  electrification  plans.  The  other  is  the  urgency 
of  complete  rehabilitation  of  the  steam  roads,  involving 
vast  sums,  running  into  the  billions  of  dollars.  Now  if 
electrification  is  coming,  and  all  thoughtful  transporta- 
tion men  seem  to  feel  that  it  is,  it  is  vital  to  bring  in  a 
logical  electrification  program  in  connection  with  the 
coming  great  expenditures.  We  realize  that  the  money 
for  all  of  this  work  is  not  in  sight  and  that  1920  budgets 
are  being  pruned  to  the  limit.  But  the  country's  life  de- 
pends upon  good  transportation.  The  H.  C.  L.  will  come 
down  when  the  character  of  our  transportation  in  all 
of  its  various  phases  goes  up. 

We  must  have  good  railroads,  fine  railroads,  and  what 
we  must  have  we  can  have;  maybe  not  in  1920,  but 
progress  will  not  stop  with  1920.  We  may  have  to  think 
in  decades,  rather  than  years,  but  whatever  the  unit  of 
time  in  which  we  think,  the  unit  of  investment  cost  in 
railroads  must  be  the  billion. 


Norfolk  Invites  the  Public  Utility  Investor 

This  Virginia  City  Announces  a  "Service-at-a-Profit"  Policy — 
State    Corporation    Commission    Encourages    This    Attitude 


A  POLICY  of  actual  encouragement  and  invi- 
tation to  public  utility  investors  is  now  the 
official  corporate  platform  of  Norfolk,  Va.  We 
believe  this  to  be  the  first  case  in  which  a  munici- 
pality by  corporate  action,  in  this  instance  unani- 
mous, has  guaranteed  both  capital  and  cumulative 
return  at  an  inviting  rate  on  that  capital  invested 
in  public  utilities  within  its  limits.  It  is  perhaps 
the  most  striking  example  of  the  changing  attitude 
of  the  public  toward  public  utility  enterprises  and 
may  prove  a  leading  case  in  the  future  treatment  of 
public  utilities  by  governmental  agencies.  In  effect, 
the  city  recognizes  not  only 
the  right  but  the  necessity 
of  a  public  utility  earning 
a  fair  profit. 

The  present  case  has  to 
do  with  the  City  Gas  Com- 
pany of  Norfolk,  one  of  the 
subsidiaries  of  the  Virginia 
Railway  &  Power  Company, 
but  this  is  merely  the  first 
of  a  series,  for  there  are  re- 
arrangements of  railway  and 
light  and  power  relations  to 
follow.  A  policy  had  to  be 
determined  at  the  start. 
The  city,  therefore,  when 
advised  by  the  company  that 

an  increase  in  gas  rates  would  be  requested 
through  the  State  Corporation  Commission,  set  out 
to  determine  its  own  attitude  in  the  matter. 
Norfolk  acts  in  public  utility  matters  on  the  advice 
of  its  Public  Utilities  Commission,  an  advisory  body 
of  leading  citizens,  which  reports  to  the  council  of 
five.  The  commission  and  council  engaged  A.  Mer- 
ritt  Taylor,  former  Transit  Commissioner  of  Phila- 
delphia and  manager  of  the  Division  of  Trans- 
portation and  Housing  of  the  Emergency  Fleet 
Corporation  during  the  war. 

A  valuation  and  report  were  made  by  Mr.  Taylor 
and  his  associate,  Charles  B.  Cooke,  Jr.,  some  de- 
Uils  of  which  were  noted  in  the  Electric  Railway 
Journal  of  March  27.  A  principle  announced  in 
this  report  was  unanimously  adopted  by  the  Public 
Utilities  Commission  and  also  by  the  City  Council 
as  a  sort  of  city  platform  toward  utilities.  Personal 
interviews  with  the  chairman  of  the  commission, 
the  city  attorney  and  others  indicate  that  the  city 
mean.i  what  it  says.  The  authorities  have  gone  into 
the  matter  with  their  eyes  open  and  with  a  full  ap- 
preciation that  the  public  utility  is  a  business  re- 
sponsive to  the  same  fluctuations  and  limitations  as 
other  businesses. 

An  corollary  to  the  platform  the  city  states 
further  its  belief: 

"Municipalities  which  ignore  this  cardinal  prin- 
ciple are  not  entitled  to  the  confidence  of  those  who 
have  capital  to  invest  and  will  be  shunned  by  them. 

"Municipalities  which  adopt  and  adhere  to  thin 


cessions  in  valuation 
100  per  cent  service 


Norfolk  Public  Utility 
Platform 

"Capital  legitimately  invested  in 
public  utility  properties  must  be 
safeguarded  and  protected  by 
municipalities,  both  as  to  princi- 
pal and  as  to  a  just  and  inviting 
return  thereon  after  reimburse- 
ment to  the  company  for  expenses 
incurred  in  providing  service." 


cardinal  principle  will  be  sought  out  as  safe  places 
to  which  capital  will  become  readily  available  for 
the  up-building  of  public  utilities  and  other  con- 
structive enterprises." 

The  city  and  company  met  on  this  platform  and 
agreed  on  a  valuation  and  a  rate.  The  understand- 
ing was  not  one-sided,  for  there  was  disagreement 
as  to  valuation,  as  well  as  criticism  as  to  service 
and  as  to  quality  of  gas,  points  on  which  the 
company  recognized  its  duty  and  so  made  con- 
and  arrangements  to  restore 
condition.  The  company  felt 
assured  that  the  city's  atti- 
tude would  make  possible 
the  obtaining  of  necessary 
funds  for  extending  and  im- 
proving the  service.  The  city 
authorized  its  representa- 
tives and  Mr.  Taylor  to  urge 
its  program  before  the  State 
Corporation  Commission  at 
the  hearing. 

When  the  case  came  be- 
fore the  State  commission 
on  Monday  of  this  week 
Virginia's  attitude  as  a  state 
was  shown  to  have  that  same 
broad-gage  business  policy 
reflected  by  the  city  of  Nor- 
folk. There  was  no  trial,  or  even  a  presentation  of 
testimony  in  the  usual  sense.  The  commission,  while 
reserving  the  right  to  check  the  figures  in  detail, 
took  the  business-like  attitude  that  if  the  city 
authorities,  the  city's  expert  and  the  company 
agreed  on  a  working  basis,  on  a  platform  approved 
by  the  commission  and  on  a  rate  for  gas,  the  agree- 
ment was  probably  fair  and  the  new  rate  would  be 
approved.  Commissioner  W'illiam  A.  Rhea,  chair- 
man, repeated  the  commission's  policy  that  "Unless 
public  utilities  get  some  relief,  Virginia  will  either 
lose  its  utilities  or  get  poor  service.  .  .  .  The 
present  instance  presents  a  prima  facie  case 
and  it  appears  the  commission's  duty  to  approve 
this  agreement."  There  were  a  few  objections  from 
irate  citizens  who  didn't  want  to  pay  ^1.60  per 
thousand  cubic  feet  for  gas,  but  even  they  expressed 
a  desire  to  deal  fairly  with  the  company  and  merely 
questioned  the  accuracy  of  figures. 

The  general  impression,  after  a  study  of  the 
situation  on  the  ground,  is  that  the  city  of  Norfolk 
and  the  State  of  Virginia  desire  to  encourage  utility 
growth.  They  believe  that  public  utilities  are  neces- 
sary and  as  businteses  are  amenable  to  the  same 
laws  as  other  businesses.  They  realize  that  success- 
ful public  utilities  encourage  not  only  healthy 
growth  in  the  utilities  themselves  but  also  the  de- 
velopment of  other  enterprises  in  the  community. 
They  believe  that  the  "service-at-a-fair-profit" 
policy  they  have  adopted  will  assist  in  the  material 
and  social  advancement  of  the  whole  state. 
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The  IPlace  of  the  Bus-II 

Details  Are  Presented  of  the  Relative  Costs  of  Car  and  Bus  Operation  in  Great  Britain, 

Together  With  Some  Notes  on  Bus  Design,  Weight  and  Capacity  —  Operating 

Speeds,  Legal  Regulations,  Fuel  and  Roadway  Taxes  Are  Also  Considered 

By  WALTER  JACKSON 

Consulting:  Engineer 


LONDON'S  NEW   DOUBLE-DECK 
WEIGHS  ONLY  170 


A  LTHOUGH  Brit- 

i-\  ish  unit  costs 
jL  \^  are  different 
from  our  own,  there 
is  much  that  can  be 
learned  by  studying 
comparisons  of  car 
and  bus  operations  in 
Great  Britain,  par- 
ticularly where  the 
figures  relate  to  the 
respective  operations 
in  the  same  commu- 
nity and  under  the 
same  management. 
These  figures  will 
show  that  wherever 
the  services  are  co-or- 
dinated instead  of 
competitive  the  num- 
ber of  passengers  per 
vehicle-mile  is  usually 
much  less  on  the  bus 
than  on  the  car, 
clearly  indicating  that 
the  buses  are  being 
used  for  light-traffic 
routes.  Furthermore, 
the  earnings  per  bus- 
mile  and  the  receipts  per  passenger  are  generally  in  ex- 
cess of  like  classifications  on  the  electric  railway  because 
the  average  ride  on  the  bus  is  longer  and  the  rate  of  fare 
on  the  bus  is  higher.  The  schedule  speeds  of  the  buses 
are  almost  always  higher  than  those  of  the  cars,  not 
on  account  of  superior  flexibility  or  higher  maximum 
speeds  but  because  the  buses  average  fewer  stops  per 
mile  and  have  a  much  larger  proportion  of  their  runs  in 
suburban  territory  or  open  country. 

Facts  like  the  foregoing  can  be  readily  deduced  by 
a  study  of  the  accompanying  Table  I,  which  has  been 
prepared  from  the  private  records  of  a  number  of 
British  tramways  conducting  bus  services.  In  this  table 
there  have  been  included  the  bus  figures  for  both  1917 
and  1918,  whereas  the  car  figures  were  available  only 
for  1917.  It  will  be  understood,  of  course,  that  the 
operating  expenses  of  the  cars  have  also  gone  up  during 
1918,  as  will  be  seen  from  the  following  data,  but  not  in 
the  same  proportion  as  for  the  buses.  The  reason  that 
favors  the  car  is  its  larger  capacity,  which  makes  the 
predominant  increase,  wages,  less  troublesome  than 
with  the  smaller  bus.  On  the  other  hand,  the  bus  is 
not  held  down  by  statute  to  fixed  maximum  rates  of  fare 
and  therefore  has  been  more  successful  in  getting  more 
revenue  per  passenger  carried.  As  the  average  'ength 
of  ride  is  also  greater  on  the  buses,  there  is  less 
tendency  to  lose  traffic  because  of  any  increase  in  fares. 


Table  I  shows  that 
on  System  "E"  the 
passengers  per 
vehicle-mile  for  1917 
ran  as  low  as  2.6  per 
bus  -  mile  compared 
with  9.3  per  car-mile, 
and  as  high  as  6.6  per 
bus  -  mile  compared 
with  11  per  car-mile 
on  System  "H."  Sys- 
tem "C,"  enjoying  the 
extraordinary  traffic 
of  19.4  passengers  per 
car-mile,  did  not  do 
better  than  3.3  pas- 
sengers per  bus-mile. 
These  figures  clearly 
indicate  that  the 
buses  are  confined  to 
lines  of  what  the 
British  consider  ex- 
tremely light  traffic, 
or  to  routes  of  sea- 
sonal or  pleasure 
traffic.  System  "C" 
has  been  running 
buses  for  nearly  fif- 
teen years.  System 
"E"  for  nearly  seven  years  and  System  "H"  for  six 
years,  so  it  may  be  assumed  that  these  companies  have 
had  enough  experience  to  determine  the  correct  field 
of  the  motor  bus. 


TABLE  I— COMPARATIVE  EARNINGS,  EARNINGS  PER  PA.SSENGER, 
EXPENSES,  PASSENGERS  PER  VEHICLE  MILE  AND  SPEEDS  OF 
CARS  AND  BUSES  RUN  IN  THE  SAME  DISTRICT  UNDER  THE 
.SAME  MANAGEMENT.  BUS  AND  CAR  FIGURES  FOR  1917, 
ALSO  BUS  FIGURES  FOR  1918 


ABCDEFGH 

Community  Cents  Cent*  Cents  Cents  Cents  Cents  Cents  Cents 

Earningsper car-mile  1917.  31    4  31.0     36.9     32.8     22.1128.5     27.9     31.3 

Earningsper  bus-mile  1917    47  0  46  9     38  3     43.0     34.6     36.7     36.4     34.8 

Earningsper  bus-mile  1918    60  6  50  8     45.4     52.9     43.6     43.7     45.8     41.2 

Earnings  per  car-pass.  1917  2  54  192     110     2  46     2   38     2.38     2.54     2  38 

Earn.perbus-pass.  1917...    10  04  1 1    04   11.24   13  82   12  24     8  48   10  34     5  28 

Earn  per  bus-pass.  1918  .    1 1    58  12    18   1 1    72   16   16   1 3   04     9.20  12  34     5  60 

Earningsper  car-hour  191711   88  $2  34  $2  67  $1    41   $1    36  $1    80  $1.80  $2    16 

Earnings  per  bus-hour  1917  3  85  4  04     3  34     2  89     3  94     2.61      3.34     2  81 

Earnings  per  bus-hour  1918  4  20  4.18     3  79     3  51     4.49     3.12     4.01      3.36 

Expenses  per  car-mile  1917    20  2  24  0     20  9     17.8     13.2     17.4     17.1      14.9 

Expon8C8perljU8-niilcl917  26  2  27.1     314     27  5     24.5     25.6     29.4     28.9 

Expen8e8perbuB-milel9l8  34  1  32  3     313     37   1     28.7     32.1     39.1     33.6 

Exp  per  car-hour  1917         $1   21  $1  81  $1   51  $1   08  $0  82  $1 . 10  $1    tl  $1   06 

Expenscsper  bus-hour  1917  2    16  2  33     2.74     186     2  09     1.82     2.61      2.33 

Expenses  per  bus-hour  1918  2  98  2  65     2  61     2  46     2  96     2  32     3  43     2  73 

Milesper  car-hour  1917           6  0  7  5        7  2        6    1        6  2        6.3        6.5        7.1 

Milesperbus-hour  1917         8  2  8  6       8  7       6.7       8.5       7.1       8.9       6.6 

Milesper  bus-hour  1918  .  .   8   1  8.2       8  3       6  6     10.3       7.2       8.8       7.3 


FORTY-SIX-SEATER,   WHICH 
LB.  PER  SEAT 


Pass,  per  car-mile  1917  12.3     160     19  4       94       93     11.8     10.8 

Pass,  per  bus-mile   1917..    46       42       33       3    1        26       4.2       3.6 
Pass,  per  bus-mile  191 8 5  2       4.1       3  7       3  2       3  0      4.6      3.3 


9  3     11.8     10.8     11. 0 
A      J  •)       It      4  5 

7.3 
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That  the  fares  are  higher  and  the  average  length  of 
ride  longer  on  the  buses  is  shown  by  their  universally 
higher  intake  per  vehicle-mile  and  per  passenger.  In 
1917  System  "A"  showed  47  cents  per  bus-mile  against 
S1.4  cents  per  car-mile,  although  the  cars  had  12.3 
passengers  and  the  buses  only  4.6  passengers  per  car- 
mile.  Hence  the  earnings  per  passenger  were  more 
than  10  cents  on  the  bus  against  only  2.64  cents  on 
the  car.  Similar  conditions  prevail  on  the  other  sys- 
tems.    The  schedule  speeds  of  the  motor-buses  varied 


TABLE  11— OI'EHATI.NG  COSTS  PKR  MILE  OF  MOTOR  BUSES 
OF  .MA.NCHESTER  CORPORATION  TUA.MWAYS 


SINOLEJ-DECK  BUS  FOR  WALSALL  CORPORATION 
TRAMWAYS 

from  6.6  to  8.9  m.p.h.  as  compared  with  7.1  to  7.5  m.p.h. 
on  the  larger  cars  in  heavier  service. 

Table  I  also  shows  that  the  operating  expenses  per 
vehicle-mile  are  invariably  higher  with  the  bus  even 
without  due  allowance  to  the  car  for  its  larger  capacity. 
Against  13.2  cents  per  car-mile  on  System  "E"  we  have 
a  bus  cost  of  24.5  cents  (28.7  cents  in  1918) ;  against 
17.8  cents  per  car-mile  on  System  "D"  we  have  27.5 
cents  per  bus-mile  (31.1  cents  in  1918),  etc.  It  will  be 
understood  that  in  both  cases  only  actual  operating 
expenses  are  presented.  Taxes,  depreciation  and  over- 
head charges  are  not  included.  The  operating  expenses 
charged  against  the  car  include  power,  distribution, 
track,  line  and  buildings. 

Comparative  Costs  on  Municipal  Tramways 

The  Manchester  Corporation  Tramways  has  been  run- 
ning buses  since  1914.  The  relative  development  of 
the  bus  service  in  this  city  of  950,000  is  expressed  by 
the  following  comparative  data  for  the  fiscal  vear  ended 
March  31.  1919:' 


.    leurM  onesn 
PaaaaoneanM  on  bom 

CkrvUMinu 

Bm  iiiIIw  nm  ...       . . 
RavmH  pw  wr-BlI*  . . 
IUT»a—  p»  bui  iiilh 
Opaniiat  opaan*  prt  rsr-nnlr 
Oparatiag  apaoMa  prr  l»i*-iiiil« 


1.821. 310 
IS,I46.S5I 
218.292 
36 . 2  c«nU 
29  8  rcnU 
25  i  rmU 
23  2    r«nU 


The  foregoing  comparisons  are  not  absolutely  exact 
because  the  last  annual  report  gives  the  over-all  statis- 
tics with  buses  included,  aside  from  the  separate  bus 
tabulation.  However,  the  bus  is  so  small  a  part  of  the 
whole  that  it  is  hardly  necessary  to  make  corrections 
for  the  same.  The  operating  expenses  per  bus-mile 
•re  in  this  c«m  I«h  than  for  the  cars,  but  the  coat 
per  bus-seat  furnished  is  undoubtedly  much  higher, 
Judging  from  the  fact  that  Manchester  operates  double- 
deck,   double-truck   cars.     As   218,292   bus-miles   were 

*tn  Ihl*  and  all  olhrr  UM<v  In  thl«  nrlMf  2  c<>nU  hava  b«<>n 
takvn  aa  balna  thr  MiiilvRlpnt  of  1  prnn>'. 


Traffic  expenses: 
Superintendence  and  other  traffic 

Wafee  of  drivers  and  (uards 

Bonuses  and  sick  pay 

Cleaninc  and  oiling 

Depot  expenses 

Ticket  cheek 

Unifornu  (furnished  free) 

Licenses  and  sundries 


2d. 
507 
040 
719 
192 
285 
113 
065 


General  expenses: 
Salaries  and  wa(cs — administration 

Taxes  on  depots 

Printing  and  stationer>- 

Fuel,  light  and  water 

Compensation 

Insurance 

Repairs  and  maintananre: 

Tirea 

Cbasak 

Bodies 

Buildings  and  machinery 

Poirer — petrol 


0.138 
0.088 
0.023 
0.022 
0.055 
0.044 


Total  operating  expense 

Depreciation 

War  bonuses.  .  . 
Balance 

Total  income 


0.530 
1.500 
0.255 

0  060 
4  SOI 

11.637  d. 
1.376  d. 

1  674  d. 
0.231   d. 


14  918  d. 
or  7.5  cents 


required  for  1,821,310  passengers,  the  passengers  per 
bus-mile  equal  8.3  while  the  revenue  per  passenger  is 
3.6  cents.  The  passengers  per  car-mile  during  the  same 
period  equal  13.9  while  the  revenue  per  passenger  is 
2.6  cents.  The  present  Manchester  bus  routes  are  exten- 
sions from  the  Palatine  Road  tramway  terminus  to 
Northenden,  Cheadle  and  West  Point.  The  headways 
are  thirty  and  sixty  minutes.  Table  II  is  a  detailed 
statement  of  the  cost  of  Manchester  motor-bus  operation 
for  the  year  ended  March  31,  1919.  It  will  be  noted 
that,  because  of  the  present  abnormal  price  of  automo- 
bile fuel,  the  cost  of  petrol  is  even  higher  than  wages. 
Without  question,  the  paper  on  motor-bus  costs 
versus  car  costs  presented  before  the  1919  conference 
of  the  Municipal  Tramways  Association  by  A.  R. 
Fearnley,  general  manager  Sheffield  Corporation  Tram- 
ways, is  the  best  presentation  of  the  subject  to  date. 
It  will  be  well,  therefore,  to  repeat  and  supplement 
some   of  the   figures  presented  by   Mr.    Fearnley   and 


tX>inil.B-DBCK  BITS   FOR  SHEFFIELD  CORPORATION 
TRAMWAYS 

abstracted  in  the  Electric  Railway  JointNAL  for  Dec 
13. 1919. 

The  first  point  to  be  noted  in  Mr.  Fearnley 's  paper 
is  that  the  expenses  of  different  classifications  (traffic 
expenses,  general  expenses,  repairs,  road  maintenance 
and  fuel)  have  risen  as  follows: 


Cost  par  bwBiia  la  1*15  . 
Cost  par  bi»«iUa  ia  l«U. 
Com  par  bw-mil*  ia  1*19.. 


14  070  cents 

28  044  cents 
»i   191  rtnmt 


April  3,  1920 


Electric    Railway    Journal 


685 


It  will  be  interesting  to  compare  these  increases  with 
those  pertaining  to  Sheffield  cars  as  presented  in  the 
annual  report  for  the  fiscal  year  ended  March  25,  1919 : 

Cost  per  car-mile  in  1915 13   136  cents 

Cost  per  car-mile  in  1918 , 20 .  344  cents 

Cost  per  car-mile  in  1919 24.776cente 

From  this  it  appears  that  while  the  bus  has  risen 
21.722  cents  per  mile  since  1915,'the  car  has  risen  but 
11.64  cents  per  mile.  The  maximum  carrying  capacity 
of  the  Sheffield  buses  is  thirty-seven  each,  and  of  the 
cars  seventy-six,  or  more  than  twice  as  great. 

Mr.  Fearnley  observes  that  on  the  basis  of  unit  per 
unit,  regardless  of  seating  capacity,  the  comparison 
of  operating  and  fixed  charges  works  out  as  follows 
for  his  conditions: 


Car. 

CsnU 

<^>perating  expenses  per  mile 24 .  776 

Fixed  charges  or  overhead  per  mile 3.376 

Total  cost  per  mile 28-152 


Bus, 
Cente 
35. 792  or 

1 . 846  or 


Per  Cent 

for  the  Bus 

44.5  more 

45.31688 


47. 638  or        33  7  more 


But  this  is  only  part  of  the  story,  because  it  is  also 
necessarj'  to  credit  the  car  with  its  greater  passenger- 
carrying  capacity.     The   comparison  then   stands: 


Car, 
Cents 


Operating  expenses  per  passenger 1 .  432 

Fixed  charges  or  overhead  per  passenger....     0. 196 

Total  cost 1 .  628 


Bus. 
Cents 
4. 274  or 
0  220  or 


Per  Cent 
for  the  Bu.- 
198  0  more 

12.3  more 


4. 494 or        176.0  more 


Upon  the  basis  of  passengers  actually  carried,  even 
the  fixed  charges  were  greater  with  the  bus  than  with 
the  oar.  Again,  upon  the  basis  of  number  of  seats 
provided  per  vehicle-mile  run,  we  have  the  following: 


Car, 
Cents 

Operating  expenses 0 .  460 

Overhead  or  fixed  charges 0  062 

ToSl  cost 0.522 


Bus, 
Cents 
I    064  or 
0  054  or 


Per  Cent 
for  the  Bus 
I  3 1 .  3  more 

12.91e8S 


1 . 1 1 8  or        114.1  more 


The    receipts   per   bus-mile   were   40.914   cents   com- 
pared with  33.326  cents  per  car-mile,  an  excess  of  23.5 


'MHii 

15.26  per  cent  for  the  bus  (9.97  m.p.h.  against  8.65 
m.p.h.)  was  not  important.  Mr.  Fearnley  might  have 
added  that  the  speed  of  the  buses  would  have  been 
considerably  less  if  they  had  been  seventy-six  seaters 
like  the  cars,  and  operated  under  like  conditions  of 
traffic. 

While  the  Sheffield  management  is  well  aware  of  the 
higher  cost  of  the  bus  on  any  comparable  basis,  it  does 
not  hesitate  to  recommend  the  installation  of  motor 
buses  where  thin-traffic  extensions,  cross-tovra  routes, 


GA.S-ELECTRIC  BUS  WITH  FRONT  DOORWAY 

per  cent;  while  the  receipts  per  seat-mile  provided 
were  1.216  cents  for  the  bus  and  0.614  cents  for  the 
car,  an  excess  of  98  per  cent.  Although  the  bus  fares 
averaged  3  cents  a  mile  against  1.304  cents  a  mile  for 
the  car,  an  excess  of  130  per  cent,  the  higher  rate  and 
slightly  higher  speed  were  not  sufficient  to  offset  the 
higher  co.st  of  giving  bus  service.  With  regard  to  speed, 
Mr.  Fearnley  noted  that  as  about  three-fourths  of  the 
bus  operation   was    in   open   country,   a   superiority  of 


SIXOI.E-DECK  BUS  WITH  BAGGAGE  RACK,  USED  FOR 
RAILROAD  STATION  CONNECTIONS 

high-grade  residential  districts  and  seasonal  pleasure 
routes  are  to  be  served.  In  fact,  it  also  considers  the 
possibility  of  paralleling  a  tramway  route,  or  running 
toward  the  same  terminus,  for  purposes  of  traffic  relief. 

London  General  Omnibus  Company  No  Longer 
A  Bonanza 

Without  questioning  the  value  of  the  motor  bus  for 
the  various  purposes  outlined  in  these  articles,  it  is 
necessary  to  emphasize  the  fact  that  the  bus  does  not 
cure  all  the  difficulties  incident  to  transportation  on 
rails  and  that  it  is  not  exempt  from  the  necessity  of 
earning  more  than  it  spends.  For  these  reasons,  it  is 
well  to  look  closely  into  the  operations  and  history  of 
the  London  General  Omnibus  Company,  because  con- 
scienceless bus  promotors  in  this  country  are  pointing 
it  out  as  the  "embodiment  of  everything  that's  excel- 
lent" in  the  way  of  making  money.  A  recent  prospectus, 
for  example,  declares  that:  "The  £100  shares  of  the 
company  which  stood  at  £18  in  December,  1909,  had 
risen  steadily  to  £400  in  June,  1913."  How  many 
investors  are  buying  electric  railway  stock  on  the  basis 
of  the  quotations  of  1913?  About  as  many  as  are 
buying  London  General  Omnibus  shares  after  the  heavj' 
losses  of  recent  years! 

There  is  no  mystery  whatever  about  the  status  of 
this  company,  for,  following  an  application  for  fare 
increases,  an  audit  of  its  books  was  made  last  year  for 
the  Home  Office  of  the  Government  by  S'ir  Arthur  F. 
Whinney.  Some  of  the  following  figures  are  derived 
from  this  report,  published  in  July,   1919: 

In  1913,  gross  earnings  per  mile  were  8. 57d.  and  expenses,  7.10d. 
In  1 91 4,  gross  earnings  per  mile  were  9. 14d.  and  expenses,  7.44d. 
In  1915,  gross  earnings  per  mile  were  10.78d.  and  expenses,  8.58d. 
In  1916,  gross  earnings  per  mile  were  10.99d.  and  expenses,  9.26d. 
In  I9i7,  gross  earnings  per  mile  were  I2.72d.  and  expenses,  1 1.58d. 
in  1918,  gross  earnings  per  mile  were  15.32d.  and  expenses,  14.05d. 
In  1919,  gross  earnings  per  mile  were  16.68d.  and  expenses,  17.71d.* 
*  From  abstract  of  London  General  Omnibus  Company's  Report  for  1919  in 
Kteclric  Railway  J ournai  for  March  20.  1920,  page  620. 

Table  III  on  page  686  shows  the  principal  operating 
expenses  for  1913-1918.     From  these  figures  it  is  clear 
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TABLE    UI.     OPERATING   EXPENSES   IN   PENCE   PER  BUS-MILE, 

LONDON  GENERAL  OMNIBUS  COMPANY.  YEARS 

1913  TO  1918,  INCLUSIVE 

1913       1914       1915       1916  1917  1918 

TnScezpmM.wacea.ete 2  42       3  24       3.70      3.86  4.24  3.26 

Mainteiuu>ee,re|)ainaiidrenewab.   1.52       I   56       2.13       2.47  3.17  3.41 

Petrol 1.00       1.16       1.31       I  46  2.60  3  80 

OtW  «p^ii^.'inciiadiiii  adii^i^  102       i.lO      6.59      6  52  6!si  6:50 

tntion  and  depreciation 0.64      0.68      0.85      0  95  1.06  I  08 


Total 


.'.  7.10       7.44       8  58      9  26     11.58     14  05 


NOTE — Platform  expense  alone  (drivers  and  conductors)  was  2.6d.  per  bu»- 
milein  1916,  2.8d.  in  1917.  3.7d.  in  1918.  These  iocreaaee  do  not  include  increasea 
and  8-hoar  day  inaugurated  during  1919. 

Cost  o(  petrol  rose  from  7.8d.  per  gal.  in  1913  (when  7.8  miles  were  oeinB 
obtained  per  gallon)  to27.Sd.in  1918.  These  prices  include  a  net  tax  of  1.5d.i>er 
gallon  up  to  1915  and  a  tax  of  3d.  per  gallon  since  1915. 

that  all  items  have  advanced  except  tires.  The  increases 
in  gross  earnings  during  the  latter  years  of  the  xvar 
are  due  more  to  overcrowding  than  to  increased  fares. 
There  was  so  great  a  shortage  of  equipment  by  the  end 
of  the  war  that  it  was  necessary  to  impress  143  motor 
trucks  into  an  emergency  service  that  resulted  m  a 
loss  of  10  cents  per  mile  operated.  An  idea  of  the 
conditions  caused  by  the  war  is  indicated  by  the  fact 
that  in  1918  the  operation  of  67,197,422  bus-miles 
brought  £4,289,114,  whereas  in  1914,  99,365,363  bus- 
miles  were  operated  to  earn  £3,785,581.  That  increased 
fares  had  little  to  do  with  this  appears  from  the  fol- 
lowing record: 


DECREASES  IN  LENGTH  OF  A\-ERAGE  PENNY  RIDE  (IN  MILES) 

To 
Sept. 
1917 
Central  area  (including  city)  west  and 

Dorthwrst  area 1  60 

Rest  of  I>ondon  and  auburfas 1.52 

To 

^T8 

1   53 
1  52 

To 

I   38 
1.46 

To 

June       Since 
1919 

1   25         1   25 
1  46         1  31 

It  will  be  observed  that  the  figures  also  include 
changes  made  during  1919.  Nevertheless,  the  London 
General  Omnibus  Company's  report  for  the  quarter 
ended  March  31,  1919,  showed  an  operating  loss  of 
£9,590,  while  the  deficiency  for  all  of  1919  (as  met  by 
the  Common  Fund  payment  herewith  described)  was 
£424,003. 

Returning  now  to  Table  III,  it  will  be  seen  that  by 
the  end  of  1918  the  operating  expenses  had  doubled 
during  the  war  period  in  rising  from  7.1d.  (14.2  cents) 
to  14.06d.  (28.1  cents)  for  vehicles  seating  no  more 
than  thirty-four  passengers.  The  differential  of  1.27d. 
(2.64  cents)  between  receipts  and  expenses  in  1918,  the 
year  of  maximum  crowding,  has  been  wiped  out  by  the 
coming  of  the  eight-hour  day,  as  shown  by  the  figures 
for  1919. 

In  the  meantime,  the  majority  of  the  buses  had  been 
in  use  for  more  than  the  five  years  which  the  company 
flxea  as  their  eflflcient  life.  For  this  reason,  the  com- 
pany had  accumulated  a  reserve  fund  of  £1,904,868 
which,  however,  waa  over  £1,000,000  short  of  the 
£3,000,000  needed  to  replace  outworn  equipment,  with 
2,600  forty-si x-seaters  costing  at  least  £1,200  each. 
In  addition  to  this  renewal  fund,  the  company  had  on 
hand  the  sum  of  £611,153,  derived  from  the  sale 
of  motor  buses  for  war  purposes,  but  this  still  left  it 
several  hundred  thousands  of  pounds  short  for  renewals. 
The  effect  of  keeping  equipment  in  use  for  an  average 
of  seven  instead  of  five  years  appears  in  part  from 
the  fact  that  the  maintenance  charge  per  bus  per  annum 
rose  from  £222  in  1913  to  £451  in  1918.  In  other 
words,  the  annua!  upkeep  of  bu.nes  averaging  less  than 
thirty-four  .seats  was  more  than  one-third  the  first  cost 
of  the  new  forty-six-seat  bus! 


Stripped  of  all  detail,  the  actual  status  of  the  London 
'  General  Omnibus  Company  is  best  revealed  by  its  rela- 
tion.ship  to  the  Common  Fund  established  under  the 
London  Electric  Railway  Companies'  Facilities  Act, 
1915,  whereby  each  company  (the  bus  company  and  the 
underground  lines)  pays  its  own  operating  expenses, 
fixed  charges  and  interest  on  debentures,  dividends 
on  preferred  stocks  and  shares  (except  the  second 
preferred  stock  in  the  Metropolitan  District  Railway) 
and  retains  such  sums  as  it  thinks  necessary  for  depre- 
ciation and  reser^'e.  The  balance  of  income  is  then  paid 
over  to  the  common  fund,  of  which  the  London  General 
Omnibus  share  was  40  per  cent  up  to  Dec.  31,  1915, 
and  32  per  cent  thereafter.  The  respective  London 
General  Omnibus  payments  follow: 


Paid  In 

1915 £311.803 

1916 .' 259.077 

1917 NU 

1918  Nil 

1919..  Nit 


Total £570.880 


ReoeiTed 
£180.546 
162.230 
190.396 
210,043 
424.003 

£1.167.218 


From  this  it  is  clear  that  the  London  General  Omnibus 
Company  is  no  longer  the  rich  uncle  of  the  famous 
London  combine.  It  never  would  have  been  that  wel- 
come relative  at  any  time  in  its  career  if  buses  had 
been  taxed  as  heavily  as  trams.  Thus,  in  the  year  1915, 
when  the  London  General  Omnibus  showed  a  profit  of 
$1,500,000,  it  was  figured  by  H.  H.  Gordon  of  the  Lon- 
don County  Council  that  proportional  taxation  would 
have  wiped  out  this  profit,  for  the  bu.ses  were  then  pay- 
ing only  $200  each  a  year  as  a  contribution  toward 
public  needs  compared  with  $1,000  per  annum  by  every 
car  in  the  London  area.  One  must  conclude,  therefore, 
that  the  motor  bus,  like  the  electric  car,  is  not  gifted 
with  any  miraculous  powers  over  the  laws  of  economics. 

If  anything,  the  bus  has  suffered  far  more  from  the 
effect  of  war  increases.  Gasoline  has  risen  more  than 
coal;  shorter-lived  rolling  stock  must  be  replaced 
regardless  of  cost,  and  wage  increases  naturally  have 
been  more  hurtful  to  a  vehicle  employing  two  people 
for  thirty-four-seats  than  one  employing  the  same  num- 
ber for  seventy-six  or  seventy-eight  seats.  Thus,  while 
the  bus-mile  operating  cost  rose  from  17.16  cents  in 
1915  to  28.1  cents  in  1918,  the  West  Ham  Corporation 
Tramways  in  East  London  had  a  car-mile  increase  from 
15.3  cents  in  1915  to  22.56  cents  in  1918.  The  bus 
increase  was  therefore  10.94  cents  and  the  car  increase 
7.26  rents,  and  the  greater  increase  had  to  be  applied 
to  a  vehicle  of  one-half  the  capacity  of  the  car. 

It  is  to  be  hoped  that  the  present  Government  inquiry 
into  the  London  traffic  situation  will  result  in  the 
elimination  of  wasteful  competition,  for  it  is  doubtful 
whether  the  London  General  Omnibus  Company  can 
afford  to  continue  along  the  old  lines.  On  the  other 
hand,  it  has  done  and  must  continue  to  do  its  greatest 
and  most  necessar>-  work  in  serving  the  trackless  heart 
of  London  where  the  density  of  traffic  and  demand  for 
short-haul  riding  should  still  permit  profitable  operation 
without  a  prohibitive  increase  in  rates  of  fare. 

London's  Steam  Buses  Are  Withdrawn 

In  concluding  the  subject  of  whether  motor  buses  pay 
invariably  or  not,  attention  is  directed  to  the  withdrawal 
of  the  National  Steam  Car  Company's  buses  from 
Ix)ndon  the  end  of  October,  1919.  In  a  statement  made 
on  Nov,  14,  1919,  by  W.  J.  Iden,  managing  director  of 
this  company,  it  was  declared  that  the  year  ended  Oct. 
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31,  1918.  had  shown  a  loss  of  £5,393  in  the  London  area. 
Between  December,  1918,  and  Sept.  30,  1919,  the  intro- 
duction of  higher  wages  as  well  as  the  eight-hour  day 
had  .added  £40,000  a  year  to  the  payroll.  A  further 
increase  of  4  shillings  (nominally  96  cents)  a  week  as 
of  Oct.  1,  1919,  added  £6,250  per  annum,  with  the 
result  that  in  October  there  was  a  loss  of  10  cents 
per  mile. 

A  significant  difference  between  British  bus  and 
American  electric  railway  conditions  was  revealed  in 
connection  with  this  case  when  a  deputation  asked  for 
an  audience  with  Sir  Eric  Geddes,  Minister  of  Trans- 
port, to  request  resumption  of  service.  Sir  Eric  stated 
that  it  would  serve  no  purpose  to  receive  the  deputation, 
for  when  a  company  with- 
drew its  vehicles  on  the 
ground  that  traffic  was  not 
remunerative,  the  Ministry 
could  not  interfere. 

Casual  reference  has  al- 
ready been  made  to  the 
capacity  of  the  motor  buses 
used  by  several  undertak- 
ings. '  The  largest  high- 
mileage  bus  to  date  is  the 
new  forty-six-seater  of  the 
London  General  Omnibus 
Company.  This  is  of  the 
double-deck  type  with  cross- 
seats  top  and  bottom  ex- 
cept that  longitudinal  cor- 
ner benches  seating  three  each  are  used  at  the  doorways 
of  the  lower  deck.  The  over-all  length  of  this  vehicle 
from  crank  handle  to  rear  clearance  is  22  ft.  6i  in.  and 
the  wheelbase  is  12  ft.  lOi  in.  The  lower  deck  is  6  ft. 
10  in.  wide  over  all,  which  is  sufficient  to  permit  pairs 
of  cross-seats  2  ft.  8  in.  wide  and  an  aisle  of  15  in.  The 
platforrri  width  is  3  ft.  10  in.,  an  increase  of  10  in. 
made  to  facilitate  passenger  interchange.  The  unladen 
weight  is  7,840  lb.,  or  170  lb.  per  seated  passenger — an 
achievement  that  seems  well  nigh  incredible.  This 
ultra-lightness  was  a  necessity  in  view  of  official  regu- 
lations. The  new  bus  is  no  heavier  than  the  thirty- 
four-seater  which  it  is  replacing.  The  approximate 
unit  price  of  these  vehicles  was  placed  at  £1,200  during 
the  London  traffic  inquiry  hearings  held  the  middle  of 
1919.     This  figure  is  close  to  the  American  costs. 

The  advantage  of  using  the  higher-grade  metals  cus- 
tomary in  motor-bus  design  would  appear  from  the  cir- 
cumstance that  both  the  New  York  and  Pitt.sburgh 
double-deck  cars  weigh  much  more  per  seat,  despite  the 
fact  that  these  cars  represented  a  great  reduction  over 
preceding  types.  The  New  York  double-deck  stepless 
car  weighed  46,000  lb.,  or  522  lb.  per  seat,  and  the 
Pittsburgh  double-deck  car  was  estimated  to  weigh  487 
lb.  per  seat.  (See  Electric  Railway  Journal  for  Aug. 
10,  1912.)  The  buses'  advantages  of  using  better  mate- 
rials must  be  admitted  even  if  allowance  is  made  for 
the  fact  that  the  cars  are  not  open-top  and  that  the 
low-step  feature  made  extra-deep  girders  necessary. 

Types  of  Buses — Regulations 

The  maximum  permissible  speed  of  motor  buses  in 
London  is  placed  at  12  m.p.h.,  but  the  London  General 
Omnibus  Company  has  requested  permission  to  go  to  a 
maximum  of  16  m.p.m.  It  is  doubtful  whether  any  nota- 
ble increase  in  schedule  speed  would  be  obtained  except 
on  runs  with  a  considerable  portion  of  open  running. 


SIXGLE-DECK    Bi;S    WITH    RE.\R    AND    FRONT    DOORWAYS 


One  can  hardly  expect  also  that  the  improvements  in 
ingress  and  egress  will  offset  the  increased  standing 
time  from  the  greater  number  of  stops  incident  to 
changing  from  a  thirty-four-seat  to  a  forty-six-seat 
vehicle.  Hence,  anything  better  than  the  present  sched-  , 
ule  speed  of  8.5  m.p.h.  is  hardly  to  be  expected.  A 
considerable  saving  in  platform  expense  should  ensue 
from  increase  in  capacity,  if  there  is  no  loss  of  speed. 

The  Sheffield  Corporation  Tramways  is  another  user 
of  double-deck  buses.  The  maximum  carrying  capacity 
of  the  Sheffield  bus  is  given  as  thirty-seven,  compared 
with  seventy-six  for  the  Sheffield  car.  Manager 
Fearnley,  at  the  1919  Municipal  Tramways  Conference, 
declared  that  this  size  bus  was  too  small  for  Sheffield 

peak  loads.  The  rougher 
roads  of  the  provinces  also 
made  it  impracticable  to 
use  a  bus  of  London  light- 
ness. As  against  7,840  lb. 
in  London,  a  bus  of  10,080 
lb.  would  be  required  to 
stand  the  harder  wear  and 
tear.  As  previously  noted, 
the  schedule  speed  of  the 
Sheffield  buses  is  9.97 
m.p.h.,  owing  to  their  large 
proportion  of  light  traffic 
conditions. 

According  to  a  paper  on 
"Bus  Development  After 
the  War,"  read  by  Eric 
Cauldwell  before  the  British  Institution  of  Automobile 
Engineers,  the  double-deck  bus  is  favored  chiefly 
in  London  because  of  the  need  for  capacity.  It  was 
possible  to  build  a  single-deck  vehicle  of  thirty-four- 
seat  capacity.  As  a  matter  of  fact,  Mr.  Cauldwell's 
idea  is  borne  out  in  the  recent  installation  by  the 
Birkenhead  Corporation  Tramways  of  three  single- 
deck  thirty-three-seaters  which  apparently  are  intended 
for  pleasure  and  long-ride  traffic,  judging  by  the  provi- 
sion of  a  compartment  for  smokers.  It  might  be 
added  that  the  standard  Paris  bus  is  of  single-deck 
type  with  twenty-eight  seats  in  two  compartments. 

Most  of  the  buses  are  made  for  rear  entrance  and  exit, 
the  one-man  near-side  operation  of  small  American 
buses  being  almost  unknown.  However,  such  operation 
is  only  a  matter  of  time. 

In  addition  to  the  standard  single-track  and  open-top 
double-deck  buses.  British  tramways  also  operate  cross- 
bench  sightseeing  type  cars,  known  locally  by  the  French 
name  of  char-a-bancs.  Such  vehicles  are  used  for  cross- 
country service  as  well  as  for  seasonal  riding. 

In  the  London  Metropolitan  area  motor  buses  and 
their  drivers  are  licensed  by  the  Metropolitan  Police. 
Elsewhere,  the  councils  of  boroughs  and  other  urban 
districts  exercise  the  same  powers.  Where  rural  dis- 
trict councils  have  not  had  such  powers  conferred  on 
them  by  the  Local  Government  Board,  licenses  to  ply 
for  hire  need  not  be  taken  out.  Generally  speaking, 
there  have  been  almost  no  legal  restrictions  to  bus 
development,  even  for  competitive  purposes,  in  com- 
parison with  the  awkward  procedure  relative  to  tram- 
way extension.  Under  the  Ministry  of  Transport  Act 
passed  in  1919,  those  who  are  refused  licenses  may 
appeal  to  the  Minister  of  Transport,  who  has  the  "power 
to  make  such  order  thereon  as  he  may  think  fit." 

The  Motor  Car  Act,  as  amended  down  to  1909, 
includes  the  following  provisions: 
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If  the  unladen  weight  (exclusive  of  water  and  fuel) 
exceeds  3  British  tons  (6,720  lb.),  the  width  must  not 
exceed  7  ft.  6  in.;  otherwise  a  width  up  to  7  ft.  2  in. 
is  specified. 

A  bus  weighing  6,720  lb.  (unladen)  is  restricted  to 
a  speed  of  12  m.p.h.,  and  one  weighing  11,200  lb. 
(unladen)  to  8  m.p.h.  If  trailers  are  used,  the  maxi- 
mum speed  permissible  is  only  5  m.p.h.  (The  regula- 
tion.s  of  the  London  Police  are  noted  on  the  preceding 
page. ) 

The  weight  of  a  loaded  motor  bus  must  not  exceed 
12  British  tons  (26,880  lb.)  nor  must  the  axle  weight 
of  any  axle  exceed  the  registered  axle  weight  of  that 
axle.  A  heavy  motor  car  whose  axle  weight  exceeds 
in  the  aggregate  6  British  tons  (13,440  lb.)  may  not 
be  driven  upon  any  highway  bridge  when  another  heavy 
car  or  locomotive  is  on  the  bridge,  except  in  the  case 
of  the  Menai  Bridge  and  bridges  within  London. 

The  duty  payable  on  a  motor  omnibus  when  used  as 
a  hackney  carriage  is  15  shillings  (nominally  $3.60) 
plus  42s.  (flO.85)  if  under  2  British  tons  unladen  or 
63s.  ($15.12)  if  over  2  tons.  Obviously,  this  charge  is 
not  onerous. 

Petrol  Taxes  and  Roadway  Charges 

The  self-propelled  vehicle  as  a  source  of  revenue  was 
discovered  by  the  British  government  in  1910,  when 
a  tax  of  6  cents  a  gallon  was  imposed  upon  motor  spirit, 
which  is  defined  as  "any  inflammable  hydrocarbon, 
including  any  mixture  of  hydrocarbons,  and  any  liquid 
containing  hydrocarbon  which  is  capable  of  being  used 
for  providing  reasonably  efficient  motive  power  for  a 
motor  car."  In  1915  the  Government  took  another 
bite  by  doubling  the  tax  to  12  cents  per  gallon.  The 
actual  tax  for  public  utility  operators  using  more  than 
500  gal.  a  year  has  always  been  one-half  of  these 
charges,  so  that  the  present  rate  to  practically  all  motor- 
bus  operators  is  6  cents  per  gallon. 

The  original  purpose  of  the  Government  was  to  apply 
the  revenue  from  licenses  and  motor  spirit  taxes  "for 
the  improvement,  construction  and  maintenance  of  roads 
in  the  United  Kingdom,  and  to  render  financial  assist- 
ance to  the  County  Councils."  To  this  end  a  Road 
Board  was  appointed  under  the  Development  and  Roads 
Improvement  Funds  Act  of  1909.  Millions  of  dollars 
derived  from  the  impositions  named  were  spent  upon 
the  improvement  of  existing  roads.  By  1915,  however, 
the  war  led  to  the  suspension  of  such  grants  from  the 
National  Exchequer,  since  which  time  only  the  interest 
on  the  Road  Board's  investments  have  been  available. 
The  status  of  the  matter  is  well  expressed  by  the  follow- 
ing remaric  of  Sir  Eric  Geddes,  Minister  of  Trans- 
port, before  the  Nov.  5,  1919,  meeting  of  the  Society 
of  Motor  Manufacturers  and  Traders. 

"In  the  petrol  tax,"  Sir  Eric  said,  "the  motor  indus- 
try wu  contributing  more  than  it  got  for  the  main- 
tenance of  the  roads."  So  far  as  his  influence  could  be 
used,  he  added,  they  would  get  back  that  tax  for  its 
original  purpose  of  road  maintenance.  The  Chancellor 
of  the  Exchequer  has  recently  announced  that  the 
petrol  tax  is  to  be  aboUehed  in  favor  of  some  other 
form  of  impost  less  eaiy  to  evade.  For  example,  users 
of  coal  gas,  producer  gas.  paraffin  and  home-produced 
benzol  pay  no  equivalent  tax.  Taxation  on  the  basis  of 
unladen  weight,  mileage  or  horse-power  is  now  under 
consideration. 

The  motor  spirit  tax.  however,  is  not  the  only  high- 
tax  which  the  motor  bus  will  have  to  meet  in  the 


future.  The  national  tax  was  to  be  devoted  to  help  out 
local  authorities  up  to  75  per  cent  of  the  net  roadway 
tost.  To  be  on  the  safe  side,  local  authorities  are  sho.v- 
ing  a  more  and  more  distressing  interest  in  making  bus 
operators  contribute  directly  to  road  upkeep  at  the  rate 
of  so  and  so  much  per  bus-mile  operated.  The  electric 
railway  operator,  weighed  down  by  decades  of  excessive 
taxes  for  paving  that  he  does  not  destroy,  will  smile 
a  pitying  smile  when  he  reads  a  busman's  hope  that 
"any  road  charges  on  motor-bus  operation  should  not 
exceed  the  true  recoupment,  and  should  in  no  circum- 
stances extend  to  profit-making  for  the  district." 

The  road  maintenance  payments  vary  considerably  in 
Great  Britain.  The  highest  known  is  that  of  the 
Northampton  Ck)unty  Council,  which  has  recently 
granted  the  National  Steam  Car  Company  the  right  to 
run  between  Rushden  and  Bedford  at  the  rate  of  3d. 
(6  cents)  per  bus-mile.  The  next  highest  within  the 
writer's  knowledge  is  that  of  4  cents  per  bus-mile,  plus 
an  initial  fee  of  1  guinea  (say  $5),  demanded  in 
October,  1919,  by  the  Lancashire  County  Council.  In 
sanctioning  four  bus  routes,  about  the  same  time,  the 
Oxfordshire  County  Council  also  demanded  4  cents  per 
bus-mile.  On  this  subject,  the  London  correspondent 
of  the  Electric  Railway  Journal  wrote  as  follows 
in  the  issue  of  Oct.  4,  1919: 

"It  is  established  by  several  private  acts  of  Parlia- 
ment that  when  a  local  authority  works  buses  over  the 
roads  of  an  adjoining  authority  the  operators  pay  id. 
(1.25  cents)  per  mile  for  road  maintenance.  (Companies 
can,  however,  run  buses  without  statutory  powers,  and 
some  of  the  English  County  Councils,  before  giving 
consent,  demand  2d.  (4  cents)  per  mile  run.  These 
powers  are  of  recent  origin." 

A  payment  of  2d.  per  mile  would  have  cost  the  Lon- 
don General  Omnibus  Company  on  the  basis  of  the 
67,197,422  miles'  run  in  the  year  1918  the  ruinous  sum 
of  $2,687,896.88,  and  would  have  been  equivalent  to 
more  than  13  per  cent  of  the  gross  earnings  per  bus- 
mile,  15.S2d.,  in  1918. 

The  Sheffield  Corporation  Tramways  are  more  for- 
tunate. They  pay  the  road  authorities  only  id.  (| 
cent)  per  bus-mile.  As  of  March  31,  1919.  they  made 
a  five-year  contract  at  this  rate  with  the  West  Riding 
and  Derbyshire  County  Councils  following  five  years' 
experience  in  operating  over  the  roads  of  these  author- 
ities. Since  Oct.  29,  1919,  the  Stockton  Corporation' 
Tramways  pay  lid.  (2i  cents)  per  bus-mile  to  the 
North  Riding  County  Council  for  running  over  a  bridge. 

An  example  of  advancing  costs  is  that  indicated  by 
clauses  of  the  WaKsall  Corporation  Tramways  bill  for 
1914  and  1919  respectively.  In  the  1914  act.  £275 
per  route-mile  was  to  be  set  aside  for  reconstruction  of 
roads  and  id.  per  bus-mile  for  maintenance;  in  1919, 
the  figures  were  £700  per  route-mile  for  reconstruction 
and  ]d.  per  bus-mile  for  maintenance. 

That  "there's  a  reason"  for  continually  higher 
charges  for  the  purpose  of  road  maintenance  appears 
from  some  figures  presented  by  Sir  Eric  Geddes  in  his 
talk  on  Nov.  6.  1919,  before  the  Society  of  Motor 
Manufacturers  and  Traders.  He  stated  that  it  cost  £4.690 
per  mile  to  surface  a  40-ft.  water  macadam  road  and 
£7,700  per  mile  to  surface  a  tar  macadam  road.  A 
high-grade  asphalt  road  would  cost  £18,000  per  mile, 
and  a  wood-paved  road,  £47,000  per  mile.  "The  Gov- 
ernment could  not  build  better  roads  without  levying 
upon  their  users. 
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It  will  be  evident  from  the  foregoing  that  the  motor 
bus  in  Great  Britain  is  now  attaining  the  same  status 
from  the  standpoint  of  taxation  as  the  tramway.  Con- 
sequently, its  future  development  promises  to  be  even 
more  closely  than  in  the  past  in  fields  for  which  it  is 
especially  adapted  and  in  which  a  higher  rate  of  fare 
is  permissible  than  is  charged  on  city  and  suburban 
railways.  Only  a  great  decrease  in  the  cost  of  fuel 
and  in  the  upkeep  and  replacement  costs  of  the  motor 
bus  could  alter  this  situation. 

In  the  following  article  a  study  win  be  presented 
of  American  conditions. 


A.  R.  E.  A.  Convention  Makes 
New  Record 

At  Recent  Meeting  in  Chicago  Engineering  Associ- 
ation Adopts  New  Bridge  Specifications  and 
Specifications  Prohibiting  tjse  of  Twisted 
Bars  in  Concrete 

THE  twenty-first  annual  convention  of  the  American 
Railway  Engineering  Association,  held  in  Chicago 
from  March  16  to  18  inclusive,  surpassed  the  record  of 
any  previous  convention  both  in  attendance  and  in  vol- 
ume of  important  committee  work  passed  upon.  The 
attendance  exceeded  by  more  than  100  any  previous 
convention  and  reports  of  twenty-two  standing  com- 
mittees and  two  special  committees  were  presented.  A 
number  of  the  reports  of  interest  to  the  electric  railway 
field  were  abstracted  in  the  Electric  Railway  Journal 
March  27,  page  6.52.  Two  reports  of  special  importance, 
on  stresses  in  railroad  track  and  on  electricity  respec- 
tively, are  abstracted  at  some  length  elsewhere  in  this 
issue  and  the  remainder  of  the  reports  are  abstracted 
briefly  below. 

A.  R.  E.  A.  Reports  of  Electric  Railway  Interest 

Conservation  of  Natural  Resources.  In  the  presenta- 
tion of  this  report  the  committee  emphasized  the  neces- 
sity of  salvaging  all  old  materials  removed  from  build- 
ing, track  and  rolling  stock  and  explained  how  this 
could  be  done.  Reports  of  reclamation  work  on  several 
railroads  were  given.  A  section  of  the  report  which 
was  highly  commended  was  that  concerning  the  con- 
servation of  human  life  and  energy.  These  parts  of  the 
report  were  received  as  information.  Rules  for  the  pre- 
vention of  the  spread  of  forest  and  field  fires  were  given 
also  and  approved  for  publication  in  the  Manual. 

Economics  of  Railway  Location.  The  report  of  this 
committee  dealt  with  resistance  of  trains,  effect  of 
curvature  on  cost  of  maintenance  of  way  and  on  main- 
tenance of  equipment,  eff'ect  of  train  resistance  on  fuel 
consumption  and  effect  of  electric  locomotives  on  eco- 
nomics of  location.  On  the  subject  of  curvature  the 
committee  quoted  from  tests  made  on  the  Canadian 
Pacific  Railway,  apparently  establishing  the  fact  that 
when  the  diameter  of  the  outer  wheels  exceeds  that  of 
the  inner  wheels  by  an  amount  sufficient  to  compensate 
for  the  increased  distance  traveled  by  the  outer  wheels 
the  wheels  hug  neither  one  rail  nor  the  other,  regard- 
less of  speed  from  5  to  25  m.p.h. 

In  regard  to  the  influence  of  the  electric  locomotive 
on  the  economics  of  location  the  committee  presented 
two  monographs  on  the  subject.  These  explained  the 
different  characteristics  of  steam  and  electric  locomo- 
tives and  stated  that  net  savings  in  fuel  cost  of  50,  60 
and  67  per  cent  respectively  might  be  expected  in  pas- 


senger, freight  and  switching  service  by  the  use  of 
electric  locomotives.  Engine  repairs  were  said  to  be 
reduced  50  per  cent.  The  effect  of  rise  and  fall,  curva- 
ture and  rate  of  grade  were  explained  and  the  results 
obtained  on  several  electrified  steam  roads  were  re- 
corded. 

Iron  and  Steel  Structures.  The  adoption  of  new  steel 
bridge  specifications  presented  by  this  committee  was 
one  of  the  important  actions  taken  by  the  convention. 
A  16-ft.  width  for  the  clearance  diagram  was  objected 
to  by  several  speakers,  but  was  adopted.  This  vsridth 
is  not  required,  however,  in  new  bridges  built  on  old 
masonry  where  extensive  reconstruction  would  be  made 
necessary.  E-50  loading  as  an  alternative  for  E-60 
was  suggested,  but  the  latter  was  adopted.  The  speci- 
fications provide  90,  80  and  75  per  cent  of  the  live  load, 
including  impact,  for  two,  three  and  four  tracks,  re- 
spectively. Clear  tie  spacing  of  7  in.  is  specified,  as  are 
also  rounded  ends  for  through-plate  girders.  The  lat- 
ter are  said  to  be  important  in  the  case  of  derailment 
of  cars.  Specific  permission  for  the  welding  of  minor 
defects  in  castings  was  eliminated  from  the  specifica- 
tions upon  motion. 

The  committee's  report  also  included  a  new  column 
formula  of  the  straight-line  type  as  a  substitute  for 
that  of  the  parabolic  type  submitted  last  year.  Principles 
for  detailed  design  of  flashing,  drainage,  reinforcement 
and  protection  for  waterproofing  purposes  were  given 
and  the  reasons  for  continuing  the  use  of  the  Cooper 
system  of  live  loading  instead  of  .some  specific  modern 
engine  loading  were  dealt  with. 

Wooden  Bridges  and  Trestles.  This  committee  pre- 
sented, in  the  nature  of  a  progress  report,  specifications 
and  classifications  and  grading  rules  for  lumber  and 
timber  to  be  used  in  the  construction  and  maintenance 
of  way  departments. 

Records  and  Accounts.  The  report  of  the  committee 
covered  cost-keeping  methods  and  statistical  records, 
forms  for  analyzing  expenditui'es,  forms  for  mainte- 
nance of  way  and  structures,  for  construction  and  for 
records. 

Rules  and  Organization.  Rules  in  considerable  de- 
tail for  the  inspection  of  bridges,  trestles  and  culverts 
were  submitted  by  the  committee  and  were  adopted. 

Signs,  Fences  and  Crossings.  The  committee  intro- 
duced a  design  for  an  approach  warning  sign  and  this 
was  adopted.    A  report  was  made  on  grade  elimination. 

Signals  and  Interlocling.  On  the  subject  of  ties 
treated  with  any  solution  which  affects  the  length  of 
track  sections  the  committee  recommended  that  as  the 
electrical  conductivity  of  zinc-treated  ties  decreases  with 
age  better  results  may  be  had  by  allowing  the  ties  to 
season  for  from  2  tn  6  months  before  using  in  a  cir- 
cuited track.  Also  that  for  best  results  the  number  of 
zinc-treated  ties  installed  per  year  in  any  track  circuit 
should  not  be  gi'eater  than  15  per  cent  of  the  total  num- 
ber of  ties  in  that  circuit. 

Masonry.  The  specifications  for  plain  and  reinforced 
concrete,  prepared  by  this  committee,  were  adopted,  as 
also  was  the  report  on  methods  of  depositing  concrete 
under  water.  There  was  considerable  discussion  con- 
cerning the  proposed  specifications  for  billet-steel  con- 
crete reinforcement  bars  specifically  prohibiting  the  use 
of  twisted  bars.  It  was  stated  that  hot-twisted  bars  are 
dangerous  and  that  cold-twisted  bars  give  no  advantage 
over  plain  or  deformed  bars.  The  specifications  were 
adopted. 
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Wisconsin  Utility  Men  Meet 

Twelfth  Annual  Convention  of  Electrical  Men  Considers  Safety  Cars,  Automatic 

Substations,  Labor  Welfare  and  Publicity  at 

Well-Attended  Two-Day  Session 


THE  necessity  and  value  of  well-planned  educa- 
tional publicity  and  the  possibilities  for  the  im- 
provement of  labor  conditions  through  a  high- 
purpose  development  of  living  conditions  and  leisure- 
time  occupations  held  the  interest  of  a  large  attendance 
at  the  joint  meeting  of  the  Wisconsin  Electrical  Asso- 
ciation and  the  Wisconsin  Gas  Association  at  the  Pfister 
Hotel,  Milwaukee,  on  March  24.  The  Gas  Association 
had  been  in  session  on  March  23,  concluding  its  con- 
vention with  the  joint  meeting  of  March  24,  while  the 
Electrical  Association  continued  its  twelfth  annual  con- 
vention, which  began  with  the  joint  session,  through 
March  25,  President  W.  C.  Lounsbury  presiding  on  both 
days.  The  joint  session  on  March  24  was  concluded  by 
a  splendid  banquet  in  the  evening,  at  which  Edward  J. 
Dempsey,  Oshkosh,  Wis.,  was  toastmaster  and  James  H. 
McGillan,  Green  Bay,  Wis.;  M.  H.  Aylesworth  and 
William  Rainey  Bennett  were  the  speakers. 

The  labor  welfare  problem  came  before  the  joint 
meeting  through  a  paper  on  the  "Leisure-Time  Factor," 
by  William  C.  Knoelk,  executive-secretary  of  the  Com- 
munity Service  of  Milwaukee.  In  the  discussion  which 
followed  the  paper  several  delegates  spoke  of  the  irre- 
sponsibility of  unions  and  of  the  fact  that  it  was  not 
the  eight-hour  day  nor  entirely  a  question  of  wages  that 
seemed  to  be  the  fundamental  causes  behind  the  pres- 
ent labor  unrest.  The  representation  of  labor  in  the 
management  of  a  corporation  and  the  close  contact  which 
this  afforded  between  management  and  employees  were 
commented  upon  as  being  highly  desirable.  M.  C. 
Ewing,  Wausau,  said  that  it  had  been  his  experience 
that  trainmen  do  not  desire  an  actual  eight-hour  day, 
and  he  cited  as  proof  of  this  the  fact  that  they  con- 
tinually choose  the  longer  runs,  since  these  pay  the 
most  money. 

Concluding  the  discussion  on  his  paper,  Mr.  Knoelk 
endeavored  to  emphasize  that  he  was  not  interested  in 
the  actual  eight-hour  day  nor  the  length  of  the  working 
day,  primarily,  but  rather  the  value  of  preparing  and 
planning  for  the  leisure  time.  He  said  that  we  should 
not  become  impatient  if  welfare  work  conducted  along 
the  right  lines  did  not  seem  to  produce  immediate  re- 
■ulta;  that  it  would  take  considerable  time  to  overcome 
the  feeling  which  many  workmen  have,  regardless  of 
what  the  facts  may  be.  that  they  have  been  mistreated 
in  the  past.  He  explained  what  this  feeling  now  is  by 
(|uoting  a  labor  leader  of  a  striking  union  as  saying: 
"Thirty  years'  experience  has  taught  u.h  how  to  handle 
the  situation  when  we  have  the  other  side  where  we 
want  it."  It  will  take  time  to  overcome  this  feeling, 
but  a  proper  provision  for  occupation  during  leisure 
time  will  prove  to  be  very  effective. 

Organized  PuBLiaTY  Plan  Recommended 

B.  J.  MuUaney,  chairman  Illinois  committee  on  public 
utility  information,  addressed  the  joint  session  of  the 
associations  on  the  work  which  has  been  done  by  his 
committee  in  Illinois  toward  educating  the  public  to  a 


real  understanding  of  the  public  utilities,  and  recom- 
mended that  a  similar  committee  be  established  in  Wis- 
consin. Mr.  MuUaney  presented  the  need  for  publicity 
work  generally  from  a  new  angle  when  he  pointed  out 
that  it  often  happens  that  when  a  public  utility  com- 
mission has  completed  its  study  of  a  situation  and  is 
about  to  make  an  order  it  is  confronted  with  an  aroused 
public  sentiment  which  places  the  commission  in  a  very 
unfavorable  position.  He  said  that  we  are  only  fooling 
ourselves  when  we  condemn  a  commission  for  not  hav- 
ing the  backbone  to  make  a  determined  decision  in  the 
face  of  public  criticism;  that  the  whole  question  gets 
back  to  the  fact  that  the  public  holds  in  its  hands  the 
lives  of  the  commissioners,  who  in  turn  hold  the  lives 
of  the  companies.  Hence  we  must  have  publicity  which 
will  educate  the  public  to  an  understanding  of  the  utility 
bu.i.iness  so  that  commissions  will  not  be  restricted  in 
their  free  and  deliberate  functioning.  Much  of  the 
opposition  of  the  public  comes  from  suspicion  and  ig- 
norance, so  that  it  devolves  upon  the  companies  to  dispel 
this  ignorance  of  public  utility  affairs. 

Mr.  MuUaney  then  explained  the  manner  in  which 
the  Illinois  committee  had  gone  about  this  important 
work  of  educating  the  public  and  brought  out  the 
policies  which  have  guided  the  committee  from  the 
first.  He  told  of  the  splendid  success  which  had  been 
realized  in  securing  the  publication  of  utility  matters  in 
the  public  press  and  gave  proof  of  the  change  in  public 
attitude  resulting  therefrom. 

The  speaker  was  anxious  to  inspire  the  formation  of 
a  similar  organization  and  work  in  Wisconsin  and  urged 
the  association  to  give  the  matter  serious  consideration. 
He  quoted  Charles  L.  Henr}',  Indianapoli.s,  Ind.,  as  say- 
ing that  if  the  formation  of  the  Indiana  committee  on 
public  information  accomplished  nothing  else  than  the 
co-operation  between  the  various  utilities  of  the  State, 
which  had  already  been  realized  in  a  splendid  measure, 
the  organization  would  be  worth  while. 

Mr.  MuUaney  and  the  InsuU  interests  are  working 
toward  the  formation  of  such  a  committee  in  every  state, 
believing  that  the  work  can  \ie  more  effectively  handled 
through  state  units  than  through  the  national  associa- 
tions of  the  several  utility  industries.  He  explained  that 
later  on  it  may  be  possible  for  such  state  units  to  come 
together  in  convention  or  to  co-operate  in  some  other 
manner  to  give  the  work  a  national  .scope.  The  aim  of 
such  a  magnificent  educational  work  is  to  make  the 
utility  business  just  as  safe  from  attack  as  the  churches 
and  schools,  the  speaker  explained. 

Asked  about  the  cost  of  carrying  on  this  publicity 
work.  Mr.  MuUaney  explained  that  the  cost  to  the  Illi- 
nois committee  was  $15,000  for  the  first  year.  He  said 
that  this  was  abnormally  high  on  account  of  the  very 
wide  distribution,  free,  of  nearly  all  of  the  literature 
got  out.  He  said  that  the  Indiana  committee  estimated 
that  an  assessment  of  one-fiftieth  of  one  per  cent  of  the 
gross  revenue  of  the  utilit>'  companies  of  the  State 
would  carry  on  the  work  for  a  year. 
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At  the  conclusion  of  Mr.  Mullaney's  talk  the  asso- 
ciation passed  a  resolution  giving  him  a  vote  of  thanks 
and  recommending  that  the  new  executive  committee 
take  up  the  consideration  of  his  suggestions,  looking 
toward  some  definite  plan. 

President  Lounsbury's  Address 

Upon  the  adjournment  of  the  two  associations  the 
twelfth  annual  convention  of  the  Electrical  Association 
was  called  to  order  by  President  Lounsbury,  who  then 
read  his  address.  In  this  he  called  attention  to  the  fact 
that  the  Wisconsin  Electrical  Association  now  has  a 
history  to  which  the  members  can  point  with  pride,  for 
it  has  won  the  respect  and  confidence  of  the  State  gov- 
erning boards  and  has  lent  a  forceful  influence  in  the 
betterment  of  service  rendered  the  people  of  the  State. 
He  pointed  out  that  one  of  the  fundamental  objects  of 
this  association  was  to  encourage  a  friendly  relation  be- 
tween companies  and  the  public.  He  said  this  could  be 
obtained  by  creating  a  public  faith  in  the  properties 
represented  by  the  delegates,  provided  first  that  these 
delegates  have  an  abounding  faith  in  them  themselves. 
He  lamented  that  utility  operators  were  inclined  some- 
times to  make  apologies  for  the  product  of  their  business 
and  the  rate  charged  for  it,  whereas  in  reality  these 
utilities  are  rendering  service  to  the  communities  at  a 
cost  much  less  than  the  actual  value  to  the  community. 
To  emphasize  his  point,  he  quoted  Henry  L.  Doherty 
as  saying : 

"In  the  wave  of  antagonism  against  corporations 
throughout  the  country  we  are  the  ones  most  likely 
to  be  reached  and  harmed,  and  we  can  go  to  greater  ends 
in  correcting  this  antagonism  of  the  public  toward  cor- 
porations than  any  one  else.  .  .  .  There  is  nothing 
that  creates  faith  in  the  company  like  having  the  man 
who  works  for  it  say  the  company  is  all  right  and  honest 
and  straight." 

Mr.  Lounsbury  went  on  to  say,  in  regard  to  em- 
ployees, that  the  policies  of  the  utilities  must  be  so 
formulated  as  to  secure  "fairness  to  labor,  fairness  to 
stored  labor,  which  is  capital,  and  fairness  to  the  public. 
We  must  not  expect  our  employees  to  stand  the  brunt 
of  our  trouble;  they  must  be  well  paid  or  in  the  long  run 
the  industry  will  not  carry  on." 

Speaking  of  the  future  work  of  the  association,  Mr. 
Loun.sbury  expressed  the  belief  that  this  would  be  better 
handled  by  creating  several  active  standing  committees 
of  three  members  each,  which  would  report  annually 
after  study  carried  on  through  the  year.  In  this  con- 
nection, he  recommended  the  appointment  of  a  member- 
ship committee,  a  committee  on  taxation,  a  committee 
on  accounting,  a  committee  on  legislation,  a  street  rail- 
way committee,  a  commercial  and  sales  committee,  a 
committee  on  rural  service  extension  and  a  committee 
on  interconnections  of  power  plants.  These  recommen- 
dations were  later  adopted  by  vote  of  the  association. 

M.  A.  Aylesworth,  executive  manager  of  the  National 
Electric  Light  Association,  addressed  the  association 
on  the  "Relations  of  the  Central  Stations  to  the  Public." 

Discussions  on  Safety  Car  Paper 

E.  M.  Walker,  Terra  Haute,  Ind.,  who  had  been  invited 
to  come  to  Milwaukee  as  the  guest  of  the  association 
for  the  pui-pose  of  presenting  a  paper  on  "Possibilities 
of  City  Street-Car  Operation,"  was  heard  at  the  morn- 
ing session  on  March  25.  Mr.  Walker's  paper  appears 
in  abstract  elsewhere  in  this  issue.  It  was  very  well 
received,  the  delegates  seeming  to  be  very  much  inter- 


ested in  the  possibilities  of  economies  and  increased 
revenue  which  were  modestly  shown  to  be  available 
through  the  use  of  safety  cars. 

B.  W.  Arnold,  in  discussing  Mr.  Walker's  paper,  said 
that  he  was  operating  100  per  cent  with  safety  cars  in 
Oshkosh.  He  called  attention  to  the  mistake  that  had 
been  made  in  placing  the  standard  safety  car,  which  was 
developed  in  the  South  for  a  warm  climate,  in  Northern 
cities,  where  the  temperature  in  winter  is  much  lower. 
He  had  found  it  necessary  to  have  his  safety  cars  built 
with  double  flooring  and  with  inside  sheathing  and  head 
lining  in  order  that  passengers  might  be  comfortable  in 
winter.  He  said  that  the  people  of  Oshkosh  were  all 
boosters  for  the  safety  cars. 

F.  L.  Markham,  American  Car  Company,  explained 
that  it  was  not  the  practice  of  the  manufacturers  to 
build  a  car  for  Wisconsin  cities  the  same  as  they  would 
for  Southern  cities,  saying  that  some  mistakes  of  this 
character  had  been  made  in  the  early  installations  of 
safety  cars.  Cars  for  Northern  cities  are  now  not  only 
being  built  warmer  but  equipped  with  twelve  instead 
of  eight  electric  heaters,  with  one  additional  on  the 
platform  for  the  operator.  He  pointed  out  that  many 
improvements  have  been  made  in  the  last  five  years  in 
the  design  and  equipment  of  the  safety  cars  and  that 
the  manufacturers  stand  ready  to  make  further  changes. 

Questioned  as  to  the  manner  of  flagging  safety  cars 
and  the  earnings  per  car-mile,  Mr.  Walker  replied  that 
the  earnings  in  Terre  Haute  averaged  a  little  better  than 
21  i  cents  per  car-mile.  He  said  that  there  were  seven 
grade  crossings  in  Terre  Haute,  five  of  which  were 
trunk-line  crossings,  and  that  a  ground  flagman  was  em- 
ployed at  each  crossing.  The  interurban  cars  also  get 
the  benefit  of  these  crossing  flagmen.  He  said  that  the 
cost  of  flagging  all  crossings  in  this  manner  was  about 
IJ  per  cent  of  the  gross  operating  expense,  which  he 
considered  a  very  small  item  when  looking  upon  it  as  an 
insurance  measure.  Mr.  Arnold  made  a  rapid  calcula- 
tion and  commented  that  if  it  were  necessary  to  employ 
a  flagman  at  every  crossing  in  Oshkosh  for  the  sake  of 
using  one-man  cars  he  could  put  two  men  on  ea^h  car 
and  then  save  three  men.  He  said  that  his  operators  are 
required  to  bring  their  cars  to  a  stop  at  a  safe  distance 
from  a  crossing,  leave  the  cars  and  flag  themselves,  then 
return  and  run  the  cars  across.  This  procedure  is 
now  required  by  the  Wisconsin  laws.  The  object  in 
making  a  man  leave  his  car,  he  explained,  is  that.it 
made  sure  that  the  car  will  be  stopped  prior  to  crossing. 

J.  P.  Pulliam,  after  hearing  Mr.  Walker's  paper,  said 
that  there  was  no  question  but  that  the  street  railway 
industry  had  been  asleep  for  many  years.  He  said  there 
were  any  number  of  cities  in  Wisconsin  in  which  the 
headway  of  the  cars  was  the  same  now  that  it  was 
twenty  years  ago.  He  thought  that  the  safety  car  offered 
a  way  to  give  the  service  the  people  wanted  and  ought 
to  have,  and  he  thought  railway  operators  should  keep 
their  ears  and  eyes  open  for  new  developments  and  be 
prepared  to  make  the  most  of  them.  He  said  that  the 
safety  car  might  not  be  the  last  word  in  urban  trans- 
portation, but  that  it  was  certainly  a  great  improvement 
in  the  art  and  should  be  taken  advantage  of. 

J.  N.  Canby,  consulting  engineer,  Madison,  in  dis- 
cussing a  paper  by  Paul  Stark,  which  was  entitled 
"Investment  or  Cost  of  Reproduction  Less  Deprecia- 
tion" and  advocated  the  investment  method  of  valua- 
tion and  criticised  the  deduction  of  depreciation  from 
capital  value,  said  that  the  courts  and  commissions 
had    determined    that    the    method     of    fixing    rates 
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on  the  depreciated  value  of  a  property  was  obsolete, 
so  that  it  would  seem  Mr.  Stark's  paper  was  based  on  a 
misleading  assumption.  The  Wisconsin  Railroad  Com- 
mission has  defined  depreciation  as  an  operating:  ex- 
pense of  that  amount  which  must  be  regularly  set  aside 
to  keep  a  property  in  proper  operating  condition.  Mr. 
Canby  said  that  he  was  inclined  to  believe  that  the  in- 
vestment value  of  a  property  should  be  used  for  rate- 
making  purposes  in  abnormal  times,  since  the  value  on 
the  basis  of  cost  of  reproduction  new  in  such  times 
would  result  in  rates  which  were  too  high. 

At  the  meeting  on  Thursday  afternoon  C.  A.  Butcher 
presented  a  paper  illustrated  with  lantern  slides  on  "The 
Development  of  Automatic  Substation  Equipment." 
This  paper  had  to  do  mainly  with  the  installation  of  auto- 
matic equipment  in  railway  work,  but  thei  author  also 
discussed  briefly  the  possibilities  of  its  application  to 
industrial  substations.  His  paper  appeared  in  abstract 
in  the  issue  of  the  Electric  Railway  Journal  for 
March  27.  This  was  followed  by  2,000  ft.  of  moving  pic- 
tures illustrating  methods  of  creosoting,  presented  by  a 
representative  of  the  Barrett  Company. 

The  following  officers  were  elected  to  direct  the  affairs 
of  the  association  during  the  coming  year:  President, 
W.  C.  Lounsbury,  general  manager  Superior  Water, 
Light  &  Power  Company;  first  vice-president,  L.  N. 
Boisen,  vice-president  Ashland  Light  &  Street  Railway 
Company;  second  vice-president,  Harold  Geisse,  vice- 
president  Wisconsin  Power  &  Light  Company,  Janes- 
ville;  third  vice-president,  P.  D.  Kline,  second  vice- 
president  and  general  manager  Wisconsin-Minnesota 
Light  &  Power  Company,  Eau  Claire,  Wis.;  secretary- 
treasurer,  J.  P.  Pulliam,  vice-president  Wisconsin  Secu- 
rities Company,  Milwaukee. 


Possibilities  of  City  Street  Car 
Operation* 

A  Tribute  to  the  One-Man,  Light-WeiRht  Car  by  a 

Manager  Whose  Property  Will  Soon  Be  on 

a  100  Per  Cent  Safety-Car  Basis 

By  E.  M.  Walker 

General  Umnacer  T«rre  Haute  (Ind.)  Traction  tt  Urht  Company 

THE  effect  of  enlisting  the  popular  interest  in  the 
street  railways  during  the  past  few  years  has  been 
at  least  to  show  that  they  are  a  necessity,  and  as  such 
that  they  must  and  will  be  made  self-supporting.  Bear- 
ing this  in  mind,  it  must  be  contended  that  the  industry 
h«a  possibilities. 

The  street  railway  developed  with  the  idea  of  selling 
rapid  transit  to  people  living  in  and  near  cities.  As  the 
communities  grew  the  railway  company  found  that  it 
had  to  furnish  rapid  transit  to  an  increasing  number 
of  people,  hence  the  tendency  was  to  increase  the  size 
of  cars.  With  increased  size,  of  course,  came  increased 
weight,  with  the  other  things  that  go  along  with  it, 
namely,  heavier  track  construction,  more  power  and 
much  more  investment  of  capital  All  went  well  for  a 
time,  though  it  became  evident  that  with  large  cars  it 
was  increasingly  expensive  to  move  empty  seats.  Hence 
there  was  not  much  incentive  to  provide  more  frequent 
service,  so  that  the  needs  of  the  people  had  to  be  met 
rather  by  the  regularity  than  by  the  frequency  of  the 
schedule. 


*Ab*tract  o(  a  paper  preaetitotf  before  the  WUconaln  snectrlcal 
Aaaoelatlon.  Mllwaufcar.  March  U,  l>20. 


With  the  appearance,  in  numbere,  of  the  private  auto- 
mobile, and  then  by  easy  and  rapid  stages  the  low-priced 
automobile  and  the  jitney  bus,  the  public  began  to 
experience  the  pleasure  of  frequency  as  well  »s  regu- 
larity of  service.  Instead  of  waiting  on  the  corner  ten 
minutes  for  a  car  Mr.  Citizen  began  to  want  to  go  up 
town  "right  now,"  and  his  wants  either  found  expres- 
sion in  complaints  as  to  the  inadequate  service  of  the" 
street  car  company  or  in  patronage  of  the  jitney  bus. 
It  was  manifestly  impossible  to  improve  the  frequency 
of  the  service  with  large,  heavj'-weight  cars  at  the  old 
rate  of  fare,  especially  after  war-time  costs  of  opera- 
tion had  become  a  fact,  and  therefore  it  quite  suddenly 
became  a  question  of  one  of  two  things — higher  fares  or 
smaller,  lighter  cars,  if  more  frequent  service  were  to 
be  given. 

In  speaking  of  the  possibilities  of  street  car  operation 
I  shall  draw  attention  principally  to  the  safety  car,  be- 
cause its  possibilities  have  been  demonstrated  so  effec- 
tively in  so  many  places  and  because  it  has  furnished 
the  means  of  providing  quick,  frequent  and  satisfactory 
street  car  service  at  a  reduced  cost  of  operation.  The 
safety  car  first  began  to  be  talked  of  and  written  about 
in  1917,  and  since  that  time  no  less  than  3,000  safety 
cars  have  either  been  delivered  or  are  being  built  for 
early  deliver^'  for  more  than  125  American  cities  lo- 
cated in  practically  every  state  in  the  Union. 

In  April,  1909,  it  was  my  privilege  to  present  a  paper 
at  the  annual  convention  of  the  Iowa  Street  Railway 
Association,  at  Cedar  Rapids,  in  the  course  of  which 
paper  the  following  statement  appeared:  "In  many 
cases  the  size  of  cars  has  been  reduced,  as  it  has  been 
found  that  smaller  cars,  operating  at  more  frequent 
intervals,  have  made  possible  a  vastly  improved  service 
and  at  the  same  time  a  reduced  car-mile  cost  of,  opera- 
tion." At  that  time  there  was  probably  but  one  auto- 
mobile owned  in  the  State  of  Iowa  for  everj-  hundred 
now  owned,  so  that  there  was  no  competitive  force  to 
bring  out  the  thought.  The  conditions  were  that  we 
were  operating  in  a  small  town  in  eastern  Iowa  closed 
cars  in  the  winter  time  weighirig  14  tons  each  and  in 
the  summer  time  small  six-bench  open  cars  weighing 
only  about  half  as  much.  One  could  not  help  being 
forcibly  impressed  with  the  great  reduction  in  power 
required  to  operate  in  the  summer  time.  And  then, 
too,  about  50  per  cent  of  our  annual  earnings  came 
during  the  period  of  the  four  or  five  months  of  the 
light-weight  car  operation. 

The  impression  of  the  light-weight  car  was  lasting. 
So  abiding  was  that  impression  of  eleven  years  ago 
that  our  property  in  Indiana  now  operates  practically 
100  per  cent  safety  cars.  It  owns  sixty-six  standard 
safety  cars,  of  which  ten  are  still  to  be  delivered.  When 
they  are  delivered  the  installation  will  be  complete.  The 
result  is,  in  1919  more  people  rode  on  the  cars  than 
ever  before,  even  with  but  50  per  cent  safety  car  opera- 
tion. Car-miles  increased  more  than  SO  per  cent  and 
power  used  on  city  lines  increased  only  4  per  cent.  The 
first  quarter  of  1920,  with  more  than  90  per  cent  safety 
car  operation,  shows  an  increase  in  car-miles  over  1919 
of  slightly  lower  than  30  per  cent  and  an  increased  num- 
ber of  passengers  riding  on  the  cars  of  somewhat  more 
than  30  per  cent. 

Aside  from  the  mere  statistical  aspects  of  safety 
car  operation,  there  are  other  phases  that  illustrate  its 
bearing  on  the  subject.  An  analogy  to  the  safety  car 
is  presented  in  the  skyscraper.  Let  us  suppose  that  our 
problem  is  to  design  and  plan  the  elevator  service  for 
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an  office  building  of  twenty  stories.  Having  a  given 
space  at  our  disposal  in  which  to  build  the  elevators, 
we  should  not  hesitate  long  on  the  question  as  to  which 
would  provide  the  more  satisfactory  service,  a  small 
number  of  large  capacity  cars  or  double  the  number  of 
cars  of  half  the  capacity.  At  once  we  would  decide  on 
the  larger  number.  And  so  it  is  with  the  safety  car. 
Its  function  is  to  make  possible  two  car-miles  where 
there  was  only  one  before.  If  it  will  perform  that  func- 
tion it  will  please  the  people  and  attract  passengers. 
Car-miles  are  what  we  have  to  sell,  and  we  must  be  pre- 
pared to  furnish  all  the  car-miles  that  the  people  will 
buy. 

Occasionally  comment  appears  in  the  newspapers  in 
cities  where  the  adoption  of  the  safety  car  is  suggested 
implying  that  the  car  is  suitable  only  for  small  towns. 
Nothing  could  be  farther  from  the  truth.  Making  pos- 
sible, as  it  does,  a  much  more  frequent  service,  it  is 
readily  adaptable  to  almost  any  condition  of  city  street- 
car service.  In  fact,  it  would  seem  almost  capable  of 
mathematical  demonstration  that  safety  cars  running 
on  one-minute  headway,  seating  thirty-two  passengers 
per  unit,  would  give  a  much  more  satisfactory  service 
than  cars  weighing  more  than  twice  as  much  as  a 
safety  car,  seating  fifty  people  each  and  operating  on  a 
two-minute  headway.  One  might  easily  have  his  doubts 
resolved  by  getting  the  verdict  of  the  riding  public 
on  this  point. 

Some  antagonism  to  the  safety  cars  is  often  prompted 
by  sympathy  for  the  man  who  will  be  out  of  a  job  on 
account  of  one-man  operation.  It  works  out  in  practice, 
however,  that  by  having  cars  that  one  man  can  operate 
more  safely,  more  quickly  and  more  efficiently  than  two 
men  can  operate  the  old-style  car  we  have  in  fact  more 
men  to  operate  more  cars. 

There  is  another  phase  of  one-man  operation.  As  the 
operator  is  in  sole  charge  of  the  car  and  on  his  own  re- 
sources he  accepts  more  responsibility  and  becomes 
more  nearly  a  business  man.  As  such,  he  can  and  does 
render  more  satisfactory  service  both  to  public  and 
company.  This  statement  has  been  confirmed  by  con- 
versation with  many  of  the  150  men  operating  safety 
cars  in  our  city,  and  as  an  added  confirmation,  such  a 
thing  as  a  complaint  of  discourtesy  or  inattention  on 
the  part  of  a  safety  car  operator  is  practically  unknown. 
This  sort  of  complaint  used  to  be  a  very  frequent  source 
of  annoyance. 

Accidents  Are  Reduced  Four  to  One 

The  safety  of  the  car,  as  evidenced  by  the  great  re- 
duction in  accidents  following  its  use,  is  another  of  the 
possibilities.  Step  accidents,  which  usually  arise  from 
boarding  or  alighting  while  the  car  is  in  motion,  are 
unknown  with  the  safety  car.  Personal  injuries  are 
very  rare,  and  such  as  do  occur  are  not  in  any  sense 
peculiar  to  the  type  of  car.  Careful  records  extending 
over  a  period  of  sixteen  months  of  safety  car  operation, 
during  which  this  type  of  car  has  made  in  actual  serv- 
ice more  than  2,000,000  car-miles,  have  shown  an  acci- 
dent cost  which  is  only  about  one-fourth  of  the  cost  of 
accidents  occurring  with  the  non-safety  type  car  operat- 
ing about  two-thirds  of  that  mileage  in  the  same  period 
of  time,  expressed  in  terms  of  cost  per  1,000  car-miles. 

One  other  criticism  of  the  safety  car  has  to  do  with 
the  life  of  the  car.  It  is  said  that  the  car  is  so  light 
that  it  cannot  last  very  long.  Analyzing  this,  we  find 
that  75  per  cent  of  the  car,  with  proper  maintenance 
and  renewal  of  wearing  parts,  ought  to  last  at  least 


twenty-five  years.  By  this  is  meant  the  truck,  motors, 
brakes,  safety  devices,  wiring,  etc.  This,  then,  would 
leave  but  a  small  portion  of  the  car,  from  the  stand- 
point of  value,  to  be  renewed  during  the  life  of  the 
other  75  per  cent.  Cars  of  this  type  that  have  made 
more  than  50,000  miles  and  have  carried  more  than 
250,000  people  are  coming  out  of  the  shops,  overhauled 
and  repainted,  looking  like  new. 

Down  our  way  the  people  like  the  safety  car.  They 
frankly  say  that  the  service  was  never  so  good  and  that 
they  would  not  willingly  go  back  to  the  old  system.  At 
first  a  good  deal  of  fun  was  made  of  the  car  on  account 
of  its  size  and  its  radical  difference  in  appearance  from 
the  "orthodox"  type  of  city  car.  But  the  people  soon 
began  to  warm  up  to  it,  and  when  one  now  sees  any- 
thing about  the  car  in  the  papers,  as  he  may  occasionally, 
there  is  almost  a  suggestion  of  affection  in  its  designa- 
tion, which  has  become  a  standard  with  one  of  our 
papers,  as  "the  little  green  car." 


Wages  of  Employees  Increased  151  Per  Cent 

A  CCORDING  to  the  last  annual  report  of  the  Phila- 
iVdelphia  Rapid  Transit  Company  the  average  wage 
per  employee  has  been  increased  from  $622.16  per  an- 
num in  1910  to  $1,581  in  1919,  or  151  per  cent.  Greater 
efficiency  is  also  evident  in  the  120  per  cent  more  traffic 
units  produced  per  trainman.  The  rides  per  capita 
have  also  increased  in  the  same  period  47.5  per  cent. 
This  means  288  rides  per  capita  in  1910  as  against 
425  in  1919.  The  total  wages  paid  to  all  employees 
in  1919  were  $16,415,008  as  against  $7,282,995  in  1910, 
equivalent  to  an  increase  of  125  per  cent  in  the  payroll. 
With  the  maximum  rate  of  58  cents  per  hour,  the 
wages  of  trainmen,  it  is  said,  average  $5.51  per  day 
as  against  $5  per  day  in  Cleveland  and  $5.10  in  Detroit, 
where  the  maximum  rate  is  60  cents  per  hour. 


The  Dilemma  of  the  Tramways 

FROM  the  following  editorial  in  a  recent  issue  of  the 
Electrician,  London,  the  financial  crisis  in  the  elec- 
tric railway  business  is  an  international  one: 

If  we  are  to  judge  from  a  memorandum  drawn  up  by  a 
sub-committee  of  the  Municipal  Tramways  Association,  the 
municipal  tramways  of  this  country  (England)  are  in  an 
alarming  financial  state.  We  cannot  say  that  we  are  sur- 
prised. Many  municipal  tramway  schemes  were  "born  out 
of  due  time"  and,  like  many  such  children,  have  not  only 
been  weakly  but  have  had  time  and  money  spent  on  them 
which  have  been  denied  to  more  healthy  progeny.  But  all 
the  care  has  done  them  little  good.  They  have  always 
been  ailing  and  now  their  state  is  critical.  "Almost  every 
tramway  system,"  says  the  memorandum,  "is  being  carried 
on  at  a  loss,  which,  in  many  cases,  is  more  than  Id.  per 
car-mile."  Then,  in  addition,  there  is  the  usual  demand 
for  increased  wages  from  the  employees  and  the  usual  hos- 
tility of  the  public  to  an  increase  in  the  fares.  A  confer- 
ence of  tramway  authorities  is  to  be  held  in  London  next 
week  (first  week  in  March)  to  examine  the  patient,  but 
the  general  secretary  thinks  that  if  the  tramway  industry 
is  to  be  continued  ..either  the  fares  must  be  substantially 
increased  or  tramways  must  depend  upon  compulsory  local 
rates.  In  other  words,  if  the  towTispeople  won't  pay  di- 
rectly they  must  pay  indirectly.  Not  a  very  happy  state 
of  affairs !  But  of  the  two  we  think  the  former  more  pref- 
erable, as  it  is  essential  in  our  opinion  that  the  rider  should 
pay  at  least  the  actual  cost  of  the  ride.  The  aim  of  the 
association  should  be  to  make  each  undertaking  self-sup- 
porting and  to  get  rid  of  subsidies  as  soon  as  possible. 
Some  tramway  systems  have,  however,  never  been  in  that 
fortunate  position,  owing  to  well-known  reasons  not  un- 
connected with  local  politics,  and  it  looks  now  as  if  they 
never  will  be. 
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The  Interborough  Rapid  Transit  Company  Keeps  Its  Patrons  Well  Informed 

on  Traction  Matters 
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The  A.  R.  E.  A.  and  Electrification 

Coimnittee  on  Electricity  Gives  Results  of  Study  of  C,  M.  &  St.  P.  Electrification  and 

Reports  on  Topics  Having  General  Bearing  pn  Application  of 

Electricity  to  Heavy  Traction 


AT  THE  meeting  of  the  American  Railway  Engineer- 
l\  ing  Association  held  in  Chicago,  March  16  to  18 
X  JL  inclusive,  the  committee  on  electricity,  of  which 
Edwin  B.  Katte  is  chairman,  reported  on  the  following 
assignments:  (1)  Critical  examination  of  subject  mat- 
ter in  Manual.  (2)  Continuation  of  collection  of  statis- 
tical data  relative  to  clearances  of  third  rail  and  over- 
head working  conductors.  (3)  Continuation  of  revision 
of  joint  specifications  for  transmission  line  crossings. 
(4)  Report  on  study  of  electrolysis  and  its  effect  upon 
reinforced  concrete,  etc.  (5)  Report  on  study  of  main- 
tenance organization  and  its  relation  to  track  structures. 
(6)  Report  upon  utilization  of  water  power  for  electric 
railway  operation.  (7)  Report  on  recommended  practice 
for  mitigating  interference  with  telephone  and  telegraph 
lines.  (8)  Co-operation  with  Bureau  of  Standards  in 
preparation  of  safety  codes.  (9)  Submit  specifications 
for  insulated  wires  and  cables. 

In  the  following  abstract  attention  will  be  concen- 
trated upon  those  topics  of  most  immediate  interest  in 
the  electric  railway  field.  Reference  has  already  been 
made  to  the  subject  of  overhead  crossings,  the  specifica- 
tions for  which  have  now  been  adopted  by  all  of  the 
a.*sociations  concerned.  This  matter  was  considered 
in  detail  at  the  convention  of  the  A.  E.  R.  E.  A.  at 
Atlantic  City  last  fall. 

Co-operation  with  American  Committee  on 
Electrolysis 

The  sub-committee  on  electrolysis  and  insulation,  com- 
prising Martin  Schreiber,  chairman;  D.  J.  Brumley,  R. 
D.  Coombs,  E.  B.  Katte  and  F.  E.  Wynne,  reported  on 
the  activities  of  the  American  committee  on  electrolysis 
and  on  a  study  of  the  effect  of  electrolysis  on  reinforced 
concrete. 

On  the  first  of  these  topics  it  was  said  that  the  Ameri- 
can committee  had  now  formed  a  research  sub-commit- 
tee, which  will  actively  engage  in  technical  inve.stiga- 
tions,  both  in  the  laboratory  and  in  the  field,  collaborat- 
ing with  the  United  States  Bureau  of  Standards.  On 
this  research  sub-committee  the  A.  R.  E.  A.  is  repre- 
sented by  Mr.  Katte  and  the  A.  E.  R.  E.  A.  by  R.  F. 
Stevens  and  P.  W.  Ripple.' 

The  sub-committee  will  take  up  the  study  of  the  auto- 
transformer  system,  will  join  with  the  Bureau  of  Stand- 
ards in  the  survey  of  conditions  at  Des  Moines,  Iowa, 
and  will  investigate  pipe  drainage  -with  particular  refer- 
ence to  drainage  at  joints.  At  a  meeting  of  the  sub- 
committee held  on  Sept.  22  a  committee  was  appointed 
to  investigate  pipe-joint  corrosion  and  soil  corrosion, 
the  investigation  to  be  made  in  cities  where  large  cur- 
rent is  carried  by  piping  systems  and  in  cities  where 
mains  are  to  be  uncovered  during  maintenance  work. 

A  meeting  of  the  sub-committee  of  the  American  com- 
mittee on  technical  features  of  construction  in  opera- 


'An  article  on  the  organization  of  the  research  sub-committee 
and  on  the  plan  and  scope  of  Its  work  will  appear  in  an  early 
Issue  of  the  Electric  Railway  Journai^ — Bob. 


tion  was  held  on  Sept.  26  to  plan  for  a  portion  of  the 
report  of  the  main  committee  having  to  do  with  this 
topic.  The  work  has  been  divided  up  into  these  sec- 
tions. (1)  Railways.  (2)  Affected  structures.  (3) 
Measures  applicable  to  railroads.  (4)  Measures  appli- 
cable to  affected  structures.  (5)  Joint  responsibility  of 
interests  and  necessity  for  co-operation.  The  first  sec- 
tion is  in  charge  of  Prof.  A.  S.  Richey  and  the  last  in 
that  of  Professor  Richey,  H.  S.  Warren  and  S.  S.  Wyer. 
As  to  the  effect  of  electrolysis  on  reinforced  concrete 
the  committee  referred  to  its  1918  report,  in  which  the 
conclusion  was  stated  that  the  disintegration  of  concrete 
may  be  laid  at  the  door  of  electrolytic  action  to  a  cer- 
tain extent,  but  that  it  is  possible  so  to  design  and 
install  concrete  work  a?' 'to  reduce  this  disintegration  to 
an  almost  negligible  amount.  This  year  the  committee 
suggested  consideration  of  the  subject  along  the  follow- 
ing lines:  (1)  The  use  of  copper-plated  reinforcing 
bars.  (2)  The  introduction  of  reinforcing  bars  made 
of  a  copper  alloy.  (3)  The  surrounding  of  the  reinforc- 
ing bars  with  a  rough  enamel.  (4)  The  installation  of  a 
waterproofing  structure  around  ordinary  structures  in 
salt  water,  this  waterproofing  to  consist  of  a  plastic 
layer  of  material  with  petroleum  asphalt  as  a  basis,  or 
some  established  waterproofing  materia!  free  from  elec- 
trolytes. The  plastic  casing  should  be  finally  protected 
with  another  layer  of  concrete  or  masonrj'  material. 

The  St.  Paul  Electrification  and 
its  Lessons 

An  important  report  on  the  subject  of  water  power 
for  the  generation  of  electricity  for  the  operation  of 
trains  was  made  by  a  sub-committee  consisting  of 
George  W.  Kittredge,  chairman;  W.  L.  Morse,  vice- 
chairman  ;  A.  H.  Armstrong,  D.  J.  Brumley,  R.  H.  Ford, 
M.  Schreiber  and  F.  E.  Wynne.  It  was  taken  up  with 
the  results  of  a  study  of  the  electrified  section  of  the 
C,  M.  &  St.  P.  Ry.  between  Harlowton  and  Deer  Lodge. 
Electric  power  for  this  is  obtained  from  the  Montana 
Power  Company,  and  several  of  the  more  important 
water-power  developments  of  this  company  were 
inspected  by  the  committee.  Some  high  spots  of  the 
report  follow: 

The  Montana  Power  Company  was  organized  in  1912 
for  the  purpose  of  consolidating  and  unifying  the  busi- 
ness of  power  systems  then  owned  by  the  Butte  Electric 
&  Power  Company,  the  Missouri  River  Electric  &  Power 
Company  and  their  respective  subsidiaries.  Subse- 
quently the  Montana  Power  Company  acquired  the  Great 
Falls  Power  Company  and  the  Thompson  Falls  Power 
Company,  and  by  virtue  of  the  original  consolidation 
proceedings  the  Montana  Power  Company  became  vested 
with  title  to  all  of  the  properties,  rights  and  franchises 
of  the  system  owned  by  the  Butte  Electric  &  Power 
Company,  the  Missouri  River  Electric  &  Power  Company 
and  their  subsidiary  and  associated  companies.  The 
Great  Falls  Power  Company  and  the  Thompson  Falls 
Power  Company  have  been  continued  as  separate  cor- 
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porate  entities.  This  has  given  the  Montana  Power 
Company  the  ownership  of  all  the  undeveloped  power 
sites  on  the  Missouri  River  in  the  vicinity  of  Great 
Falls,  which  were  owned  for  more  than  twenty  years  by 
the  Great  Falls  Power  &  Townsite  Company,  organized 
and  owned  by  the  late  James  J.  Hill  and  his  associates. 

The  Montana  Power  Company  has  developed  and  now 
owns  twelve  hydro-electric  plants  and  four  steam  plants. 
It  develops  290,000  hp.  and  has  about  1,900  miles  of 
high-tension  lines  with  seventy-five  substations.  From 
five  of  the  more  important  hydro-electric  plants,  high- 
tension  power  lines,  approximately  250  miles  in  length, 
radiate  to  and  connect  with  five  substations  of  the  C,  M. 
&  St.  P.  Ry.  These  five  plants  are:  The  Madison 
plant  on  the  Madison  River,  12,000  kw. ;  the  Holter  plant 
on  the  Missouri  River,  capacity  40,000  kw. ;  the  Rain- 
bow Falls  plant  on  the  Missouri  River,  capacity  35,000 
kw.;  the  Great  Falls  or  Volta  plant  on  the  Missouri 
River,  capacity  60,000  kw.,  and  the  Thompson  Falls 
plant,  located  at  Clark's  Fork,  capacity  30,000  kw. 

The  Montana  Power  Company  has  much  greater  ca- 
pacity than  is  required  for  the  railroad,  and  the  addi- 
tional power  is  used  for  other  commercial  purposes. 

Committee  Indorses  Judicious  Electrification 

The  committee  reported  that  the  C,  M.  &  St.  P.  instal- 
lation has  demonstrated  that  the  transmission  of  railway 
electric  power  over  long  distances  is  efficient,  economi- 
cal and  reliable  at  110,000  volts.  The  multiple  feed 
points  at  which  the  power  company's  separate  lines  con- 
nect to  the  railway  lines  are  desirable  because:  (&)  they 
secure  for  the  railway  the  advantages  of  duplicate  trans- 
mission lines  with  the  actual  construction  of  a  single 
line,  and  (b)  they  permit  the  use  of  the  railway  lines 
for  transferring  power  between  the  power  company's 
lines. 

Furthermore,  cedar  pole  construction  with  treated- 
butt  H-frames  for  the  power  company  and  single  poles 
for  the  railway  company,  under  Montana  conditions,  is 
reliable  and  more  economical  than  steel  towers  both  in 
first  cost  and  annual  cost.  No.  00  or  equivalent  diameter 
is  the  minimum  size  of  cable  for  avoiding  corona  losses 
at  110,000  volts  in  this  climate  at  these  altitudes.  Satis- 
factory lightning  protection  is  obtained  by  the  use  of 
lightning  arresters  at  the  power  houses  and  substations 
with  a  ground  wire  along  the  transmission  line.  The 
minimum  spacing  of  the  conductors  is  9  ft.  apart  for 
110,000  volts  and  has  proved  adequate.  Adjusting  the 
tension  in  the  conductors  so  that  at  0  deg.  F.  with  H 
in.  sleet  coating  and  wind  pressure  of  Si  lb.  per  square 
foot  the  stress  will  be  .slightly  below  the  elastic  limit 
produces  a  satisfactory  construction  in  this  territorj'. 
Transposition  of  telephone  wires  every  half  mile  and  of 
the  railroad's  dispatching  telephone  wires  ever>-  900  ft., 
without  transposition  of  paralleling  power  wires,  gives 
adequate  correction  of  interference.  It  is  practicable  to 
employ  short  cuts  for  the  railway  transmission  lines  by 
leering  the  right-of-way  where  track  curvature  is  great. 
Sectionalization  of  the  power  company's  lines  by  switch- 
ing stations  fifteen  miles  apart  provides  for  rapid 
location  and  correction  of  line  failures.  The  sectional- 
ization secured  on  the  railway  company's  transmission 
line  by  looping  it  through  substations,  spaced  approxi- 
mately 32  miles  apart,  is  suflDcient.  Treatment  of  pole 
butts  for  8  ft.  by  boiling  in  crcof^ote,  which  is  allowed 
to  cool  before  the  poles  are  removed,  has  been  found 
advantageous  and  gives  about  fifteen  yean  of  life. 


The  overhead  construction  in  the  electrified  territory 
(438  miles)  is  maintained  by  a  force  of  three  crews 
located  at  different  points  on  the  line  and  provided  with 
work  trains.  There  are  ten  men  in  each  crew  as  fol- 
lows: One  foreman,  three  linemen,  one  groundman,  one 
engineman,  one  fireman,  one  conductor  and  two  brake- 
men.  Two  men  are  assigned  to  the  testing  of  rail 
bonds.  The  regular  maintenance  and  renewal  of  bonds 
is  taken  care  of  by  the  track  section  gang. 

In  general  the  construction  of  the  distribution  line 
does  not  differ  materially  from  that  of  other  direct  cur- 
rent electric  traction  and  trolley  lines  aside  from  certain 
special  features,  as  follows:  (a)  The  catenary  construc- 
tion, with  two  trolley  wires  hanging  side  by  side  and 
supported  by  messengers,  (b)  The  higher  direct-cur- 
rent voltage,  (c)  The  joint  use  of  ground  wire  and 
supplemental  return  circuit. 

The  committee  goes  into  the  details  of  the  locomotive 
and  signal  systems,  largely  by  way  of  description.  On 
the  latter  subject  the  report  says  that  the  type  of 
trolley  pole  construction  used  prohibited  the  use  of 
upper  or  lower  right-hand  quadrant  semaphore  signals, 
as  either  of  these  types  would  have  been  obstructed 
from  view  by  the  poles.  It  was  necessar>',  therefore,  to 
install  either  upper  or  lower  left-hand  quadrant  signals 
or  light  signals.    The  latter  were  installed. 

Comparing  the  initial  cost  of  the  alternating-current 
signals,  as  installed  here,  the  cost  of  these  was  said 
to  exceed  an  equivalent  signal  installation  of  direct 
current  by  approximately  35  per  cent  when  the  over- 
head structure  is  available  for  support  of  the  necessary 
signal  conductors.  In  general  the  operation  cost  will 
be  considerably  less  in  an  a.c.  signal  installation  due 
to  the  lower  power  cost.  Climatic  and  other  condi- 
tions being  favorable,  the  simplicity  in  the  apparatus 
of  an  a.c.  signal  system,  particularly  with  the  light 
type  of  signal,  permits  assigning  much  longer  sections 
to  a  given  maintenance  force  than  is>  possible  with  d.c. 
systems. 

As  to  interference  between  the  propulsion  current  and 
communication  circuits  the  committee  reported  that 
there  has  been  no  marked  interference  in  the  talking 
system.  The  engineers  of  the  American  Telephone  & 
Telegraph  Company  had  made  some  study  on  the  ground 
and  found  slight  interferences  from  so-called  tooth  rip- 
ples of  some  1,300  cycles.  Experiments  have  indicated 
that  the  installation  of  resonant  shunts  in  the  substa- 
tions will  remove  the  trouble. 

As  for  the  accident  phase  of  the  St.  Paul  installa- 
tion, it  was  state<l  that  one  employee  had  been  killed 
through  disobedience  of  orders.  No  passengers  had 
been  killed,  but  some  trespassers  had  met  with  accidents 
due  to  attempting  to  ride  on  top  of  the  locomotives. 

No  particular  changes  were  necessary  on  account  of 
the  introduction  of  electrification  in  the  arrangement 
of  buildings  or  tracks,  but  the  fact  that  two  electric 
locomotives  could  handle  a  2,800-ton  train  necessitated 
the  lengthening  of  all  the  passing  tracks  to  1,000  ft. 
each. 

Keeping  Down  the  Load  Peaks  Automatically 

Under  the  terms  of  it«  contract  with  the  Montana 
Power  Company  the  railway  considered  it  necessary  to 
install  a  power  indicating  and  limiting  system  in  order 
automatically  to  prevent  excessive  peak  demands  for 
power  and  an  a  guide  for  the  train  dispatcher.  This 
system  is  in  operation  over  the  220  miles  of  the  Rocky 
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TABLE  I— COMPARISON  STK4M  AND  ELECTRIC  OPERATION  —  FREIGHT 


October 

Steam  Electric 

1,000  ton-miles 98,512  125,522 

»in-miles 60,666  65,400 

ton-milesper  train-mile 1,625  1,920 

altime.  hours 6,094  5,022 

BumbcTcrf  trains ; 535  585 

Boors  per  train 11.29  8 .  59 

iinutespcr  1 ,000  ton-miles 3.70  2.40 


November 
Steam       Electric 


93,228 
58,014 
1,605 
5,946 
523 
11.26 
3  83 


130,848 
63,299 
2,070 
5,084 
583 
8  72 
2  23 


December 

Steam       Electric 


91,122 
58,257 
1,563 
5,785 
526 
10  99 
3.81 


107,717 
57,311 
1,880 
4,429 
543 
8.16 
2.47 


Total 
Steam     Electric 


282,862 
176,937 
1,600 
17,825 
1,584 
11.25 
3  78 


364,087 
186,010 
1,960 
14,535 
1,711 
8.50 
2.39 


Mountain  division,  where  there  are  five  feeding-in  points 
•with  the  Montana  Power  Company. 

This  system  was  designed  and  installed  to  accom- 
plish the  following  results:  (1)  Indicate  the  total 
power.  (2)  Record  the  total  power  on  a  curve-drawing 
meter.  (3)  Automatically  take  care  of  certain  power 
returned  to  the  power  company's  line  due  to  the  regen- 
erative braking  features  on  the  locomotives.  (4) 
Protect  each  substation  against  excessive  overload. 
(5)  Limit  the  total  power  demand  on  the  power  com- 
pany to  an  adjustable  predetermined  amount.  (6) 
Reduce  the  direct-current  voltage  of  the  substation  when 
the  load  exceeds  the  peak  limit  decided  upon,  affecting 
first  the  substation  with  the  greatest  load,  then  those 
with  less  load.  (7)  Provide  manual  means  by  which 
the  total  resistance  of  the  pilot-wire  circuit  can  be 
easily  and  instantly  adjusted  at  the  dispatcher's  office 
to  compensate  for  the  variations  in  resistance  due  to 
temperature  changes.  (8)  Accomplish  the  purposes 
outlined  above  with  power  supplied  to  the  railway's 
300,000-volt  transmission  lines  at  five  feeding-in  points 
distributed  along  the  220-mile  division.' 

The  committee  reported  as  to  certain  modifications 
which  had  been  made  in  the  load-limiting  system,  which 
as  yet  was  in  operation  only  on  the  Rocky  Mountain 
division.  The  system  was  put  in  operation  in  July, 
1918,  with  a  kilowatt  setting  of  approximately  12,000. 
On  April  1,  1919,  this  was  increased  to  14,000  kw. 
Without  the  limiting  feature  of  the  power  indicating 
and  limiting  system  the  demand  would  probably  run  to 
not   less   than   20,000  kw. 

A  chart  showing  the  power  required  for  trains  of 
different  tonnages  at  all  points  in  the  district  is  posted 
in  the  train  dispatcher's  office  to  enable  him  to  become 
familiar  with  the  loads,  so  that  he  can  handle  them 
promptly  and  provide  the  proper  intervals  between 
trains,  so  as  to  avoid  bringing  the  power-limiting  fea- 
tures into  play.  The  higher  the  power-limiting  feature 
is  .set  the  easier  it  is  to  dispatch  trains,  but  the  power 
costs  are  correspondingly  increased.  With  a  little  study 
of  train  operation  and  a  little  practice  the  dispatchers 


are  able  to  adjust  the  train  movements  to  the  needs  of 
the  service. 

Under  the  subject  of  comparative  operating  results 
the  committee  quoted  from  a  paper  by  R.  Beeuwkes, 
electrical  engineer  of  the  railway,  read  before  the  New 
York  Railroad  Club,  March.  1917.' 

Table  I  was  reproduced  in  order  to  show  the  early 
effect  of  electric  operation  in  the  movement  of  freight. 
It  was  stated  further  that  the  same  tonnage  all  over 
the  Rocky  Mountain  division  has  required  22i  per  cent 
fewer  trains,  24*  per  cent  less  average  time  per  train 
has  been  consumed,  and  operating  conditions  have  been 
improved,  so  that  nearly  30  per  cent  more  tonnage  can 
be  handled  by  electric  operation  in  about  80  per  cent 
of  the  time  formerly  required  to  handle  the  lesser  ton- 
nage by  steam.  This  means  a  valuable  increase  in  the 
single-track  capacity  of  the  line. 

As  for  comparative  operating  expenses,  attention 
is  called  to  the  effect  of  the  war  at  this  point  and 
the  very  considerable  correction  necessary  to  bring 
steam  expense  prior  to  Jan.  1,  1917,  to  a  proper  basis 
of  comparison  with  electric  operation  expense.  Table 
II  was,  however,  compiled  from  the  annual  operating 
statements  to  serve  as  a  guide. 

The  committee  reported  that  in  the  opinion  of  the 
roadmasters  and  superintendents  on  the  electrified  zone 
there  is  no  more  slipping  of  the  locomotive  wheels  on 
the  rail  and  consequently  no  more  damage  to  the  top  of 
the  rail  under  electric  operation  than  there  is  with 
steam  locomotives.  There  is  no  greater  tendency  for 
the  rails  to  creep  under  regenerative  braking,  nor  have 
the  electric  locomotives  moving  at  a  high  speed  tended 
to  displace  the  rail  on  the  ties  or  the  ties  in  the  ballast. 
Roadmasters  agree  that  the  electric  locomotive  is  easier 
on  the  track  than  the  steam  locomotive  because  of  the 
less  rigid  construction.  The  flange  wear  on  curves  is 
less,  also.  From  figures  given  some  years  ago  by  Mr. 
Beeuwkes,  it  was  estimated  that  one  kilowatt-hour  meas- 
ured at  the  low-tension  side  of  the  transformer  in  the 
substations  is  equivalent  to  7  lb.  of  coal  on  the  tender  of 
a  steam   locomotive. 


^Details  of  this  system  will  be  given  In  an  early  Issue  of  the 
Electric  Railway  Journal. — Eds. 


'See  issue  of  Electric  Railway  Joohnai  for  March  24, 
p.    540. 


1917. 


Power  Bubstatlon  buildinK» 
Power  tranamisaionBysteniH. 
I*owor  iliNtribution  syateni!* 
Powpr  liiicB  poles  and  fixtuns 
Mainleiutnce  of  equipment: 
Power  8uV)9tftiion  apparat  vi.-* 
Otlipr  locomotive  rrpairs^    . 
Other  looomotive  depreciation. 

T'rnnnftorlnlion: 

♦Yard  switohing  power  produ-ed. 
*Tniin  power  produce*!. 


TABLE  11— ELECTRICAL  OPERATING  COSTS 
From  Annual  Reports  to  Stockholders 


Yard  switching  power  purchaeed 

Train  power  purchased * . . . 

Yard  motorrnen .,.,,.... 

Train  motormen ».  ■ 

*Hum  of  these  two  itema  represents  mainly  substation  attendance. 


1917 
12  Months 

1918 
12  Months 

Averagee  per  Year 
1917  and  1918 

$      468.64 

1,000.68 

81,944.74 

14,572.92 

t      622.38 

4,265.44 

73,277.70 

20,810.72 

$39.00per8ub8tation 

$7.10  per  mile  tranepcrtation  line 

$134. 00  per  mile  track 

$40. 20  per  route-mile  ( 440) 

$10,034.37 
220,525.76 
77,134.23 

$25,914.23 
236,906.35 
85,208.51 

$  1 ,284  per  substatioD 

0 .  1023  per  locomotive-mile 

0 .  0363  i)or  looomotive-mite 

$      233.83 
49,402.15 
8,321.86 

544,224  25 

'$94,'5'8d.46 
12,230.88 
683,997.96 
$23,084.87 
346,260.32 

$5,  J  5  i .  00  per  sabotatioa 

$16,007.63 

262.177.75 
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The  committee  concluded  this  section  of  its  report  by 
the  followintr  statements  reRardingr  the  utilization  of 
water  power  for  electric  operation  of  other  railroads: 
(1)  Transmission  of  electric  power  at  100,000  volts, 
with  3,000  volts  on  the  contact  wire,  is  practicable  and 
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TABI-E  III— RATIO  OF  POWKR  EXPENSE  TO  FUEL,  EXPENSE 
FOR    VARIOUS    PRICES    OF    COAL,    AND    ELECTRICAL, 
ENERGY,  BASED  ON  1  KW.-HR.  OF  SUBSTATION  IN- 
PUT  BEING    EQUIVAL,ENT  TO   7   LB.    COAL   ON 
TENDER   OF   STEAM    LOCOMOTIVE 

reliable  for  electric  railroad  service  for  100  miles  or 
more  of  single  track.  (2)  Such  a  system  of  electric 
operation  will  increase  the  capacity  of  a  railroad  from 
25  to  35  per  cent.  (3)  Such  a  system  of  electrification 
will  probably  prove  economical  as  compared  with  steam 
operation,  when  the  cost  of  reliable  electric  power  and 
coal  bear  the  relation  to  one  another  shown  above  the 
diagonal,  line  in  Table  III,  provided  that  the  railroad 
traffic  i.s  favorable  for  electric  operation.  (4)  The  in- 
troduction of  electric  locomotives  equipped  with  electric 
brakes  has  made  possible  the  haulage  of  heavier  trains 
at  higher  speeds  on  heavier  grades,  such  as  mountain 
divisions,  and  with  greater  safety  and  reliability  under 
all  climatic  conditions. 

Some  Other  Topics  Discussed 

Brief  reports,  in  addition  to  the  above,  were  made  on 
the  subjects  of  electrical  interference  and  national 
Mfety  codes. 

On  the  first  of  the.se  topics  a  committee,  comprising 
A.  H.  Armstrong,  chairman;  H.  K.  Lowry,  vice- 
chairman;  R.  H.  Ford,  J.  B.  Savage,  M.  Schreiber  and 
F.  E.  Wynne,  said  that  it  had  no  record  of  existing 
interference  of  a  serious  nature  with  communication 
circuits  by  direct  propulsion  current  carried  through  a 
third  rail  and  track  return.  The  interference  caused  by 
alternating  current  traversing  an  overhead  trolley  con- 
ductor with  track  return  may  be  serious  without  the 
introduction  of  devices  or  measures  which  will  minimize 
its  magnitude.  This  may  be  caused  partly  by  the  static 
charge  induced  on  neighboring  conductors  by  reason 
of  the  high  voltage  usually  employed,  but  is  chiefly 
due  to  the  magnetic  effect  of  the  current  flowing  in  the 
trolley-track  circuit.  The  mwit  severe  of  these  disturb- 
•ncea  are  set  up  at  times  of  abnormal  conditions,  such 
u  axtreme  overloads  or  short  circuits. 

Corrective  meMures  and  devices  for  alternating- 
current  interference  include:  (1)  Neutralizing  trans- 
formers in  telegraph  circuits.  (2)  Combination  of  coil.« 
and  condensers  commonly  knowa  as  "resonant  shunts" 
in  telegraph  circuits.  (S)  Balance  and  insulation  of 
telephone  circuits.  f4)  Frequent  transformer  substa- 
tions feeding  trolleys  and  feeders  in  multiple.  (6> 
Avoidance  of  stub-end  feed.     (6)  Sectionalization  of 


propulsion  circuits.  (7)  Auto-transformer  distribu- 
tion system  as  installed  on  the  New  Haven  Railroad. 
(8)  Track  booster  transformers.  (9)  Current-limiting 
reactors.  dO)  Increa.se  in  the  separation  of  telephone 
and  telegraph  wires  from  the  propulsion  circuits  of  the 
railway. 

The  committee  quoted  from  an  A.  I.  E.  E.  paper 
by  H.  S.  Warren,  of  the  A.  T.  &  T.  Co.,  to  the  effect 
that  means  are  now  known  whereby  alternating  railway 
current  can  be  kept  sufliiciently  within  control,  except 
under  abnormal  conditions,  to  prevent  substantial  inter- 
ference with  neighboring  communication  lines,  although 
there  still  remains  the  problem  of  obtaining  a  sufficient 
reduction  of  interference  without  incurring  a  cost  which 
the  railway  companies  consider  excessive. 

Interference  by  direct-current  propulsion  circuits  may 
be  occasioned  by  ripples  caused  by  tooth  harmonics,  and 
a  further  source  of  disturbance  may  be  the  short  circuits 
inevitable  in  electric  railway  practice.  Tooth  harmonics 
may  be  minimized  and  practically  eliminated  by  proper 
machine  design  in  new  installations  and  by  the  intro- 
duction of  resonant  shunts  in  the  substations  of  existing 
installations  where  tooth  harmonics  have  caused  appre- 
ciable effect  on  neighboring  telephone  circuits.  The 
effect  of  short  circuits  may  be  greatly  reduced  by  the 
introduction  of  high-speed  circuit  breakers. 

Tests  made  on  the  C,  M.  &  St.  P.  Ry.  for  the  French 
Electrification  Commission  early  in  1919  showed  that 
there  was  no  interference  with  the  regular  operation  of 
the  Helena-Spokane  double  multiplex  printing  telegraph 
circuits.  The  measures  employed  to  minimize  telephone 
and  telegraph  interference  by  direct  propulsion  current 
include:  (1)  The  use  of  resonant  shunts.  (2)  Design 
of  generators  to  give  negligible  tooth  harmonics.  (3) 
Use  of  high-speed  circuit  breakers.  (4)  Reduction  in 
the  track-circuit  voltage  drop.  (5)  Balancing  and 
insulation  of  telephone  circuits.  When  such  of  the 
above  means  as  are  necessary  are  carefully  applied  no 
serious  interference  is  noted. 

Regarding  the  rules  in  the  National  Electrical  Safety 
Code,  it  was  suggested  that  in  the  matter  of  construc- 
tion of  galleries  or  rooms  containing  oil-filled  trans- 
formers, etc.,  the  rules  should  be  worded  to  permit  the 
•  construction  of  dams  to  confine  the  oil  within  small 
areas  when  no  convenient  means  for  drainage  are  avail- 
able. Some  detailed  suggestions  were  also  made  regard- 
ing grounding  rules  and  labeling  of  generators  and 
motors. 

A  report  was  also  made  as  to  the  getting  together 
of  the  various  interests  with  the  United  States  Bureau 
of  Standards  in  the  American  Engineering  standards 
committee  for  the  purpose  of  formulating  consistent 
industrial  safety  codes. 


A.  I.  E.  E.  Section  Discusses  Automatic 

Railway  Substations 

"Automatic  Railway  Substations"  was  the  topic  of 
the  evening  at  the  Feb.  27  meeting  of  the  San  Francisco 
Section  American  Institute  of  Electrical  Engineers. 
The  principal  paper  was  presented  by  W.  T.  L'Hom- 
medieu,  Weatinghouse  Electric  &  Manufacturing  Com- 
pany. Discussion  was  presented  by  P.  J.  Ost,  electri- 
cal engineer  for  the  city  of  San  Franci.sco.  Walter 
Evans,  electrical  engineer  of  the  Sacramento  Northern 
Railway,  and  A.  V.  Thompson  and  O.  E.  Shreve  of  the 
General  Electric  Company. 


April  3,  1920 


Electric    Kailway    Journal 


699 


The  Safety  Car  Next  Door  to  the  North  Pole 

Experience  at  Levis,  Que.,  During  the  Winter  Just  Closed  Has  Demonstrated  That 

Climatic  and  Topographical  Handicaps  Do  Not  Put 

Light- Weight  Cars  Out  of  the  Race 

By  H.  E.  WEYMAN 

Manager  Levis  County  Railway,  Levis,  Que.,  Canada 


ARRIVAL  OF  THE  FIRST  BIRNEY  SAFETY  CARS    IN  CANADA 


SOME  operators  have  believed  that  the  lightweight 
safety  car  cannot  be  operated  satisfactorily  under 
extremely  severe  winter  conditions.  Actual  demon- 
stration, however,  with  a  dozen  Birney  cars  at  Levis  this 
past  winter  has  demonstrated  that  this  idea  is  false. 
The  first  instalment  of  our  cars  arrived  early  in  Sep- 
tember, 1919,  and  the  remainder  about  the  end  of 
November.    All  of  them  have  since  been  in  service. 

To  enable  the  reader  to  understand  the  severe  oper- 
ating conditions  in  this  locality  it  will  be  necessary  to 
give  some  of  its  topographical  and  meteorological  fea- 
tures. 

Levis  and  the  adjoining  municipalities  which  are 
served  by  this  railway  are  situated  on  the  south  shore 
of  the  St.  Lawrence  River,  Levis  being  opposite  Quebec 
city  and  connected  with  it  by  a  ferry  line.  This  ferry 
is  the  only  approach  to  Quebec  from  the  south  shore,  for 
while  the  famous  Quebec  Bridge  is  in  service  only  two 
or  three  trains  pass  over  it  each  day  and  no  provision 
is  made  for  vehicles  and  pedestrians.  Furthermore,  the 
bridge  is  eight  miles  above  Quebec,  too  far  to  be  of 
service  if  facilities  had  been  provided. 

The  severity  of  winter  is  much  greater  in  Levis  than 
in  Quebec,  which  is  protected  by  the  heights  to  the 
north.  On  the  other  hand,  Levis  could  not  be  more  fully 
exposed,  particularly  because  the  valley  between  the 
Laurentian  Mountains  and  the  Island  of  Orleans  forms  a 
huge  gully  through  which  northeast  and  east  winds 
sweep,  hitting  the  land  point  at  Levis.  On  a  fine  winter 
day,  with  a  30-mile  west  wind  blowing,  one  finds  Quebec 
city  quite  comfortable,  while  over  at  Levis  a  cloud  of 
snow  is  driving  down  the  streets,  forming  drifts  from 
3  to  10  ft.  high.  On  a  stormy  day  conditions  in  Quebec 
are  bad  enough,  but  acro.ss  the  river  it  is  impossible  even 
to  face  the  storm  and  the  houses  are  invisible  from  the 
center  of  the  street.    A  double-broom  sweeper  may  be 


passed  over  the  track  at  one  moment  and  five  minutes 
thereafter  the  track  may  be  buried  under  5  ft.  of  snow. 
The  streets  in  this  locality  are  very  narrow,  averaging 
24  ft.  between  sidewalks,  with  some  streets  as  narrow 
as  12  ft.  Thus  car  tracks  must  be  on  one  side  of  the 
street,  and  as  no  sidewalks  are  cleaned  of  snow  a  bank  is 
formed  on  the  sidewalk  next  to  the  track  5  to  10  ft.  or 
more  in  height.  This  bank  is  responsible  for  much  of 
the  difficulty  experienced  in  the  operation  of  the  rail- 
way. 

In  Winter  at  Least  the  Railway  Men  in  Levis 
Earn  Their  Pay 

Levis  is  situated  near  the  center  of  the  "snow  dis- 
trict" of  Canada.  Snow  arrives  to  stay  about  Nov.  20, 
without  fail,  and  remains  until  April.  From  November 
until  March  the  sun  is  not  powerful  enough  to  melt  the 
snow,  so  that  whatever  snow  falls  remains  until  March 
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conditions  in  LEVIS,  QUE. 

and  disappears  finally  only  at  the  end  of  April.  In 
January  and  February,  the  months  of  heaviest  snow, 
the  average  is  34  in.  each,  with  a  total  snowfall  for  the 
winter  of  140  in.  This  sometimes  goes  as  high  as  160  in. 
Extreme  cold  is  also  experienced  from  November  to 
March,  but,  provided  the  temperature  is  not  much  below 
zero  and  no  heavy  wind  drifts  the  snow,  the  cold  is  of 
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advantage  in  operation,  as  it  keeps  the  streets  and 
tracks  free  of  water  and  ice.  The  temperature  from 
November  until  March  averages  below  zero,  and  as  a 
rule  the  changes  in  temperature  are  very  sudden.  The 
following  table  shows  a  meteorological  record  for  a 
typical  storm: 


A  TYPICAL 

STOR.Vl   AT 

LEVIS 

DUE 

Wind. 

Wind  V»loc;ty, 

Durvctioo 

m  n.h. 

7JWa.iii. 

DuU 

N.K. 

\i 

ZiTO 

10  00  am. 

DuU 

N.E 

2S 

5 

12  00  m. 

Smv 

N.E. 

30 

10 

2  00  p.m. 

8do« 

N.E. 

40 

12 

4.00  p.m. 

Bawr 

N.E. 

40 

15 

II  00  p.m. 

Sdow 

N.E. 

40 

15 

7.00  >  ro. 

8aow 

N.E. 

40 

15 

11.50  a.m. 

Soow 

N.E. 

20 

15 

1 2.10  p.m. 

8aa 

N.W. 

30 

Zero 

1.00  p.m. 

Bon 

N.W. 

40 

—5 

2.00  p  m. 

Sun 

N.W. 

40 

—  10 

3.00  p.m. 

Au 

N.W. 

40 

—  10 

6.00  p.m. 

Sua 

N.W. 

20 

—  12 

9.00  p.m. 

Bon 

N.W. 

20 

—  15 

11.00  p.m. 

Sun 

N.W. 

20 

—20 

4  00  am 

Sun 

N.W. 

5 

—25 

Occasionally  the  .temperature  will  rise  to  25  deg.  dur- 
ing a  storm  and  two  hours  after  the  wind  will  change, 
the  snow  will  stop  and  the  temperature  will  drop  to  15 
deg.  below  zero.  The  table  below  is  a  record  of  what  we 
have  been  through  this  winter: 

WEATHER  REPORT  FOR  WINTER  OF  1919  l»20 


DaU 
Dm.  14 
Dm.  It 
Dm.  16 
Dm.  17 
Dm.  II 
Dm.  19 
Der  20 
Dtc  21 
Dm.  22 
Dm.  23 
Dm  24 
Dm  25 
D«-  It 
Dm  27 
Dm  2t 
Dm.  2« 
Dm.  30 
Dm.  31 


Deacripiion 
Soow 
Hdow 
PIm 

Kiiw  and  driftma 
Fiiir  and  drtfttna 
Fine  and  fold 
Hnow 

Fine  and  cold 
8oo« 
MUd 


Jan. 
Jan. 
Jan 
Jan 
Jan. 
Jaa 
Ju. 
tea. 
Jaa 

Jan  10 

Jan  II 

Jaa.  12 

Jaa.  13 

Jaa.  14 

Jaa  15 

Jan  U 

Jaa  17 

Jan  It 

Jaa  19 

Jan  20 

Jan  21 

Jan  22 

Jaa  23 

Jan  24 

Jan  25 

Jan  26 

Jan  27 

Jan  2f 

Jan  2* 

Jan  30 

Jaa.  31 


Fine 

Hnow 

Fine  and  mild 

Hnow 

Fin*  and  cold,  driltinc 

Fine  and  cold,  driftina 

Dull  and  r<lld 

Bliuard 

Cold  and  drifUna 

Cold  and  dHftinc 

Fine 

Fine  and  rold 

Hnow 

8uow 

8aow 

Fta* 

naa 


Flae 

Fine  and  rold 


FtM  and  raid 
Know 
HHaaard 

Cold  and  dhfiini 
Cold  and  driftina 
Fine  and  rftkl 
Haary  anoa 
riaaaad  raid 


Cold  and  drtfUi« 

Cold  and  driftint 

ToM  and  drtfliaa 

Hnow 

Plaa 

CoU 

Hnow  and  dfttUi« 

CoMaMldrtflkv 


Wind, 
Direetioo 
E. 
K. 

N.W 
N.W 
N.W. 
N.W. 
E. 
N. 

N.E. 
8.W. 
8.E. 
W 
N.E 
8.W. 
NE. 
N. 
N. 

N.E. 
N.E. 
N. 
N. 

N.W. 
N.W. 
E 
E. 
E. 

N.W. 
N.W. 
N.E 
N.W. 
N. 
N.E 
N.W. 
N.E. 
N.E. 
N  W 
\ 
N 
K 

N.W. 
N.E. 
N. 
N. 
N. 

NE. 
NW 
N.W. 
N.K. 
N. 


Find  Velocity 

Themtomeler 

m.p.h. 

De« 

20 

20 

30 

—  6 

40 

—21 

20 

-30 

40 

—32 

10 

—If 

2 

-  1 

15 

-ll 

1 

10 

28 

10 

25 

10 

—  6 

20 

—  10 

10 

25 

20 

—  3 

25 

—  8 

2t 

—  0 

5 

—  0 

40 

—  6 

40 

-15 

35 

—15 

5 

-10 

15 

-18 

5 

to 

2 

20 

5 

25 

15 

0 

10 

0 

2 

IS 

10 

—  * 

12 

—  10 

6 

—  15 

15 

—  15 

10 

-12 

3} 

—  2 

45 

-15 

30 

—SO 

10 

—25 

20 

-15 

15 

—10 

10 

—  5 

4t 

—15 

n 

—15 

10 

—15 

15 

10 

—  1 

5 

—10 

30 

—20 

3* 

— »» 

It  will  be  readily  understood  that  the  operation  of  a 
railway  under  conditions  prevailing  here  requires  the 
uae  of  meteorological  inntrument*  and  good  judgment  as 
to  weather  probabilities.  If  the  snow  sweepers  go  out 
■  half  hour  late  the  cars  will  he  stalled,  and  this  in 
turn  means  more  or  less  burnt-out  equipment.  On  the 
occurrence  of  a  blizzard  failure  to  order  the  cars  into 
the  rarhouses  at  the  right  time  has  the  same  result  and 
seriouily  complicates  the  opening  up  of  the  railway  after 
the  blizzard  is  over.  If  passenger  cars  and  sweepers 
try  to  fight  their  way  back  to  the  carhouses  the>-  leave 


bad  rail  for  the  plows  to  operate  upon  and  much  valu- 
able time   is  lost  and  derailments  are  caused. 

The  snow  at  Levis  is  of  a  fine  nature  due  to  the  cold, 
being  similar  to  a  good  grade  of  table  salt  Under  wind 
pressure  it  will  sift  through  even  the  smallest  crack.s. 
If  equipment  is  left  out  the  motors  are  filled  with  snow, 
and  the  drifting  and  sifting  of  snow  of  this  kind  at  10 
deg.  below  zero  produces  one  of  the  worst  conditions  of 
the  rail  under  which  cars  must  operate.  Such  are  the 
conditions  with  which  the  safety  cars  have  had  to  con- 
tend on  this  property. 

An  accompanying  cross-section  of  a  street  in  winter 
is  given  to  enable  the  reader  to  visualize  the  operating 
conditions.  There  are  no  sidewalks  in  winter,  because 
cleaning  them  would  mean  a  very  heavj'  expense  to  the 
taxpayer.  The  track  is  therefore  used  as  a  walkway, 
particularly  after  a  storm.  The  railway  has  to  cut  the 
roads  for  the  vehicles  with  plows  and  sweepers  and  the 
city  of  Levis  and  the  other  municipalities  pay  three- 
quarters  of  the  cost  of  snow  removal.  Owing  to  the 
location  of  the  tracks  on  one  side  of  the  street  special 
snow-fighting  machinery  is  used,  including  rotary  plows. 
No.se  plows  are  useless. 

The  snow-fighting  work  is  done  by  men  especially 
trained  to  handle  the  equipment  and  they  must  be  on 
their   machines   as   soon    as   the   snow   begins   to    fall. 


no 

~ 

— 

— 

"- 

— 

T  !   ;» 

—\ 

r— 

— 

1    1    !    1    1    1    i    1 

— 

— 

W          :  . 

-40 

I  .;  ;  i  ,  i  1  ;  !  Ji  1  1 

oLiK 

■ 

Di 

j3V"j~ 

1 

-J 

, 

:  1 

^ 

— 

k. 

J 

V 

A 

7 

\ 

/\ 

'  I  ■ 

/ 

s 

/ 

t 

\ 

'iSl 

J 

^ 

-.S 

H^^  . 

^ 

T  r 

^ 

Jo  w  "flrak 

pii 

n   1 

Queb. 
Levi 

f' 

t 

. 

'' 

s 

>  i 

i  5     T» 
\  I  \  \   \ 

11 

iS« 

\  1 

Number  of  9^*att\Q/bn  handled  per  Srop 

CHART  SHOWING  TIME   IN  SECONDS  CONSUMED  IN 
STOrriNO   AND  STARTING  CARS 

Qut'bfc  RiiUwny,  LJKht.  Heat  ft  >Powcr  Company's  doublc-lrurk 
car  betworn  I'ppvr  Town  and  LJmollou  and  return,  round  trip 
th'rty-elght  nilnuten.  BIrney  aafety  car  at  Lievla  betwitn  Bien- 
ville Junction  iind  uptown  termlnua.  round  trip  twenty-alz  minutes. 
Both  runa  madi'  during  the  winter  of  lVl$-20. 

Sweepers  are  first  sent  out,  but  if  there  is  danger  that 
the  storm  will  become  a  blizzard  all  cars  are  ordered 
in.  As  soon  as  the  storm  shows  signs  of  abating  the 
rotary  plows  are  put  to  work,  each  accompanied  by  a 
sweeper.  As  soon  as  the  plows  have  completed  their 
work  and  the  track  is  swept  the  wing  levelers  are  used, 
leveling  off  and  pushing  back  the  snow  on  the  road.  In 
some  places  the  drifts  have  to  be  cut  out  by  hand.  It  is 
urgent  that  this  work  be  done  before  the  temperature 
falls  and  the  road  traffic  has  much  chance  to  harden  the 
road.  Otherwise  the  roads  will  build  up  several  feet 
high,  endangering  road  traffic  and  interfering  with  the 
operation  of  the  sweepers. 

After  the  roads  are  cut  one  of  the  rotary  plows  having 
a  square  nose  and  small  extended  wings  is  sent  out  to 
cut  more  of  the  banks  on  the  sidewalk  side.  This  is 
accompanied  by  a  sweeper.  This  completes  the  operation 
unless  the  track  centers  are  high,  in  which  case  a  special 
ice  cutter  attached  under  a  construction  flat  car  is  sent 
out,  accompanied  by  a  sweeper. 

Few  CITIE8  Can  Match  These  Operating 
Conditions 

The  Levis  County  Railway  consists  of  12  miles  of 
single  track  with  the  usual  turnouts  or  meeting  points. 
It  is  divided  into  three  divisions,  one  west  7i  miles,  on« 
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east  2ii  miles  and  one  south,  or  Upper  Town,  2J  miles, 
all  radiating  from  the  center  of  traffic  at  the  Quebec 
Ferry.  The  eastern  division  is  on  15-minute  headway 
with  three  cars  and  three-quarters  of  an  hour  for  the 
round  trip.  It  takes  care  of  the  large  drydocks  and  ship- 
building yards.  There  are  four  extras  put  on  morning 
and  night  to  take  care  of  the  workers  on  the  docks,  two 
of  which  go  to  Upper  Town  and  two  to  Quebec  Bridge. 

The  western  division  follows  the  river  at  the  foot  of 
the  clifl',  with  many  curves,  but  only  two  serious  grades 
of  7i  per  cent,  500  to  600  ft.  long.  It  serves  approxi- 
mately 10,000  people  and  there  are  two  fare  zones  on 
this  line. 

The  eastern  division  serves  8,000  people  about  the 
docks  already  mentioned  and  has  a  very  heavy  grade  of 
13i  per  cent  for  400  ft.  with  two  curves  on  it,  and  two 
other  grades  of  6  per  cent  1,200  ft.  long  each.  The 
track  is  largely  tangent  on  this  division. 

The  Upper  Town  division  is  nothing  but  grades  and 
curves,  the  worst  being  13i  per  cent  for  400  ft.  with  two 
curves  and   11 J  per  cent  for   1,200  ft.,  also  with  two 


curves.  This  division  rises  320  ft.  in  2J  miles,  the  grade 
averaging  6  per  cent.    It  serves  7,000  people. 

Between  the  eastern  division  and  Upper  Town  there 
is  quite  an  interchange  of  traffic.  The  density  of  traffic 
is  controlled  by  the  ferry,  which  is  on  fifteen-minute 
schedule  in  summer  and  half-hour  schedule  in  winter. 
There  is  thus  a  congestion  every  fifteen  minutes  in  sum- 
mer, intensified  in  winter  by  the  longer  headway.  In 
winter  300  to  400  passengers  have  to  be  handled  by  the 
cars    every   half   hour. 

As  early  as  1916  the  company  decided  to  try  out  one- 
man  car  operation  and  converted  an  old  single-truck 
car  for  this  purpose.  The  success  of  this  car  was  such 
that  it  was  decided  to  apply  the  Birney  type  of  car,  espe- 
cially fitted  up  for  Canadian  climate.  The  difference 
from  the  usual  standard  features  was  as  follows : 


Car  Body  Double-lined  throughout. 

Double  floor. 

Storm  windows  or  sashes  on  all  windows. 
Ventilators  capable  of  bein&  closed  as  required. 
All  vestibule   windows   permanently  flxed   except 
center  window   being  drop   sash. 


1 

k- 

►  /     ■... 

Fl^' 


No.  1 — Uptown  terminus,  Levis,  at  the  peak  of  a  cold  wave. 
Note   windows   partly   frosted. 

No.  2 — Wolf  .Street  uptown,  Levis.  10  deg.  below,  zero  and 
40-mile  wind. 

No.   3 — I'oint  Levi.     A  Birney  in  the  snow. 

.No.   4 — In  Hudlow  Cove  near  Levis. 


No.  5 — Point  Levi,  one  mile  from  ferry,  Quebec  Bridge  division. 
Note  snowbank  at  top  of  cliff  ready  to  slide  down. 

No.  6 — In  one  of  the  river  coves,  Quebec  Bridge  division.  Note 
height  of  winter  snow  road  at  left. 

No.  7 — Fraser  Street  uptown.  Just  after  storm.  Rotary  plow 
Just  passed,  sweeper  has  to  follow.     Tracks  only  route  for  team. 
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Air  Equipment  Eap«cially  IiuUUed  with  the  proper  amount  of 
radiating  pipe  to  prevent  freeilnp  of  air  and 
moUture  accumulation  from  the  cold. 

Hotora,  GE;2SS  To  have  covers  for  closing  up  the  ventilating 
ducts  In  winter  to  prevent  snow  accumulation 
Inside. 

Trucks  26-ln.  wheels  to  give  maximum  clearance  on  ac- 

count of  high  centers,  due  to  snow  and  Ice. 

Heaters  12  single  coil  heaters. 

These  cars  were  highly  satisfactory.  It  was  found, 
however,  that  the  motor  drain  holes  had  to  be  covered 
up  and  some  other  minor  details  required  attention. 

The  Safeties  Quickly  Adapted  Themselves 
TO  Conditions 

When  the  safety  cars  were  installed  they  had  to  face 
not  only  the  weather  conditions  already  described,  but 
also  heavj-  congestion  at  the  ferry,  which  had  caused 
the  double-truck  cars  to  be  full  to  overflowing.  The  first 
three  new  cars  placed  in  service  on  the  Upper  Town 
line  early  in  September  replaced  four  old  single-truck 
two-man  cars.  They  ran  on  the  same  headway,  but  were 
only  allowed  three-quarters  of  an  hour  for  the  round 
trip.  The  new  cars  made  good  from  the  start,  producing 
a  30-per  cent  increase  in  traffic. 

When  the  ferry  service  went  to  half-hour  headway 
on  Nov.  25  the  traffic  still  held  up  and  the  cars  were 
considerably  overloaded  in  the  rush  hours,  running  from 
eighty-eight  to  ninety-three  passengers  each,  all  going 
up  hill.  Two  extra  Birneys  were  put  on  during  the  rush 
hours,  running  as  double-headers,  and  even  then  both 
cars  carried  many  straphangers. 


The  remaining  eight  cars  arrived  early  in  December 
and  three  were  used  to  replace  three  double-truck  cars 
on  the  Quebec  Bridge  division  under  the  same  operating 
conditions,  the  former  double-truck  cars  having  been 
operated  by  one  man  each.  The  new  cars  were  able  to 
handle  the  traffic  except  in  rush  hours,  when  two  extra 
Birneys  were  put  on  with  a  turnback  at  the  three-mile 
point.  This  gave  double-headers  every  half  hour  from 
the  ferry,  which  handled  the  traffic  nicely,  although  it 
had  taxed  the  capacity  of  the  double-truck  cars.  The 
public  has  been  much  pleased  with  the  change.  This  is 
a  suburban  traffic  and  no  increase  was  looked  for,  but  a 
slight  one  has  resulted.  The  snow  conditions  on  this 
line  are  severe,  but  the  new  car  has  proved  equal  to 
them.  It  must  be  understood,  however,  that  the  cars 
are  not  allowed  to  buck  snow,  because  we  have  found 
that  it  pays  to  let  snow-fighting  equipment  do  this  and 
save  the  passenger  equipment. 

The  eastern  division  is  still  being  operated  with  old 
converted  one-man  cars,  much  to  the  disgust  of  the 
public.  When  new  cars  are  put  on  this  division  they  will 
certainly  bring  a  30  per  cent  increase  in  traffic  because 
the  traffic  density  is  greatest  here.  Snow  conditions  are 
better  on  this  line  than  on  the  others.  The  dock  work- 
ers here  are  handled  by  means  of  the  discarded  one-man 
cars. 

A  comparison  test  has  just  been  made  between  a 
double-truck  open-platform  P.A.Y.E.  car  of  the  latest 
type,  but  without  folding  doors  and  steps,  used  on  the 
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Limoilou  division  in  Quebec  City  and  the  Bimey  car 
on  the  Upper  Town  line  in  Levis,  to  show  the  time  con- 
sumed per  stop.  Omitting  passengers  who  boarded  or 
alighted  from  the  Quebec  car  while  it  was  in  motion, 
the  time  taken  per  passenger  to  alight  was  practically 
the  same  in  the  two  cases.  The  time  taken  in  boarding 
per  passenger  was  two  seconds  greater  for  Levis,  which 
can  be  explained  by  the  large  platform  of  the  Quebec  car 
and  the  fact  that  the  car  can  be  in  motion  before  the 
passengers  have  paid  their  fare.  However,  the  more 
rapid  acceleration  and  braking  on  the  Levis  car  made 
up  for  this  difference.  The  graph  on  page  700  illus- 
trates this  comparison. 

In  this  study  stops  or  traffic  holdups  are  not  included. 
Attention  is  directed  to  the  fact  that  the  grades  encoun- 
tered by  the  Levis  car  are  much  greater  than  those  in 
Quebec. 

Very  Few  Maintenance  Difficulties 
Have  Been  Experienced 

The  Levis  safety  cars  have  been  operated  all  during 
the  past  winter  without  any  snow  scrapers  or  flangers, 
but  a  small  light  scraper  would  be  of  some  benefit  and 
would  not  overload  the  motors  any  more  than  would  6 
in.  or  more  of  snow  on  the  rail. 

We  have  found  one  unavoidable  trouble  with  all  types 
of  cars  in  that  the  passengers  bring  in  a  lot  of  snow  on 
their  feet,  which  melts  and  keeps  the  floor  wet.  This 
water  has  percolated  into  the  sand  traps  and  register 
foot  valves,  interfering  with  their  operation.  The  sand- 
trap  trouble  has  been  remedied,  but  the  air-register  foot 
valves  will  have  to  be  relocated  and  improved.  The  water 
seeps  down  into  the  valves  and  freezes  up,  putting  the 
whole  air  system  out  of  commission. 

There  is  no  doubt  that  the  additional  equipment  of  the 
Birney  car  increases  maintenance,  but  this  is  more  than 
offset  in  other  ways.  Executives  must  remember  that 
additional  equipment  requires  care  and  must  make  the 
necessary  allowances.  All  around,  however,  the  main- 
tenance on  the  safety  cars  compares  favorably  with  that 
on  the  old  cars,  provided  they  are  not  neglected. 

I  have  said  nothing  so  far  about  accidents.  We  have 
had  a  few  collisions.  In  a  head-on  collision  between  two 
Birney  cars,  in  which  one  was  making  12  m.p.h.  and 
the  other  had  started  to  back  up  at  2  m.p.h.,  the  shock 
was  taken  at  the  buffer  beams,  which  were  not  damaged. 
The  main  quarter-elliptic  spring  truck  bolt  was  sheared 
clean  off,  the  shock  evidently  passing  right  through  the 
underframe  of  the  car  to  the  truck.  Another  head-on 
collision  occurred  between  a  Birney  and  an  old  single- 
truck  car  with  33-in.  wheels,  the  buffer  beam  of  the  old 
car  being  almost  on  the  level  with  the  headlight  of  the 
Birney.  The  vestibule  of  the  Birney  was  smashed  in, 
but  the  repairs  cost  only  $35.50,  for  when  the  sheathing 
was  passed  through  a  set  of  rollers  it  was  as  good  as 
new.  The  heaviest  cost  was  for  painting.  In  collisions 
with  vehicles  the  buffer  beam  has  taken  the  brunt  of 
the  blow,  one  or  two  having  been  bent.  The  buffer 
beams  held  up  just  as  well  as  those  on  the  old  type  of 
car. 

With  regard  to  the  interior  seating  arrangement,  we 
use  the  cross  seats  all  the  way  to  the  front.  It  has  been 
suggested  that  the  two  front  cross  seats  should  be  re- 
moved and  short  longitudinal  seats  installed,  forming  a 
well  for  standing  passengers.  Our  experience  indicates 
that  it  is  easier  to  get  the  patrons  to  go  to  the  rear  when 
the  cross  seats  are  used  in  the  front  than  when  there 
is  a  well,  because  the  operator  can  see  better  whether 


there  is  room  at  the  rear  and  can  urge  his  passengers  to 
go  back.  The  Levis  cars  are  for  double-end  operation 
and  are  so  wired  that  the  car  cannot  move  unless  the 
proper  trolley  pole  is  on  the  wire.  These  cars  were 
the  first  to  be  wired  in  this  way. 


Swiss  Install  Automatic  Substation 

Brown-Boveri  Substation  Operates  by  Clockwork  of 

Simple  Construction,  but  Does  Emergency 

Switching  Automatically 

THAT  the  automatic  substation  has  invaded  conti- 
nental Europe  is  indicated  by  Brown,  Boveri  & 
Company  in  their  December,  1919,  Mitteilungen.  The 
automatic  features  are,  however,  not  the  same  as  those 
employed  in  this  country  where  the  station  is  caused  to 
operate  and  furnish  power  intermittently  as  may  be 
required  by  load  variations.  The  Swiss  station  is  oper- 
ated by  clockwork,  which  causes  it  to  start  at  a  given 
time  and  operate  continuously  until  another  given  time, 
when   the   clock  mechanism   stops   it. 

Stephen  Q.  Hayes,  switchboard  engineering  depart- 
ment, Westinghouse  Electric  &  Manufacturing  Com- 
pany, mentioned  this  substation  at  the  Pittsburgh  meet- 
ing of  the  American  Institute  of  Electrical  Engineers. 
He  has  since  furnished  the  Electric  Railway  Journal 
with  the  following  abstract  of  the  description  of  this 
substation,  which  appeared  in  the  B.,  B.  &  Co.  pub- " 
li  cation : 

Full  automatic  installations  of  machinery  are  now  recog- 
nized more  and  more  as  being  necessary  for  many  kinds 
of  installations  to  secure  economical  and  advantageous 
operating  conditions;  The  increase  in  wages  of  labor, 
together  with  the  shorter  hours  that  labor  works,  has  in- 
creased considerably  the  expenses  of  operation  and  mainte- 
nance. For  these  reasons  it  is  desirable  that  future  small, 
separately  located  substations,  for  which  steady  and  de- 
pendable labor  is  difficult  to  secure,  should  be  made  auto- 
matic. These  are  principally  rotary  converter  stations  for 
tramway,  railway  or  factory  operation.  Standard  trans- 
former stations  as  a  rule  require  less  superintendence  and 
do  not  need  constant  inspection. 

Brown,  Boveri  &  Company,  recognizing  the  future  im- 
portance of  automatic  substations,  have  for  some  time 
studied  such  installations  and  have  conducted  experiments 
with  a  full  automatic  rotary  converter  substation  with 
satisfactory  results.  Such  a  station  is  in  operation  at 
Riehen,  near  Basle,  in  Switzerland,  and  serves  as  a  feeder 
for  the  Basle-Lorrach  Railway.  This  is,  so  far  as  we  know, 
the  first  automatic  rotary  converter  substation  on  the  old 
continent,  although  in  America  during  the  last  few  years 
substations  have  been  erected.  However,  they  operate  on 
a  different  principle  than  that  employed  by  the  Brown- 
Boveri  Company. 

The  functions  of  the  automatic  substation  at  Riehen 
consist  of  automatic  starting  in  the  morning  and  automatic 
shutting  down  in  the  evening,  as  well  as  temporary  open- 
ing and  reclosing  in  case  of  temporary  open  circuit  in  the 
source  of  supply  or  overload  or  short  circuit  on  the  direct- 
current  end.  Furthermore,  in  case  of  a  period  of  long  dura- 
tion of  open  circuit  of  the  source  of  supply  an  alarm  is 
given  at  the  central  point  regarding  the  interruption  of 
power.  The  different  combinations  for  securing  these  re- 
sults are  secured  in  our  equipment  by  a  combination  of 
relays  and  contactors  which  control  different  switches. 
The  automatic  starting  in  the  morning  and  automatic  shut- 
ting down  in  the  evening  are  accomplished  by  a  time-clock 
of  simple  construction. 

With  the  Brown-Boveri  system  present  substations  can 
quickly  be  changed  over  to  the  automatic  type  without  in- 
terrupting the  operation  of  the  system  during  the  change- 
over. Naturally,  such  changing  over  of  old  installations  re- 
quires that  a  part  of  the  old  apparatus  must  be  changed 
or  replaced  by  new.  Even  then  the  automatic  substation 
pays  for  itself  after  making  an  allowance  for  cost  of  new 
apparatus  plus  15  per  cent  for  insurance  and  depreciation. 
Still  more  economical  is  the  up-keep  of  new  installations, 
where  original  costs  are  almost  the  same  as  for  substations 
with  attendants.  •   ' 
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Stresses  in  Railway  Track  Analyzed 

Report  of  Joint  A.  R.  E.  A.  and  A.  S.  C.  E.  Committee  Deals  With  Tie  Bending  as  Related 
to  Tamping  and  With  Distribution  of  Ballast  Pressure 


IMPORTANT  data  applicable  to  electric  railway  track 
and  forming  a  valuable  addition  to  existing  knowl- 
edge on  track  mechanics  are  included  in  the  second 
progress  report  of  the  American  Railwaj'  Engineering 
Association's  committee  on  stresses  in  railway  track, 
presented  at  the  recent  convention  in  Chicago.  This  was 
a  joint  committee  with  the  American  Society  of  Civil 
Engineers. 

The  first  report  of  the  committee,  presented  in  March, 
1918,  recorded  the  following  conclusions:  The  stress  in 
the  rail  under  a  train  or  any  other  load  is  determined  by 
the  general  track  depression,  with  little  regard  to  tie 
spacing.  The  roadb«d  acts  as  an  elastic  structure  except 
for  certain  looseness  or  play  absorbed  in  the  first  stage 
of  the  depression.  Heavy  rail,  hard  ballast  and  deep 
ballast  make  stronger  track  by  reducing  the  track  de- 
pression. Thorough  tamping  of  track  also  reduces  de- 
pression and  rail  stress.  It  was  also  found  that  a  train 
produces  larger  stresses  when  running  at  speed  than 

when  standing,  and 
although  the  in- 
crease could  not 
then  be  measured 
satisfa  c  t  o  r  i  1  y,  it 
would  seem  to  be  of 
considerable  amount. 
Transverse  bending 
of  the  rails  was  ob- 
served, arising  from 
conditions  not  fully 
explained ;  in  some 
cases  the  ratio  of 
stress  in  outer  flange 
of  the  rail  base  to 
stress  in  inner 
flange  is  greater 
than  3  to  1. 

The  investigations 
indicate  that: 

This  is  roughly 
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Load  on  Tnteh   in  Theuaond  PounSi 

TTPICAL.  LOAD  DEPRE.S8ION  DIA- 
GRAM,    (a)  TRACK  IN  HKST  CON- 
DITION, (b)   SPACE  OR  PLAY 
UNDER  TIE 


covered  by  the  second  report 

(1)  There  is  a  large  speed  effect, 
proportional  to  the  speed  and  may  equal  or  exceed  one 
half  the  static  stress. 

^2)  Wheel  loads  are  distributed  to  the  several  ties  in 
the  same  ratio  for  large  as  for  small  loads.  The  depres- 
sion of  any  tie  is  proportional  to  its  load,  except  that 
there  is  an  initial  irregularity  of  deflection  chargeable 
to  soft  bearing  or  to  slight  play  between  rail  and  ballast. 
The  maximum  tie  reaction  under  a  four-wheel  truck 
ranges  from  18  to  16  per  cent  of  the  truck  load,  agreeing 
with  theory. 

(3)  Mofft  track  is  distinctly  center-bound  before  tamp- 
ing. The  endlMund  condition  produced  by  tamping 
rapidly  disappears,  but  the  bending  moment  in  the  tie 
is  greater  directly  under  the  rail  than  at  mid-length. 
The  critical  bending  moments  in  the  tie  range  from  2 
to  6  Ib.-in.  per  pound  of  tie  load,  but  should  not  exceed 
2  to  2i  for  flrat-claas  track  well  maintained. 

(4)  Transmission  of  pressure  in  ballast  follows  laws 
deductible  from  theoretical  considerations.    At  any  level 


below  the  tie  the  lateral  distribution  of  load  follows  the 
"error  curve."  In  this  respect  sand,  gravel  and  broken- 
stone  ballast  behave  alike.  The  pressure  decreases 
downward  according  to  an  exponential  or  logarithmic 
law.  The  pressure  of  tie  on  ballast  is  greater  at  the 
middle  of  the  width  of  the  tie  and  least  at  the  edges, 
due  to  the  friction  between  ballast  and  tie,  as  the  bal- 
last tends  to  flow  out  laterally. 

ih')  About  4  in.  below  the  tie  the  ballast  pressure  is 
equal  to  or  greater  than  that  just  at  the  tie.    At  6  in. 
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TRACK  DEPRESSION  PROFILES.    IX>AD  APPLIED  TO  FOUR*- 

WHEKL  TRUCK  AT  ONE  END  OF  CAR.    WHBBL  BASE  S  FT. 

«    IN.    (UPPER    DIAGRAMS)    SAWED   OAK   TIBS,    CINDER 

BALLAST.    85-LB.    RAIL.    (IX)WER    DIAGRAMS)    HEWN 

SOFT  WOOD  TIBS.  GRAVEL  BALLAST,  75-LB.   RAIL 

depth  the  load  begins  to  spread,  and  at  a  depth  equal 
to  the  tie  spacing  the  pressure  is  nearly  uniformly  dis- 
tributed. 

Distribution  of  Load  to  Ties 

New  measurements  of  track  depressions  under  known 
loads  not  only  confirmed  the  former  deduction  that  track 
is  elastic  but  also  provided  data  for  computing  the  load 
on  the  individual  ties. 

A  leveling  Iwr  was  used  to  measure  the  depressions 
and  plots  were  made  of  depressions  under  a  four-wheel 
truck  loaded  to  different  total  loads.  When  the  depres- 
sions at  any  one  point  were  plotted  on  a  base  of  load  a 
straight  line  resulted,  demonstrating  elastic  action,  but 
in  the  early  stage  of  the  depressions  there  was  a  diver- 
gence from  the  straight  line,  indicating  the  equivalent 
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of  a  slight  looseness  or  play  in  the  track  before  solid 
bearing  was  reached  and  elastic  action  began.  Taking 
from  these  plots  the  amounts  of  play  for  different  points 
along  the  track  a  play  curve  was  obtained.  Deducting 
the  amounts  of  play  from  the  depressions  curves  of  net 
or  elastic  depression  were  obtained. 


ooa 


I 


I 

I 


0^0 


0<S0 


00& 


C/nd»r-i/ 


H 


006 
004 


I 


0^12 
0-00 
0.02 
010 
006 


006 
004 
002 
000 
-002 


'^  Composite  of  three  — * 
Ties   on  Class  A  Track 
d  «  .  t 
Average 


y 


y Composife  of  ibar\ 
Ties  on  Class  B  Tracif 
f.,g  ',  h   ',  i  • 
Average 


^ 


From  such  net  curves  the  depressions  of  all  the  ties 
affected  were  summed  and  equated  to  a  total ,  load. 
Simple  division  thus  yielded  the  value  of  load  required 
to  depress  one  tie  one  inch,  and  this  value  multiplied  by 
the  depressions  of  the  individual  ties  gave  the  loads 
borne  by  them.  The  load  on  a  tie  directly  under  an 
axle  generally  amounted  to  13  to  16  per  cent  of  the  two- 
axle  truck  load ;  midway  between  wheels  the  tie  reaction 
was  as  much  as  IJ  per  cent  more. 

TIE  REACTIONS  IN  TERMS  OF  LOAD  ON  FOl'R-WHEEL  TRICK 

(Typical  results  of  tests  for  7  x  8-in.  ties  on  36-in.  gravel  ballast.  First  three 
Riws  refer  to  niain-iine  track  with  1 00-lb.  rail ;  last  two  lines  to  branch-line  track 
with  75-lb.  rail.) 
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Measurements  of  the  flexure  of  the  tie  were  con- 
sidered the  best  means  of  studying  tie  action.  A  gage 
bar  was  supported  on  stakes  at  either  side  of  the  track 


typical  tie  flexure  diagrams 


bar  for  measuring  tie  bending 


and  thirteen  Ames  dials  attached  to  the  bar  bore  each 
on  a  line  at  the  middle  of  the  width  of  the  tie.  A  two- 
axle  truck  with  18,000  to  100,000-lb.  load  was  placed  on 
the  track  so  that  the  leading  axle  was  directly  over  the 
tie  under  test.  The  ties  sawed  ranged  from  7  in.  x  8  in. 
X  8J  ft.  to  6  in.  x  8  in.  x  8  ft. 

Many  curves  of  tie  flexure  were  obtained,  of  which  an 
accompanying  illustration  gives  examples.  The  upper 
part  of  the  upper  diagram  shows  how  the  several  bend- 
ing curves  on  any  given  tie  were  utilized  for  determin- 
ing the  "play"  or  looseness  of  the  tie.  At  various  points 
along  the  bending  curve  the  loads  for  the  respective 
curves  were  plotted  as  abscissas,  with  the  deflections  as 
ordinates,  and  load-deflection  curves  were  drawn  as 
straight  lines  through  the  resulting  points;  the  zero 
points  of  these  load-deflection  lines  were  taken  to  rep- 
resent the  initial  solid  bearing.  By  this  means  the 
dotted  lines  shown  in  the  illustration  above  the  observed 
tie-flexure  curves  were  obtained,  these  dotted  lines  rep- 
resenting in  effect  the  profile  of  the  tie  at  the  moment 
it  reached  solid  bearing. 

Net  deflections,  reckoned  from  the  curves  of  solid 
bearing,  were  plotted  in  the  two  composite  tie-flexure 
curves  constituting  the  lower  diagram  of  the  same  illus- 
tration. It  will  be  seen  that  the  net  deflections  showed 
fairly  similar  action  in  different  ties,  although  the  gross 
deflections  varied  greatly. 
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From  the  flexure  curves  the  bending  moments  in  the 
ties  were  computed,  based  on  average  moduli  of  elas- 
ticity found  by  bending  tests  of  ties  in  a  testing  ma- 
chine (oak  ties,  1,250,000  lb.  per  square  inch;  soft  wood 
ties,  800,000  lb.  per  square  inch).  The  committee  con- 
cluded that  in  first-class  track  a  center  moment  of  2  W' 
and  a  reverse  moment  at  the  center  of  1  H^  is  to  be 
expected,  and  a  moment  under  the  rail  of  2.5  W. 

Comparing  the  bending  moments  with  those  which 
would  result  from  various  distributions  of  bearing  pres- 
sure on  the  lower  face  of  the  tie,  the  committee  con- 
cludes that  "the  maximum  bearing  pressure  per  unit  of 
length  of  tie  under  static  loading  will  not  ordinarily 
exceed  twice  the  average  bearing  pressure  over  the 
length  of  the  tie,  and  for  track  in  good  condition  the 
maximum  will  be  less  than  one  and  one-half  times  the 
average." 

Pressures  in  Ballast 

To  measure  the  pressure  in  the  ballast  at  various 
depths  below  the  tie  special  gages  were  constructed.  In 
the  gage  the  deflection  of  a  steel  diaphragm  plate  pro- 
tected by  a  faceplate  is  measured  by  a  small  lever  whose 
motion  is  transmitted  to  the  plunger  of  an  indicating- 
dial  micrometer.  The  faceplate  has  an  exposed  area  of 
o  sq.in. 

The  test  rig  consisted  of  a  reinforced  concrete  slab 


■3/oc  Vtert 
Srcflon 


PREssimE  CKTnvva  and  location  in  ballast 

16  ft.  x  19  ft.  x  12  in.  thick,  on  which  the  ballast  was 
carried,  and  over  this  slab  a  reaction  frame  was 
anchored  to  it  by  tie  rods  to  serve  aa  abutment  for  a 
Jack  by  which  loads  could  be  applied  to  one  or  more  ties 
renting  on  the  ballast.  The  jack  load  was  measured  by  a 
calibrated  steel  spring.  Measured  pressure  obtained 
with  this  apparatus  confirmed  the  deduction  that  at  any 
horizontal  plane  in  the  ballast  the  vertical  pressures  are 
distributed  laterally  in  proportion  to  the  ordinates  of  a 
probability  or  error  curve,  which  curve  spreads  out 
wider  and  has  a  lower  middle  ordinate  aa  the  depth 
below  the  concentrated  load  is  increased. 

From  a  single-tie  test  it  was  found  that  the  distribu- 
tion of  pressure  laterally  followed  a  law  very  similar  to 
the  prof>ab<li^  law.  This  pressure  distribution  flattens 
out  with  increasing  depths  below  the  tie.  The  effect  of 
several  ties  whose  zones  of  influence  overlap  is  in  close 
agreement  with  a  cur\e  obtained  by  adding  the  separate 
effecta  of  the  individual  ties.  In  stone  ballast  the  pres- 
sure distribution  is  somewhat  less  regular  than  in  fine 
ballast,  but  the  same  general  laws  are  evidently  effective 
for  both  types  of  construction. 

The  committee  concludes  that  "the  laws  of  distribution 


of  pressure  through  ballast  are  practically  the  same  for 
the  various  kinds  of  ballast."  From  contours  of  equal 
vertical  unit  pressures,  in  ballast  it  is  concluded  that 
'in  general  the  vertical  pressures  become  nearly  constant 
at  a  depth  equal  to  the  tie  spacing." 

In  regard  to  the  eff"ect  of  friction  between  the  bot- 
tom of  the  tie  and  the  ballast,  tending  to  crowd  out  from 
under  the  tie,  it  was  concluded  that  "there  is  a  concen- 
tration of  pressure  a  short  distance  below  the  tie,  say 
at  3  to  4  in.,  and  the 
intensity  of  pres- 
sure in  the  ballast 
at  such  a  depth  is 
greater  than  exists 
at  the  bottom  of  the 
tie.  For  the  tie  of 
ordinary  width  the 
intensity  of  pres- 
sure at  a  depth  of  6 
in.  and  the  distri- 
bution of  vertical 
pressure  over  a  hori- 
zontal plane  at  this 
depth  do  not  differ 
greatly  from  those 
existing  immediately 
under  the  tie.  The 
directions  of  the 
pressure  are  not  the 
same.  At  or  below 
this  depth  the  dis- 
tribution of  pres- 
sure laterally  be- 
gins." 

Also,  the  commit- 
tee says  "for  the  or- 
dinary width  of  tie 

the  effect  of  the  pressure  transmitted  from  the  ad- 
jacent tie  to  points  midway  between  ties  is  noticeable 
at  a  depth  equal  to  about  half  of  the  usual  tie  spacing. 
At  a  depth  of  three-fourths  of  the  ordinary  tie  spacing 
the  pressure  immediately  under  the  center  of  the  tie 
is  about  one  and  one-half  times  that  resulting  from  a 
uniform  distribution  over  the  horizontal  plane.  At  a 
depth  equal  to  the  ordinary  tie  spacing  the  lateral  dis- 
tribution has  become  such  that  the  variation  in  intensity 
of  pressure  from  tie  to  tie  is  small.  The  variation  in 
intensity  of  pressure  in  the  ballast  lengthwise  of  the 
tie  becomes  less  and  less  with  increase  in  depth  and  it 
may  be  e.xpected  that  the  variations  will  be  smoothed 
out  at  a  depth  equal  to  the  ordinar>'  tie  spacing  or  a  few 
inches  below,  where  there  will  be  a  fairly  uniform  pres- 
sure over  the  horizontal  plane." 
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variation  of  ballast  pres- 
sure WITH  DEPTH 


New  Si((nal  Service  on  Boston 
Elevated  Railway 

PLANS  have  been  prepared  by  the  Boston  Elevated 
Railway  Company  for  the  installation  of  a  new 
signal  service  on  a  portion  of  the  rapid-transit  lines. 
It  is  planned  to  install  a  three-light  .system  on  about 
1.14  miles  of  line  in  the  Washington  Street  subway, 
in  addition  to  installations  at  the  north  and  south  ap- 
proaches. Under  the  new  system  there  will  be  a  total 
of  thirty-three  blocks  equipped  with  these  signals,  oper- 
ating under  an  alternating-current  service,  with  the 
exception  of  the  automatic  stops,  which  will  be  of  the 
pneumatic  type  of  control. 
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Speeding  Kansas  City's  Traffic 

The  Third  Beeler  Report  Is  Devoted  to  Main  Street,  the  City's  Greatest  Traffic  Artery — It  Urges 

Island  Platforms,  More  Extended  Use  of  Prepayment  and  Some  Rerouting — 

More  Strict  Regulation  of  Automobiles  Also  Recommended 


THE  third  Beeler  report  on  Kansas  City,  recently 
issued,  is  devoted  largely  to  traffic  conditions  on 
Main  Street.  This  street  is  the  main  artery  for 
north  and  south  traffic,  and  throughout  the  business 
district  it  is  densely  lined  with  retail  stores  and  shops. 
It  also  forms  the  most  direct  connecting  link  between 
the  business  and  hotel  district  and  the  new  Union  Sta- 
tion, through  which  all  trains  enter  and  leave  the  city. 

The  average  width  of  the  roadway  through  the  con- 
gested section  is  46  ft.  Double  tracks,  10  ft.  center 
to  center,  occupy  the  middle  of  the  street.  The  clear- 
ance between  the  street  cars  and  the  curbing  is  13i 
ft,  which  is  more  than  sufficient  for  the  passage  of 
a  single  line  of  vehicles,  but  lacks  by  14  ft.  to  2i  ft. 
enough  clearance  for  a  double  row  of  vehicles,  standing 
or  moving. 

Three  important  car  lines  run  on  Main  Street  for 
the  greater  part  of  its  length  and  furnish  service 
between  the  business  section  and  the  southern  residen- 
tial district.  In  addition,  the  Main  Street  tracks  are 
used  for  several  blocks  by  a  number  of  other  lines  which 
turn  onto  or  off  between  Fifth  and  Nineteenth  Streets. 
The  number  of  through  cars  scheduled  both  northbound 
and  southbound  on  Main  Street  is  but  fifty-two,  but  this 
number  is  increased  to  ninety-two  northbound  between 
Ninth  and  Tenth  and  to  sixty-two  southbound  between 
Eighteenth  and  Nineteenth. 

Twelfth  Street  is  the  heavy  intersection  with  183  cars 
an  hour  scheduled  to  go  through  during  the  rush.  Other 
busy  intersections  are  scheduled  to  pass  161  cars,  144 
cars  and  132  cars  respectively  during  the  same  period. 

The  improvements  suggested  in  the  previous  reports 
have  been  effective  in  bettering  car  operation.  A  total 
of  forty-nine  more  cars  are  now  passed  through  the 
intersection  of  Main  and  Twelfth  Streets  during  the 
rush  hour,  or  more  by  40  per  cent,  than  were  passed 
previously.  Nevertheless,  the  intersection  is  still  vacant 
practically  60  per  cent  of  the  time  as  far  as  car  move- 
ments are  concerned.  Double-berthing,  according  to 
Mr.  Beeler,  has  been  a  great  factor  for  good.  It  is  also 
a  fact  that  by  giving  precedence  to  the  street  cars 
and  by  co-ordinating  the  movements  of  all  other  traffic 
with  those  of  the  street  cars  the  traffic  officers  have 
been  able  to  put  all  traffic  through  with  greater 
dispatch.  At  other  intersections,  where  there  is  much 
left-hand  turning,  rerouting  is  suggested. 

Car  Speeds  on  Main  Street 

From  5  to  6  p.m.  the  average  speed  of  the  cars 
on  Main  Street,  southbound,  or  in  the  direction  of  the 
heaviest  traffic,  is  but  5.83  m.p.h.  all  the  way  from 
Ninth  to  Twenty-fourth  Street.  From  Ninth  to  Tenth 
Street  it  is  4.34  m.p.h.  and  from  Tenth  to  Twelfth 
Street  it  drops  to  2.51  m.p.h.  Cars  have  been  observed 
making  less  than  2  m.p.h.  in  this  district. 

At  other  points  the  speeds  are  low.  The  frequency  of 
passenger  and  positive  stops,  the  lack  of  double-berthing 
at  heavy  boarding  points,  and  slow  loading  are  all  con- 
tributing factors  to  these  abnormally  slow  car  move- 
ments. 


THIS    CHART    SHOWS    HOW    PARKED    VEHICLES    BLOCK 

TRAFFIC  IN  KANSAS  CITY'S  BUSINESS  DISTRICT. 

THIS  COUNT  REPRESENTS  CONDITIONS  AT 

2  P.  M.  ON  NOV.  15,  1919 

The  amount  of  vehicular  traffic  on  Main  Street  is 
illustrated  by  a  count  made  at  the  principal  intersec- 
tion, Twelfth  Street,  on  Nov.  15,  1919.  Between  4:45 
and  6:15  p.m.  on  that  day  736  vehicles,  one-fourth  of 
which  were  jitneys,  passed  either  north  or  south  on 
Main  Street,  while  245  passed  east  or  west  on  Twelfth 
Street.  On  Nov.  20  a  count  between  4  p.m.  and  6  p.m. 
showed  the  following  division  of  traffic: 


Type                                                             Number  Per  Cent 

Automobiles      795  58 

Jitneys       324  24 

Trucks    224  16 

Wagons 20  2 

Total      1.363  100 
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A  vehicular  passenger  count  showed  that  the  795 
passenger  automobiles  carried  1,547  persons  including 
driver  or  an  average  of  1.9  persons  per  car.  The  324 
jitneys  transported  1,349  passengers  or  an  average  of 
but  4.2  per  vehicle  not  including  the  driver.  The  small 
number  of  people  transported  by  efech  jitney,  and  the 
consequent  high  ratio  of  man-power  employed,  1  to  4.2, 
according  to  Mr.  Beeler,  shows  the  extremely  wasteful 
methods  required  by  this  form  of  transportation.  Addi- 
tional street  cars  at  the  rate  of  only  nine  per  hour 
would  have  cared  for  this  number  of  patrons.  This 
would  save  the  necessity  of  passing  324  jitneys  over 
this  crowded  thoroughfare  and  through  its  congested 
intersections,  thus  reducing  the  vehicular  traffic  move- 
ments 24  per  cent.  The  fact  that  the  private  automobile 
carries  less  than  two  persons  per  car  shows  the  neces- 
sity of  giving  the  street  cars  precedence  if  the  people 
are  to  be  transported  expeditiously. 

Two  charts  were  prepared,  of  which  one  is  reproduced 
showing  typical  morning  and  afternoon  parking  condi- 
tions in  the  business  district.  They  demonstrate  that 
all  streets  in  the  business  section  are  used  extensively 
for  parking  purposes  throughout  the  entire  day.  Dur- 
ing the  rush  hours,  especially  the  evening  rush,  condi- 
tions are  still  further  aggravated  by  the  jitneys  and 


4.  Reroute  some  of  the  car  lines  so  as  to  reduce  the 
number  turning  into  and  out  of  Main  Street  at  con- 
gested  points. 

Loading  Platforms  to  Be  Installed 

The  loading  platforms  recommended  by  Mr^  Beeler 
and  subsequently  built  were  installed  at  three  passenger 
stops  northbound  on  Main  Street,  three  southbound  on 
Main  Street,  one  eastbound  on  Tenth  Street  and  one 
westbound  on  Ninth   Street. 

The  platforms  recommended  were  to  be  approxi- 
mately 100  ft.  long,  4  ft.  6  in.  wide,  and  9  in.  above 
the  top  of  the  rail  in  height,  and  the  inside  edge  was 
to  be  26  in.  from  outer  rail.  This  would  allow  a  space 
9  ft.  wide  for  vehicular  traffic  between  the  platform 
and  the  street  curb.  As  laid  out,  these  loading  plat- 
forms occupy  what  was  actually  waste  space  in  the  road- 
way. 

Mr.  Beeler  believed  that  these  platforms,  by  concen- 
trating the  passengers  just  opposite  the  car  entrances, 
would  materially  assist  in  quickly  loading  the  cars  and 
thus  speed  up  the  car  movements.  He  also  recom- 
mended that  vehicles  should  not  be  permitted  to  park 
at  any  time  between  the  curb  and  loading  platforms 
nor  along  the  curb  for  a  distance  of  60  ft.  from  the 


PKKSENT  AND  PROPOSED  CAR  STOPS  ON  MAIN  STRBBT.       THE  LOWBR   DRAWINQ  ALSO  SHOWS  THB  LOCATION  OF 

THE    PROPOSED   ISL.AND   PLATFORMS 


the  automobiles  which  enter  the  business  district  and 
sometimes  even  park  in  double  rows  while  waiting  for 
passengers. 

Mr.  Beeler  declared  that  this  parking  interfered 
greatly  with  rapid  car  movement  in  numerous  ways, 
aa  it  prevented  the  cars  from  pulling  into  the  berths, 
hampered  car  movements,  bunched  the  cars  and  fUled 
the  streets  with  waiting  patrons.  This  prevents  trafllc 
oflflcers  from  properly  co-ordinating  the  movements  of 
vehicles  with  .those  of  the  street  cars,  which  is  the 
secret  of  expediting  trafflc  movements. 

MBAStntES    for    RQ.IEF    RECOMMENDED 

In  addition  to  employing  the  measures  previously 
recommended,  such  as  restricting  the  number  of  stops 
in  the  congested  district,  giving  precedence  to  street 
cars,  double-berthing,  limiting  parking  and  keeping 
vehicles  off  the  car  tracks,  Mr.  Beeler  recommended  the 
following : 

1.  Use  raised  loading  platforms  in  the  streets  at  the 
moMt  important  passenger  stopa  in  the  congested  dis- 
trict. 

2.  Prohibit  jitneys  from  using  Main  Street  within 
the  congested  district. 

8.  Employ  prepayment  method  of  fare  collection  at 
Union  SUtion  Plasa. 


end  of  any  platform.  Neither  may  vehicles  use  the 
car  tracks  at  these  points.  A  rigid  enforcement  of 
these  rules,  Mr.  Beeler  says,  will  reduce  street  accidents 
as  well  as  increase  the  capacity  of  the  streets  very 
materially. 

At  present,  in  order  to  secure  early  relief,  these 
platforms  should  be  built  of  wood.  Aften^'ard  they 
may  be  replaced  with  more  permanent  construction  of 
stone  and  cement.  At  night  they  should  be  red-lighted 
at  each  end. 

Banish  Jitneys  from  Main  Stbebt 

While  the  traffic  from  jitneys  amounts  to  26  per 
cent  of  the  total  vehicular  movements  on  Main  Street, 
their  proportionate  value  as  transportation  carriers  is 
so  low  that  they  should  not  be  allowed  to  congest  so 
important  a  thoroughfare,  at  least  between  Fifteenth 
and  Eighth  Streets.  If  jitney  operation  is  considered 
necessary  to  supplement  the  street  car  ser^'ice  in  Kansas 
City.  Mr.  Beeler  says  that  their  downtown  operations 
shouM  be  confined  to  Grand  Avenue,  which  is  a  wider 
street,  and  to  Baltimore  Avenue,  which  is  free  from  car 
tracks. 

It  is  recommended  that  the  prepayment  method  of 
fare  collection  be  employed  at  the  Union  Station  pas- 
senger  stop,   at    least    in    the    northbound    direction. 
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Prepayment  is  a  great  convenience  to  patrons,  especially 
where  such  large  numbers  of  strangers  and  others, 
mostly  burdened  with  grips  and  parcels,  board  cars 
as  they  do  here  in  the  northbound  direction.  South- 
bound, the  passengers  are  leaving  the  cars  and  com- 
paratively few  are  boarding,  consequently  prepayment 
in  this  direction  would  be  of  little  value.  At  other 
heavy  loading  points  street  collectors  are  recommended. 
Where  used,  standard  cars  should  be  loaded  at  the  front 
end  and  safety  cars  at  the  rear  end.  Collectors  should 
have  a  key  by  which  they  can  open  the  rear  door  of 
the  safety  cars  from  the  outside. 

Parking  Regulation 

Strong  emphasis  is  laid  on  the  importance  of  a  rigid 
enforcement  of  the  anti-parking  ordinances  in  view  of 
the  fact  that  the  average  auto  transports  less  than  two 
persons  including  the  driver  during  the  evening  rush. 
"How  long,"  Mr.  Beeler  asks,  "will  the  taxpayers  con- 
tinue to  provide  $10,000  worth  of  improved  street  to 
park  a  vehicle  that  has  an  average  transportation  value 
of  less  than  two  persons  per  trip?  Assuming  every  one 
in  the  business  district  used  this  method  of  trans- 
portation where  would  the  automobiles  be  kept?  A 
principle  that  must  be  adopted  and  adhered  to  is  that 
the  streets  of  the  city  are  its  arteries  and  must  be 
reserved  for  moving  traffic  and  not  for  storage  pur- 
poses." 

Electric  Railway  Notes  from  Italy 

Electric  Railway  Expert  Sizes  Up  the  Present 

Situation  with  Regard  to  Heavy  and 

Light  Electric  Traction 

By  Ferdinando  C.  Cusani 

Milan,  Italy 

ALTHOUGH  the  commission  appointed  by  Minister 
.  of  Transportation  De  Vito  has  not  submitted  as 
yet  its  decisions  about  the  system  of  electric  trac- 
tion to  be  adopted  for  the  3,120  miles  of  Italian 
State  Railways  lines,  which  will  have  to  be  electrified 
in  accordance  with  the  decision  of  the  Italian  Parlia- 
ment, the  State  Railways  management  is  actively  push- 
ing the  electrification  of  about  375  miles  of  track  in  the 
northwestern  part  of  the  country.  The  several  routes 
connecting  Turin  with  Genoa  are  being  provided  with 
aerial  lines,  power  feeders  and  substations  for  a  total 
of  250  miles.  The  work  is  being  done  directly  by  the 
electric  traction  service  of  the  State  Railways. 

At  the  same  time  private  contractors  are  equipping 
the  Turin-Milan  and  Voghera-Milan  lines,  totaling  125 
miles.  Both  of  these  groups  of  lines  will  be  operated 
on  the  three-phase  system,  as  they  are  simply  links 
connecting  the  three  existing  groups  of  three-phase 
lines,  namely,  the  Genoa-Riviera-Giovi  tunnel  group, 
the  Modane-Frejus  tunnel  (Moncenis)-Bussoleno- 
Turin  group,  and  the  Monza-Lecco-Colico-Sondrio  and 
Colico-Chiavenna  (Valtellina)  group.  It  is  hoped  that 
electric  traction  on  these  two  projects  will  be  started 
within  this  year,  and  in  the  meantime  arrangements 
are  being  made  with  electric  power  companies  to  supply 
the  railroads'  demands. 

Electric  power  companies  of  Central  Italy  (Aemilia, 
Tuscany  and  Umbria)  have  already  arranged  with  the 
State  Railways  for  the  supplying  of  power  for  the 
electrification  of  the  trunk  lines  crossing  their  zone. 
Two  power  stations,  which  will  supply  about  20,000  kw., 
and  will  burn  lignite  directly  as  it  is  brought  out  of  the 


mines,  will  be  erected  at  Tavernelle  di  Perugia  and 
Torre  del  Lago.  These  stations  have  been  planned  in 
such  a  way  that,  as  soon  as  the  output  of  the  lignite 
mines  increases,  their  capacity  will  be  augmented 
accordingly.  It  is  the  intention  to  use  as  much  as  pos- 
sible of  the  lignite,  which  is  a  rather  low-grade  fuel, 
directly  in  specially  designed  boilers,  where  it  can  be 
much  better  utilized  than  under  the  present  practice  of 
mixing  it  with  coal  and  burning  it  in  locomotive  fire- 
boxes. 

In  this  respect  it  is  interesting  to  note  that  the  State 
Railways,  after  very  careful  experiments,  have  decided 
to  convert  as  many  engines  as  possible  from  coal  to 
crude-oil  burning.  The  reason  given  is  that,  although 
both  fuels  have  to  be  imported,  it  has  been  found  that 
it  costs  much  less  to  handle  oil,  which,  although  more 
costly  at  the  point  of  origin,  can  be  most  easily  trans- 
shipped from  tank  steamers  to  reservoirs  ashore  and 
from  these,  through  pipe  lines  and  tank  cars,  to  the 
locomotives  themselves.  Moreover,  the  adoption  of 
liquid  fuel  is  certainly  going  to  improve  the  conditions 
under  which  the  locomotive  crews  are  laboring  in  the 
south,  especially  during  the  torrid  summer  season,  and 
to  make  working  conditions  less  exacting  on  the  moun- 
tain  divisions. 

As  for  the  private  railroad  companies,  it  may  be 
stated  that  although  many  projects  of  electrification 
have  been  started,  they  are  generally  lagging  behind 
on  account  of  the  very  difficult  conditions  of  the  mate- 
rials market,  and  on  account  of  the  most  prohibitive 
exchange  rates,  which  positively  enjoin  the  use  of 
foreign  materials  and  machinery. 

New  Electrification  Will  Probably  Be  1,200-Volt 
Direct  Current 

The  Torino-Cirie-Lanzo  Railway  is  being  electrified, 
the  contract  having  been  awarded  to  a  Swiss  firm  which 
has  been  hitherto  known  as  the  strongest  advocate  of 
three-phase  traction.  It  is  said  that  this  line  will  oper- 
ate on  high-tension  direct  current  at  a  voltage  over 
1,000  and,  although  this  is  an  interurban  line,  according 
to  the  American  point  of  view  it  is  probable  that 
locomotive  operation  will  be  resorted  to. 

Construction  of  the  Rome-Ostia-Harbor  of  Rome 
electric  high-speed  line,  which  will  be  operated  by  the 
Rome  Municipal  Corporation,  is  being  pushed  forward, 
while  at  the  same  time  the  Roman  Tramway  &  Omnibus 
Company,  which  has  surrendered  operation  of  all  its 
city  lines  except  two  to  the  Municipal  Corporation,  has 
been  reincorporated  under  the  name  of  Italian  Railways 
Company  (Societa  Ferroviaria  Italiana)  and  will  engage 
in  the  construction  and  operation  of  an  electric  line 
from  Civitavecchia  to  Orte  and  eventually  to  Terni, 
the  steel  city. 

The  Lombard  Electric  Traction  Company  (Society 
Trazione  Elettrica  Lombarda)  has  been  definitely  incor- 
porated as  the  successor  of  the  Italian  Edison  General 
Electric  Company,  and  has  already  taken  possession  of 
the  lines  formerly  operated  by  that  company  around 
Milan  and  of  the  lines  which  were  controlled  by  that 
company.  It  has  also  acquired  control,  through  owner- 
ship of  a  major  part  of  the  shares,  of  the  Milan  North- 
ern Railways,  and  it  appears  that  a  merger  will  be 
made  with  the  Brescia  Electric  Company  (Societa 
Elettrica  Brescianna),  operating  some  hundreds  of  kilo- 
meters of  1,200-volt  direct-current  interurban  electric 
railways.  This  will  mean  that,  apart  from  the  city 
lines  generally  owned  and  operated  by  municipal  cor- 
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porations,  and  from  a  few  narrow-gage  interurbans,  all 
the  electric  railways  not  operated  by  the  State  Adminis- 
tration and  all  the  steam  tramways  in  Lombardy  will 
be  owned  by  this  new  corporation. 

Large  Mileage  Will  Be  Electrified 

It  appears  that  electrification  work  and  new  electric 
construction  planned  by  different  private  companies 
throughout  Italy  will  amount  to  about  2,500  to  3,000 
miles,  thus  bringing  the  total  of  planned  electrification 
to  more  than  6,200  miles. 

Electric  street  railways  are  laboring  under  very  heavy 
difiiculties  just  now,  the  most  important  one  being  the 
lack  of  rolling  stock  and  the  inability  of  local  manufac- 
turers, who  are  overburdened  with  repair  and  construc- 
tion work  for  the  State  Railways,  to  supply  even  a  small 
part  of  their  requirements.  And  as  similar  conditions 
seem  to  prevail  in  other  countries,  no  relief  can  be 
sought  through  the  importation  of  rolling  stock.  The 
abnormally  and  unjustifiedly  high  exchange  rate  makes 
it  almost  impossible  to  think  about  ordering  cars  in 
the  United  States,  although  some  companies  appear  to 
have  given  serious  thought  to  the  matter. 

Owl  service,  which  was  hitherto  unknown  in  this 
country,  is  being  started  in  a  number  of  cities.  Begin- 
ning on  Feb.  23,  the  Milan  Corporation  Tramways  has 
been  giving  hourly  service  between  1  a.m.  and  6  a.m. 
on  twelve  of  its  lines,  giving  access  to  all  of  the  dif- 
ferent sectons  of  the  city.  The  rate  is  1  lira  per 
ride,  that  is  four  times  the  common  fare  (25  centessimi) 
and  ten  times  the  morning  reduced  fare  (10  centessimi). 
Conductors  of  the  owl  cars  on  leaving  the  carhouses  are 
each  supplied  with  a  regulation  army  revolver,  which 
they  have  to  turn  in  with  the  money  collected  when  they 
reach  the  carhouses  after  6  o'clock.  It  is  hoped  that 
the  owl  service  will  be  appreciated  by  the  public,  the 
hack  service  having  been  seriously  cut  down  during 
the  war  and  taxicab  service  being  both  costly  and 
uncertain  due  to  the  lack  of  gasoline.  It  appears  that 
other  cities  will  soon  follow  the  lead  of  Milan  in  giving 
such  service. 


Recent  Snows  Shop  Many  Cars 

THAT  the  snows  of  the  past  two  months  have  placed 
an  exceptionally  heavy  load  on  the  repair  shops  in 
New  England  is  shown  by  the  Connecticut  company's 
experience.  For  example,  the  records  since  Feb.  4  show 
that  the  minimum  number  of  cars  per  day  which  have 
been  in  the  repair  shops  has  been  ninety-one,  and  on 
many  days  the  numl)er  has  risen  to  as  high  as  110. 
These  figures  are  for  the  lines  centering  at  New  Haven 
and  operating  with  about  800  c«ra.  Normally,  not  more 
than  forty  cars  are  in  the  shops. 

There  are  two  chief  causes  for  these  high  numbers. 
One  is  that  the  icy  nature  of  the  snow  and  the  impossi- 
bility of  keeping  sweepers  going  all  the  time  were  con- 
ducive to  the  formation  of  high  ice  centers,  until  many 
motors  dragged  on  these  high  centers  with  consequent 
damage.  The  second  difficulty  which  caused  many  fail- 
ures was  that  there  have  been  several  periods  of  thaw 
with  no  possibility  of  the  water  running  off  to  sewers. 
This  has  caused  many  wet  motors  and  wet  leads,  which 
in  turn  have  caused  cars  to  go  to  repair  shops. 

The  additional  travel  due  to  snow-blocked  automobile 
roadways,  all  thrown  on  this  reduced  equipment  alonff 
with  the  regular  travel,  would  tax  the  energies  of  any 
operating  force. 


Why  Do  Car  Fares  Differ? 

Cincinnati  City  Council  Receives  Report  ShQwing 
Reasons  for  Difference  in  Cincinnati  and  Cleve- 
land— Local  and  Contractual  Conditions 
Affect  Comparison  of  Fares 

THE  reason  that  street  car  transportation  costs  more 
and  therefore  demands  a  higher  fare  in  Cincinnati 
than  in  Cleveland  is  shown  in  a  well-presented  analysis 
of  the  relative  situations  in  the  two  cities,  which  was 
recently  made  for  the  Cincinnati  City  Council  by  W.  C. 
Culkins,  Director  of  Street  Railroads  for  the  city  of 
Cincinnati.  Cincinnati  patrons  pay  a  7-cent  fare,  while 
their  cousins  in  Cleveland  can  secure  six  rides  for  25 
cents.  Evidently  desirous  of  being  sure  of  their 
grounds  in  case  they  should  make  any  demand  upon 
the  local  street  railway  system,  the  members  of  the 
Council  requested  the  Director  of  Street  Railroads  to 
make  an  investigation  into  the  reason  for  the  differ- 
ence. That  which  follows  is  largely  a  digest  of  the 
report  which  Mr.  Culkins  has  made,  with  the  significant 
figures  contained  in  his  report  set  up  in  a  table  to  show 
the  comparative  statistics. 

In  both  cities  the  companies  are  operating  under  serv- 
ice-at-cost  franchises  based  upon  the  same  fundamental 
principles,  but  the  method  of  applying  these  principles 
differs  materially.  To  secure  a  fair  period  of  compari- 
son, the  first  eleven  months  of  1919  were  taken.  Pri- 
marily it  must  be  borne  in  mind  that  street  car  service  is 
a  commodity,  and  like  sugar,  coal  and  other  articles 
its  price  in  one  city  cannot  be  fairly  compared  with 
that  in  another  without  taking  into  consideration  the 
quality  and  cost  of  production  and  all  other  conditions 
affecting  it. 

Considering  first  the  characteristics  of  the  two  cities, 
Cleveland  has  wide  streets,  flat  surface  and  a  gridiron 
layout  of  its  principal  sections,  while  Cincinnati  has 
narrow  streets  and  a  hilly  country,  with  a  limited  num- 
ber of  highways  from  the  business  center  to  the  resi- 
dential districts.  In  brief,  Cleveland  is  almost  an  ideal 
city  for  street  railway  operation,  while  Cincinnati  pre- 
sents problems  not  found  anywhere  else  in  the  country. 
Cleveland  is  a  compact  city,  and  long  open  spaces  tra- 
versed by  street  cars  in  which  little  or  no  population  is 
found,  so  characteristic  of  Cincinnati,  do  not  exist  in 
Cleveland.  As  a  result,  more  miles  of  track  are  re- 
quired in  Cincinnati.  From  figures  fbr  the  period 
mentioned,  Cincinnati  has  55.80  per  cent  more  miles  of 
track  for  the  same  number  of  passengers  than  has 
Cleveland.  Longer  car  trips  are  necessary  and  earn- 
ings per  mile  of  track  are  less  in  Cincinnati. 

Effect  of  Traffic  Density  and  Transfers 
The  natural  rate  of  fare  in  any  city  is  determined 
by  the  cost  of  furnishing  the  service  per  car-mile 
divided  by  the  number  of  passengers  per  car-mile.  For 
example,  if  the  company  carries  eight  passengers  per 
car-mile  at  a  cost  of  40  cents,  the  fare  should  be  5  cents; 
if  only  five  passengers  per  car-mile  are  carried,  the  fare 
should  be  8  cents.  Under  the  service-at-cost  plan,  an 
increase  in  the  number  of  passengers  or  a  reduction  in 
the  number  of  car-miles  by  operating  fewer  cars  with 
the  same  number  of  passengers  will  reduce  fares,  and 
conversely.  The  car  rider  pays  for  what  he  gets  in 
proportion  to  the  number  paying.  The  figures  indicate 
a  much  higher  traffic  density  in  Cleveland  and  a  conse- 
quent lower  cost. 
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But  there  are  other  reasons  for  lower  fare  possibili- 
ties in  Cleveland.  For  example,  in  Cleveland  a  charge 
of  one  cent  for  a  transfer  is  made  and  a  second  one  is 
not  given  except  on  cross-town  lines.  In  all  other  cases 
a  passenger  must  pay  a  second  fare.  In  Cincinnati 
transfers  ^are  free;  over  18  per  cent  of  the  transfers 
are  double  transfers,  5  per  cent  are  triple  transfers  and 
sometimes  four  transfers  are  allowed.  If  the  same 
transfer  charges  had  been  applied  in  Cincinnati, 
$528,789.98.  would  have  been  realized  in  the  eleven- 
month  period.  Cleveland  car  routes  call  for  more 
transfers,  as  is  evidenced  by  the  fact  that  37.49  per 
cent  of  the  Cleveland  riders  took  transfers  and  paid 
for  them,  while  in  Cincinnati,  with  free  transfers,  only 
33.35  per  cent  took  transfers. 

Other  important  items  are  the  fact  that  Cleveland 
has  no  half  fare  for  children,  whereas  in  Cincinnati 
the  half  rate  amounts  to  $32,000  per  annum;  the  Cleve- 
land Railway  Company  pays  no  franchise  tax,  while  in 
Cincinnati  the  company  pays  $350,000  per  year;  the 
skip-stop  plan  is  in  full  operation  in  Cleveland,  allow- 


.\.\ALYSIS  OF  COMPAR.\TIVE  8T.\TISTICS  INDICATING  REASONS 
FOR  FARE  DIFFERENCES  IN  CINCINNATI  AND  CLEVELAND 


Population 

Area  square  miles 

Density  (population  per  square  mile) 

Revenue  passengers  per  mile  of  track  (eleven 
months) 

Total  passengers  per  mile  of  track  (eleven  months) . . 

Average  trip  (car-miles,  eleven  months) 

Passenger  earnings  per  mile  (eleven  months) 

Total  revenue  passengers  (eleven  months) 

Total  car-milea  operated  (eleven  months) 

Density  of  traffic,  passengers  per  car-mile  (eleven 
months) 

Density  of  traffic,  car-miles  per  100  passengers 
(eleven  months^ 

Total  cost  of  service  (November,  1919) 

Total  cost  of  service  per  car-mile  (November,  1919). 

Density  of  traffic,  passengers  per  car-mile  (Novem- 
ber,    1919) 

Cost  per  car-mile  per  revenue  passenger  (Novem- 
ber, 1919),  cents 

Operating  cost  per  car-mile  (eleven  months),  cents. . 

Sinking  fund  requirement  (annual) 

^"Ity  tax  (annual). ., 

i'a.sc  fare,  cents " 

)  irst  transfer  charge,  cents 

S.rond  transfer  charge,  cents 

Third  transfer  charge,  cents 


ing  higher  schedule  speeds,  more  trips  per  car  and 
consequently  fewer  cars;  in  fact,  Cleveland  cars  run 
40  pc^r  cent  faster  than  Cincinnati  cars.  Traffic  regu- 
lations also  affect  cost  of  operation,  and  in  Cleveland 
the  superior  rights  of  the  street  car  rider  are  recog- 
nized because  of  his  greater  preponderance,  the  street 
car  is  given  right  of  way  and  other  regulations  assist 
street  car  traffic.  Cleveland  operates  on  what  is  known 
as  the  "split  run"  method,  splitting  the  platform  man's 
hours  into  morning,  afternoon  and  evening  hours.  This 
eliminates  much  overtime  and  permits  a  much  lower 
proportion  of  regular  to  extra  cars.  This  is  imprac- 
ticable  in  Cincinnati. 

Operating  Costs,  Valuation  and  Rate  of  Return 

That  higher  fares  are  not  the  result  of  high  operat- 
ing costs  is  shown  by  the  fact  that  the  cost  per  car- 
mile  is  higher  in  Cleveland  than  in  Cincinnati.  In 
fact,  in  every  detail  item  except  power  cost  the  cost 
per  car-mile  was  higher  in  Cleveland  during  the  eleven- 
month  period. 

Overcapitalization  of  the  Cincinnati  system  has  been 
blamed  for  high  fares,  but  Cleveland,  even  by  scaling 
down  to  the  lowest  valuation  per  mile  of  track  of  any 
city  in  the  counti-y,   realized   little  benefit.     To  quote 


Cleveland 

Cincinnati 

905,000 

58  7 

15,000 

401.000 

72 

5.570 

894,900 

1,235.000 

5.18 

$46,700 

264,589.945 

32,736,697 

405,900 

545,900 

11   02 

$24,100 

107,160.088 

19,342,223 

8.08 

5  54 

12  38 

$1,339,099.10 

45.33 

18  05 

$682,549  97 

39  26 

8.73 

5  59 

5  22 

30  05 

0  0 

0.0 

4.167 

10 

4.167 

10 

7.02 

24.54 

$82,445 

$350,000 

7  0 

0  0 

0  0 

0  0 

Peter  Witt,  formerly  Street  Railroad  Commissioner  of 
Cleveland:  "Yes,  the  'water'  was  squeezed  out,  but  the 
statement  that  its  squeezing  out  has  had  a  material 
effect  on  the  rates  of  fare  charged  is  far  from  the 
truth.  .  .  .  The  outstanding  stock  and  bond  obli- 
gation .  .  .  was  reduced  from  $34,000,000  to  $24,- 
000,000.  .  .  .  Assume  that  ...  the  $10,000,000 
had  not  been  squeezed  out.  .  .  .  They  (the  car  riders) 
would  have  been  called  upon  to  jmy  .  .  .  $600,000 
more  than  they  did  pay.  .  .  .  But  with  three  hun- 
dred million  riders  the  increase  in  the  rate  of  fare, 
had  the  'water'  remained,  would  have  been  one-fifth  of 
a  cent."  Similarly  in  Cincinnati,  even  taking  the  Cleve- 
land valuation  per  mile  of  track,  and  eliminating  the 
sinking  fund  payment,  the  reduction  in  fare  would 
amount  to  only  one-fifth  of  a  cent  in  fare. 

Another  point  is  that  in  Cleveland  it  has  been  agreed, 
after  arbitration,  to  allow  7  per  cent  on  the  Cleveland 
stock,  while,  under  the  Cincinnati  ordinance,  only  5.619 
per  cent  is  allowed  and  the  return  can  be  increased  only 
as  a  reward  for  reducing  fares. 

If  Cleveland  conditions  were  established  in  Cincin- 
nati— reduce  cars  until  the  density  is  eight  passengers 
per  car  mile,  eliminate  taxes  and  sinking  fund  payment, 
introduce  the  skip-stop,  add  a  similar  transfer  charge, 
eliminate  half  fares — the  cost  would  be  4.99  cents  per 
revenue  passenger.  But,  in  fairness,  it  should  be  said 
that  it  is  not  practicable  to  reduce  service  to  eight  pas- 
sengers per  car  mile.  However,  elimination  of  city  tax, 
introduction  of  the  skip-stop,  transfer  charges,  proper 
traffic  regulation  and  similar  moves  would  lower  fares 
if  Cincinnati  wants  it.  There  is  no  idea  of  criticising 
Cleveland  service.  The  people  there  are  satisfied 
with    it. 

But  Cleveland  cannot  be  regarded  as  typical  of  our 
American  cities  generally.  This  is  shown  by  the  fact 
that  more  than  a  hundred  cities  have  higher  fares  than 
in  Cincinnati  and  in  fifty-nine  of  these  the  rate  is  10 
cents;  118  have  a  7-cent  fare  and  by  reason  of  the  zone 
system  and  charges  of  from  1  to  2  cents  for  transfers 
a  ride  costs  more  in  a  number  of  cities  to  a  great  num- 
ber of  the  passengers. 

In  the  few  cities  where  the  fares  have  been  continued 
at  the  old  rate  there  are  conditions  that  must  be  con- 
sidered. In  New  York  the  Public  Utilities  Commission 
has  decided  that  the  rate  on  the  surface  line  should  be 
8  cents,  but  a  political  situation  has  held  up  the  increase, 
78  miles  of  track  have  been  abandoned,  and  700  miles 
of  track  are  in  the  hands  of  the  receivers.  In  Phila- 
delphia, where  much  publicity  has  been  given  to  the 
5-cent  fare,  70  per  cent  of  the  passengers  must  purchase 
a  3-cent  exchange  ticket  and  it  is  stated  by  public 
officials  that  the  average  fare  is  actually  7i  cents. 
Detroit  has  a  density  of  traffic  almost  as  great  as  Cleve- 
land and  hauls  three  times  as  many  passengers  as  are 
hauled  in  Cincinnati  on  about  the  same  number  of  miles 
of  track. 

These  instances  are  given  to  further  demonstrate  the 
necessity  of  an  inclusion  of  local  and  contractual  condi- 
tions in  any  study  of  comparison  of  fares  in  different 
cities.  

In  the  6i  years  since  the  National  Safety  Council 
was  formed,  with  fourteen  members,  the  number  of 
industrial  concerns  and  public  utilities  on  the  rolls 
had  increased  to  3,854  by  March  1,  1920.  The  increase 
in  1919  was  253,  and  the  annual  rate  in  the  first  two 
months  of  1920  was  over  700. 
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Service  at  Cost  in  Memphis 

Commission  Recommends  Plan  with  Several  Novel  Features  —  Accepted  by  City  and 

Company  —  Fare  Begins  at  6  Cents 


A  DECISION  which  virtually  established  a  service- 
at-cost  plan  for  the  Memphis  Street  Railway  was 
rendered  on  March   15  by  the  Railroad  Public 
Utilities  Contjmission  of  the  State  of  Tennessee. 

The  commission  issued  an  order  on  June  12,  1919, 
authorizing  the  receivers  of  the  company  to  establish  a 
6-cent  emergency  rate  of  fare,  and  further  provided  for 
an  examination  into  the  amounts  invested  in  the  prop- 
erty of  the  company  upon  which  it  or  its  receivers  were 
entitled  to  a  reasonable  rate  of  return.  This  appraisal, 
as  has  been  noted  in  these  columns,  was  made  jointly 
by  Albert  S.  Richey  of  Worcester,  Mass.,  representing 
the  commission;  J.  H.  Perkins  of  Birmingham,  Ala., 
representing  the  receivers,  and  Ross  W.  Harris  of  Mad- 
ison, Wis.,  representing  the  city  of  Memphis.  Reports 
of  the  appraising  engineers  were  filed  with  the  com- 
mission on  Dec.  13,  1919,  and  the  commission  held  hear- 
ings on  the  rate  case  during  January  and  February. 
The  commission  decided  that  the  rate  base  should  be 
$11,846,034,  which  was  practically  the  amount  found  by 
Mr.  Richey,  the  engineer  for  the  commission.  The  com- 
mission further  found  that  $7,600,000  represented  the 
cost  of  the  renewable  property  and  that  3  per  cent  of 
that  amount  for  the  present  should  be  set  aside  out  of 
earnings  for  a  renewal  and  replacement  reserve. 

As  to  the  rate  of  return,  the  commission  decided  that 
it  should  be  not  less  than  64  per  cent  nor  more  than  7  J 
per  cent  on  the  rate  base,  as  noted  above.  Taking  into 
account  estimates  of  operating  expenses,  as  prepared  by 
Mr.  Harris,  the  city's  engineer,  and  Mr.  Tutwiler,  one 
of  the  receivers  and  former  president  of  the  company, 
as  well  as  renewal  and  replacement  accrual  and  rate  of 
return  as  stated,  the  commission  determined  that  the 
proper  present  rate  of  fare  should  be  7  cents  cash  or 
6  J  cents  by  ticket,  the  latter  to  be  sold  in  lots  of  ten  for 
65  cents. 

The  skip-stop  plan  of  operation  was  retained,  as  it 
was  shown  that  the  cost  of  providing  the  same  standard 
of  service  was  reduced  about  $100,000  per  annum 
thereby,  but  it  was  directed  that  the  company  should 
confer  with  the  city  as  to  modiflcations  of  it  that  might 
lessen  the  inconvenience  without  materially  reducing 
economy. 

Outline  of  Plan  Is  Published 

During  the  progress  of  the  hearings  the  service-at- 
cost  plan  was  mentioned  in  the  course  of  the  testimony 
both  of  Mr.  Richey  and  Mr.  Harris,  and  this  plan  meet- 
ing with  the  approval  of  the  city  authorities,  as  well  as 
of  the  receivers  of  the  company,  the  commission's  order 
provide.<«  for  its  adoption,  in  brief  as  follows : 

The  cost  of  service  is  first  defined  as  including 
operating  expenses,  with  such  allowances  for  a  renewal 
and  replacement  reser\'e  as  is  later  descrik«d,  as  well  as 
taxes  and  a  return  on  the  investment. 

It  is  provided  that  the  accounts  of  the  company  shall 
be  kept  in  accordance  with  the  Interstate  Commerce 
Commission's  classification. 

The  standard  of  service  which  shall  be  provided  by 
the  company  is,  of  course,  subject  at  all  times  to  the 


control  of  the  commission.  In  this  order  the  commis- 
sion specifies  that  until  such  time  as  it  may  make 
further  order  the  company  shall  provide  not  less  than 
0.155  nor  more  than  0.185  passenger  car-miles  for  each 
revenue  passenger  carried.  (Note. — This  corresponds 
approximately  to  6i  and  5i  revenue  passengers  per 
car-mile.) 

The  investment  upon  which  a  return  is  to  be  allowed 
as  a  part  of  the  cost  of  service  is  as  stated  $11,846,034, 
as  of  July  1,  1919,  plus  or  minus  such  amounts  as  have 
been  or  may  be  added  or  deducted  since  that  date  with 
the  approval  of  the  commission. 

A  renewal  and  replacement  reserve  is  provided  for, 
consisting  of  such  amounts  as  have  been  or  may  be 
credited  to  such  reserve  after  July  1,  1919,  with  future 
credits  and  charges  as  provided  for  in  the  current  order. 
It  is  provided  that  the  renewal  and  replacement  reserve 
shall  be  credited  monthly  at  the  rate  of  3  per  cent  of 
the  investment  in  depreciable  property  until  the  balance 
in  this  reserve  shall  have  reached  the  amount  of 
$500,000;  thereafter,  whenever  the  balance  in  this 
reserve  is  more  than  $300,000  and  less  than  $500,000, 
the  monthly  credit  shall  be  at  the  rate  of  3  per  cent. 
Whenever  the  balance  is  more  than  $500,000  the 
monthly  credit  shall  be  at  the  rate  of  2  per  cent,  and 
whenever  the  balance  is  less  than  $300,000  the  monthly 
credit  shall  be  at  the  rate  of  4  per  cent  of  the  depreciable 
property.  As  stated  above,  the  investment  in  depreciable 
property  is  taken  as  $7,600,000,  as  of  July  1,  1919,  plus 
or  minus  such  amounts  as  have  been  or  may  be  added 
or  deducted  after  that  date  with  the  approval  of  the 
commi-ssion.  The  credits  to  this  reserve,  as  above  pro- 
vided, are  to  be  charged  to  operating  expenses  and  con- 
sidered as  a  part  of  service,  and  the  amounts  in  this 
reserve  are  to  be  used  for  the  sole  purpose  of  providing 
renewals  and  replacements  (other  than  ordinary  main- 
tenance) due  to  depreciation,  obsolescence  or  abandon- 
ment, as  may  be  approved  by  the  commission  from  time 
to  time. 

The  rate  of  return  on  investment  is  to  be  considered 
as  a  part  of  the  cost  of  service  and  is  to  be  allowed 
monthly  at  a  rate  per  annum  to  be  determined  as 
follows:  Whenever  the  "fare  index  fund"  balance 
(surplus)  is  less  than  $60,000,  the  return  is  to  be  at  the 
rate  of  6i  per  cent;  whenever  this  balance  is  above 
$60,000,  the  return  may  be  at  any  rate  between  6i  and 
7)  per  cent  which  the  company  may  be  able  to  pay  out 
of  the  current  revenue  after  paying  operating  expenses, 
charges  to  reserves  and  tax  accruals,  but  without 
decreasing  the  fare  index  fund  balance  below  $60,000. 
It  is  further  provided  that  if  the  earnings  for  any 
month,  plus  the  balance  then  in  the  fare  index  fund,  be 
insufficient  to  pay  the  minimum  return,  then  such 
deficit  in  return  payments  are  to  be  paid  from  the  earn- 
ings of  succeeding  months,  plus  accrued  interest  at  6i 
per  cent  per  annum,  before  any  amounts  are  added  to 
the  fare  index  fund. 

The  "fare  index  fund"  is  simply  another  name  for 
"surplus"  and  is  maintained  by  crediting  to  it  monthly 
all  revenues  after  the  cost  of  service  has  been  paid.    It 
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is  provided  that  the  fare  index  fund  shall  be  used  to 
pay  such  deficits  as  may  occur  between  revenues  and 
the  cost  of  service,  and  that  it  also  shall  serve  to  deter- 
mine the  rate  of  i-eturn  on  the  investment,  as  above 
described,  as  well  as  the  rate  of  fare  as  follows :  When- 
ever on  Jan.  1  or  July  1  of  any  year  the  balance  in  the 
fare  index  fund  shall  be  greater  than  $200,000  and  shall 
have  been  increasing  during  the  preceding  two  months 
the  rate  of  fare  shall  be  reduced  to  the  next  lower  in 
the  following  list,  but  if  on  such  dates  the  balance  in 
this  fund  shall  be  less  than  $60,000  and  shall  have  been 
decreasing  during  the  preceding  two  months  the  rate  of 
fare  shall  be  increased  to  the  next  higher.  It  is  further 
provided  that  in  the  event  that  the  fare  index  fund 
continues  to  increase  for  the  next  two  months  after  a 
decrease  in  fare  or  if  it  continues  to  decrease  for  two 
succeeding  months  a'fter  an  increase  in  fare  an  emer- 
gency change  in  the  rate  of  fare  can  be  made  to  the  next 
lower  or  higher,  as  the  case  may  be,  without  waiting  for 
the  next  succeeding  Jan.  1  or  July  1,  but  such  emergency 
changes  may  be  made  only  with  the  specific  approval  of 
the  commission. 

The  rates  of  fare  which  automatically  may  be  in 
effect  in  accordance  with  the  operations  of  the  fare 
index  fund  under  this  order  are  listed  as  follows: 

1.  8  cents  cash 

2.  8  cents  cash,  with  ten  tickets  for  75  cents 

3.  7  cents  cash 

4.  7  cents  cash,  with  ten.  tickets  for  65  cents 

5.  6  cents  cash 

6.  6  cents  cash,  with  ten  tickets  for  55  cents 

7.  5  cents  cash 

It  is  further  provided  that  whenever  fare  No.  2  or 
fare  No.  6,  as  listed  above,  shall  go  into  effect  the  com- 
mission will  extend  this  list  either  upward  or  down- 
ward, as  may  be  necessary,  and  will  make  further  addi- 
tions from  time  to  time,  so  that  the  list  may  always 
contain  two  rates  of  fare  above  and  two  below  the  rate 
of  fare  in  effect  at  the  time. 

The  order  also  provides  that  the  company  shall 
furnish  detailed  monthly  statements  of  the  results  of 
its  operation  to  the  commission  and  provides  for  any 
special  investigation  which  may  be  desired  by  the  com- 
mission at  any  time.  Specifically  relative  to  the  latter, 
the  commission  provides  that  inasmuch  as  the  city  of 
Memphis  has  expressed  the  desire  to  have  a  traffic 
survey  made  to  determine  whether  or  not  as  satisfactory 
service  may  be  provided  at  less  cost  than  at  present  the 
company  is  directed  to  co-operate  with  the  city  in 
making  such  a  survey  and  one-half  of  the  cost  of  it  is 
to  be  paid  by  the  company  and  charged  to  current  oper- 
ating expenses.  The  company  is  also  directed  to  confer 
with  the  city  authorities  concerning  possible  modifica- 
tions of  the  skip-stop  plan  which  may  be  made  without 
a  material  reduction  in  present  economy  of  operation. 

Company  Will  Start  with  6-Cent  Fare 

After  the  order,  as  described  above,  had  been  deter- 
mined upon  by  the  commission  and  its  principal  fea- 
tures had  been  made  known  to  the  company  and  city 
officials  the  latter  made  strenuous  objections  to  the 
initial  rate  of  fare  which  was  provided  therein,  viz.,  7 
cents  cash,  with  ten  tickets  for  65  cents,  and  appealed 
to  Judge  McCall  of  the  United  States  District  Court, 
under  whose  direction  the  receivers  are  now  operating 
the  property.  Judge  McCall  suggested  to  the  receivers 
that  they  consent  to  an  addendum  to  the  proposed  order 
of  the  commission  to  the  effect  that  instead  of  beginning 


at  the  proposed  initial  fare  the  present  fare  of  6  cents 
be  continued  as  a  test  fare  for  a  period  of  three  months 
from  the  date  of  putting  the  plan  into  operation.  If  at 
the  end  of  three  months  the  6-cent  fare  shall  not  provide 
enough  revenue  to  meet  the  cost  of  service,  as  described 
in  the  order  of  the  commission,  then  the  rate  of  fare 
automatically  shall  go  to  the  initial  rate  provided  for  in 
the  commission's  order,  and  if  at  the  end  of  the  second 
three  months  this  rate  of  fare  shall  not  produce  suffi- 
cient revenue,  then  the  order  as  written  by  the  com- 
mission shall  go  into  full  force  and  effect  until  changed 
by  the  commission  or  by  a  court  or  other  tribunal  having 
jurisdiction.  It  was  suggested  that  the  results  at  the 
end  of  both  the  iirst  and  second  three  months  period  be 
submitted  to  Judge  McCall  by  sworn  reports  of  the 
receivers  at  the  end  of  such  periods  and  that  he  should 
determine  whether  or  not  such  results  shall  require  a 
change  in  the  rate  of  fare. 

This  suggestion  was  made  by  Judge  McCall  only  on 
the  understanding  that  the  Mayor  and  Commissioners  of 
the  city  of  Memphis  would  co-operate  with  the  receivers 
of  the  company  in  giving  the  new  plan  a  fair  trial.  The 
Memphis  City  Commissioners  accepted  this  suggestion 
of  Judge  McCall  and  the  receivers  also  agreed  to  it,  and 
these  facts  having  been  brought  to  the  commission  an 
addendum  was  added  to  the  order  of  the  commission 
providing  for  initial  three  months  test  periods  with  the 
initial  I'ate  of  fare  6  cents. 

The  order  of  the  commission  was  a  majority  one,  one 
member  (Commissioner  Welch)  dissenting  as  to  the 
rate  base  (placing  it  at  $10,236,646  instead  of 
$11,846,034)  and  as  to  the  initial  rate  of  fare  (placing 
it  at  6  cents).  All  three  members  of  the  commission 
agreed  as  to  the  other  features  of  the  order,  including 
the  service-at-cost  plan,  requirements  for  renewals  and 
replacement  reserve,  rate  of  return  and  fare  scale. 

Receivers  Issue  Statement 

The  receivers  in  a  statement  to  the  public,  issued  with 
the  announcement  of  the  commission,  say: 

As  receivers  of  the  Memphis  Street  Railway  Company  we 
have  been  and  are  officers  of  the  court  appointing  us,  and 
as  such  have  impartially  represented,  as  it  has  been  our 
duty  to  do,  the  public,  the  creditors  of  the  company  and  the 
owners  of  the  property. 

We  have  appeared  before  the  state  commission  by  order 
of  the  court,  after  the  company  had  vainly  appealed  to  the 
preceding  city  commission  for  relief,  to  insure  proper 
service'  in  Memphis  and  the  restoration  of  solvency  to  the 
company,  so  that  new  capital  may  be  available  as  extensions 
and  additions  to  the  property  may  become  necessary. 

We  .have  contended  for  a  fair  valuation  of  the  property,  a 
fair  rate  of  return,  a  necessary  renewal  and  replacement 
reserve  and  a  proper  standard  of  service  and  revenue 
enough,  but  no  more  than  enough,  to  insure  service  for  the 
public  and  fair  treatment  of  those  who  own  the  property. 
There  is  not  a  doubt  in  our  minds  about  the  absolute 
integrity  of  the  members  of  the  state  commission  who  sub- 
scribed to  its  opinion,  nor  about  their  ability  and  their 
singleness  of  purpose  and  desire  to  reach  just  conclusions 
upon  all  issues. 

As  receivers  we  are  quite  willing  to  have  the  test  of  a 
6-cent  fare  made  as  agreed  upon.  We  hope  it  will  prove 
unnecessary  ever  to  make  effective  any  higher  fare  and  that 
even  a  lower  fare  may  be  eventually  possible,  but  this  will 
depend  upon  future  volume  of  traffic  and  trend  of  operating 
expenses.  It  will  of  course  be  our  purpose  to  do  all  possible 
to  get  the  best  results  in  service  and  net  returns  during  the 
test  period. 

In  conclusion  we  appeal  to  the  city  officials,  the  press  and 
the  public  generally  to  remember  that  the  street  railway  is 
a  city  essential,  that  those  now  in  charge  of  it  are  entitled 
to  co-operate  in  efforts  to  make  it  serve  adequately  those 
who  must  use  it  and  that  the  investment  in  this  property  is 
legitimate  and  those  interested  financially  are  entitled  to 
the  fairest  treatment. 
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Our  action  in  afrreeing  to  the  further  test  of  the  6-cent 
fare  is  not  intended  in  any  degree  as  an  abandonment  of  the 
contentions  made  before  the  state  commission  nor  as  a 
criticism  of  its  action,  but  is  taken  in  pursuit  of  a  desire 
to  dispose  of  and  settle  a  controversy  which  has  been 
precipitated  as  to  the  sufficiency  of  a  6-cent  fare  in  Memphis. 

The  date  at  which  the  ordinance  was  to  go  into  effect 
was  set  as  April  1,  1920. 
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Concrete  Stringer  Track  Good  If  Many 
Conditions  Could  Be  Met 

The  Denver  Tramway  Company 

Denver,  Col.,  March  27,  1920. 
To  the  Editors: 

We  have  taken  a  lively  interest  here  in  the  tieless  con- 
crete track  described  in  a  recent  issue  of  the  Journal. 
A  number  of  years  ago  the  Denver  Tramway  experi- 
mented with  a  concrete  beam  .substructure  designed  to 
eliminate  wood  ties.  This  held  up  very  well  for  a 
while,  but  later  on  it  was  necessary  to  remove  it  and 
go  back  to  wood  ties  and  ballast,  the  reason  being  that 
at  the  ver>'  outset  it  was  difficult  for  the  construction 
forces  to  obtain  a  uniform  grade  and  alignment.  The 
gradient  particularly  caused  trouble.  A  rolling  load, 
constantly  encountering  resistance  due  to  the  presence 
of  foreign  matter  on  the  tracks,  sets  up  a  vibration  in 
the  foundation  upon  which  it  rolls.  This  in  time  dis- 
integrates the  foundation  unless  its  mass  is  so  great 
that  the  vibration  is  damped  down  to  the  point  where  it 
results  only  in  abrasive  stresses  on  the  rail  head.  The 
construction  used  by  us  did  not  have  sufficient  depth  of 
beam  properly  to  withstand  the  vibration  shock. 

We  are  not  in  a  position  to  criticise  Mr.  Taylor's  con- 
crete street  railway  track  support  as  used  in  Anderson, 
but  we  have  had  some  experience  with  concrete  bents 
approximately  5  ft.  high,  spaced  on  10  ft.  centers  and 
connected  by  a  reinforced  concrete  beam  approximately 
18  in.  thick,  on  which  a  standard  100-lb.  T-section  rail 
>iad  been  fastened  by  bolts  through  the  beam.  After  a 
number  of  years  the  concrete  surrounding  the  reinforc- 
ing rods  became  separated  from  the  rods  and  fell  off. 
In  a  concrete  paving  job  done  by  this  company  a  number 
of  years  ago  chicken  wire  mesh  was  used  for  reioforce- 
ing  the  slab.  We  found  in  time  that  the  pounding  of 
horsen'  hoofs  and  the  passage  of  heavy  vehicles  broke 
through  the  cement  and  exposed  this  wire  mesh.  In 
making  joint  repairs  we  found  this  mesh  a  nuisance. 

This  entire  matter  is  just  the  old  controversy  of 
"rigid  track  structure"  versus  "reeilient."  There  ^till 
ia  a  great  difference  of  opinion  in  regard  to  what  is  best 
and  what  will  last  the  longest.  We  have  some  rigid 
track  construction  here  that  has  stood  up  well.  How- 
ever, we  have  other  rigid  track  structures,  under  heavy 
trafflc,  which  have  developed  corrugation  to  a  very 
marked  degree.  The  following  thoughts  come  to  me 
regarding  Mr.  Taylor's  structure: 

Strain*:  I  cannot  see  the  need  for  wire  mesh  rein- 
forcement through  the  slab.  The  strains  are  mostly 
compression,  and  there  is  very  little  tension. 

Jointii:  I  would  gather  that  Mr.  Taytor  constructed 
his  track  with  the  idea  that  "the  life  of  the  joint   is 


the  life  of  the  track."    The  use  of  a  42-in.  channel  under 
the  joints  seems  heavy  to  us  here.  ' 

Rigidity:  The  rigid  construction  necessitates  the 
greatest  care  in  having  the  track  lines  absolutely  levd 
and  to  a  uniform  gradient  in  order  to  prevent  corruga- 
tion. The  article  did  not  state  the  method  used  to  hold 
track  to  surface  and  line  prior  to  and  during  the  pour- 
ing of  concrete. 

Support:  The  placing  of  the  8-in.  longitudinal  bearing 
plates  in  the  concrete  form  in  such  shape  and  in  such 
manner  as  to  insure  the  track  being  to  gage,  align- 
ment and  grade,  after  the  concrete  has  set  must  require 
a  very  careful  and  painstaking  supervision,  which,  in 
the  case  of  the  labor  we  deal  with,  would  be  exceedingly 
difficult  and  expensive.  I  wonder  if  it  would  not  be 
cheaper  instead  of  using  the  8-in.  longitudinal  plate  and 
i-jn.  hook  bolts  14  in.  long  to  substitute  a  light-weight 
continuous  I-beam  or  T-section,  which  would  afford  a 
rigid  bearing  plate  for  the  base  of  the  rail.  In  the  case 
of  the  concrete  foundations  experimented  with  by  this 
company,  the  greatest  difficulty  resulted  from  the  ab- 
sence of  a  wearing  plate  next  to  the  concrete. 

Trench:  I  can  see  some  saving  in  the  amount  of  exca- 
vation necessary,  or  rather  not  necessar>%  with  Mr.  Tay- 
lor's structure  as  compared  with  ordinary  track  con- 
struction. However,  if  forms  are  used,  then  the  fabri- 
cating and  placing  of  these  would,  it  seems  to  me,  offset 
the  amount  saved  in  excavation. 

Time  Required:  The  statement  in  the  article  that  con- 
crete has  been  found  to  "wear  better  when  it  has  been 
given  plenty  of  time  to  harden"  is  ver>'  much  to  the 
point.  In  the  case  cited  the  concrete  was  allowed  to 
cure  for  twenty-eight  days.  This  length  of  time  would 
be  prohibitive  on  many  of  the  larger  systems,  unless  the 
construction  program  for  a  brand  new  piece  of  track 
permitted  this  much  time  to  be  taken.  In  this  particular, 
the  management  of  the  street  railway  company  is  more 
often  than  not  the  victim  of  circumstances  not  of  its 
initiation  or  control.  The  "city  dads"  and  public  opinion 
regulate  the  length  of  time  that  a  street  car  company 
can  keep  a  street  to  itself.  It  is  my  (pinion,  however, 
tftat  the  value  of  Mr.  Taylor's  structure  would  be 
greatly  enhanced  and  its  life  prolonged  by  a  long  period 
of  "cure"  or  "set." 

Gen?ral:  With  minor  changes,  Mr.  Taylor's  concrete 
track  support  should  be  approved  by  maintenance  of 
way  engineers  generally.  For  permanence  it  should 
replace  ballasted  wood  tie  construction.  With  a  heavy 
rail  head  and  cars  not  of  over-weight,  his  track  should 
outlast  that  of  any  other  type.  Any  company  that  can 
have  all  the  time  it  needs  to  let  the  concrete  cure  should 
be  able  to  construct  according  to  the  Taylor  plan  at  less 
initial  coat  and  with  guarantee  of  greater  permanence 
than  by  following  any  other  plan,  providing  the  expense 
incident  to  proper  surfacing  and  alignment  does  not 
offset  these  advantages.  Edward  A.  West, 

General  Superintendent. 


The  Iowa  Railway  &  Light  Company,  Cedar  Rapids, 
Iowa,  will  adopt  aluminum  conductors  for  use  on 
all  transmission  lines  operating  at  G,600  volts  or  more. 
The  company  already  has  700  miles  of  aluminum  con- 
ductors in  use.  The  engineers  have  selected  this  con- 
struction believing  that  a  stranded  aluminum  conductor 
with  a  steel  core,  if  purchased  to  give  equal  conduc- 
tivity with  copper,  will  have  greater  strengrth  and  give 
lighter  loading  on  the  poles  than  copper  wire. 
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Recent  Happenings  in  Great  Britain 

The  Need  for  Increased  Fares  Is  the  Principal  Theme  Underlying 
These  Notes  from  Abroad 

From  Our  -Regular  Correspondent 


During  February  there  was  much 
lamentation  among  British  electric 
traction  undertakings  over  the  present 
and  prospective  financial  position,  ow- 
ing to  the  ever-growing  cost  of  opera- 
tion. This  applied  both  as  regards  the 
tramways  of  the  country  and  the  Lon- 
don underground  railways.  As  to  the 
former,  the  gist  of  the  matter  was  put 
in  a  memorandum  by  the  Municipal 
Tramways  Association,  published  on 
Feb.  21  as  a  preliminary  to  conferences 
of  all  British  tramway  authorities  held 
in  the  end  of  the  month  to  consider 
the  present  financial  position. 

Operating  Expenses  20  Per  Cent 
Higher 

The  statement  says  almost  every 
tramway  system  is  now  being  carried 
on  at  a  loss.  Yet  the  association  is  con- 
fronted with  a  further  application  for 
an  increase  of  wages  of  10s.  per  week, 
making  the  pay  44s.  a  week  above  pre- 
war rates.  Either  the  fares  must  be 
substantially  increased  or  tramways 
must  depend  on  compulsory  local  rates. 
It  is  pointed  out  that  more  than  20 
per  cent  of  the  municipally  owned  tram- 
ways in  Great  Britain  are  a  charge  on 
the  local  rates.  The  increase  in  the 
working  costs  has  been  20  per  cent 
higher  than  the  increase  of  revenue. 
No  proper  provision  can  be  made  for 
renewals. 

Preliminary  to  consideration  by  the 
joint  industrial  council  for  the  tram- 
way industry  of  renewed  application 
by  employees  for  increase  of  wages,  the 
meetings  above  mentioned  were  held 
on  Feb.  25  and  26  of  the  Municipal 
Tramways  Association  and  of  repre- 
sentatives of  tramway  companies  re- 
spectively. The  joint  Industrial  coun- 
cil (which  consists  of  representatives 
of  employers  and  employed)  met  on 
Feb.  26.  The  application,  which  was 
presented  to  it  by  the  National  Trans- 
port Workers'  Federation,  was  for  an 
addition  to  wages  such  as  would  bring 
the  total  earnings  up  to  44s.  per  week 
per  man  above  pre-war  rates.  At  the 
close  of  the  sitting  it  was  announced 
that  the  employers'  representatives  had 
asked  for  an  adjournment  for  a  fort- 
night so  that  further  facts  might  be 
elicited  regarding  the  increases  of 
wages  in  comparable  industries  and 
that  statistics  relating  to-  the  increase 
in  the  cost  of  living  and  the'  financial 
position  of  the  tramway  undertakings 
might  be  put  in.  A  committee  was  ap- 
pointed to  make  the  necessary  investi- 
.gations  and  the  council  adjourned  till 
March  11. 

Underground  Group  Suffering 

As  to. the  financial  condition  of  the 
underground  railways  group,  including 
four  railway  companies  and  the  Lon- 
don General  Omnibus  Company,  it  was 
voiced  by  Lord  Ashfield  when  presiding 
at   the   annual   meetings   in   February. 


He  had  a  tale  to  tell  of  greatly  increased 
gross  revenue,  but  of  correspondingly 
increased  expenditure.  Moreover,  as 
some  of  the  advances  in  wages  or 
shortening  of  hours  only  came  into 
force  near  the  end  of  the  year  little  of 
their  effect  is  shown  in  the  accounts 
for  1919.  It  is  not  possible  here  to  go 
into  details  of  the  figures,  but  gener- 
ally it  may  be  said  that  by  means  of 
government  subvention  to  the  Metro- 
politan District  Railway  (which  is  the 
only  one  of  the  group  under  govern- 
ment control  and  guarantee)  and  with 
the  aid  and  the  operation  of  the  com- 
mon fund  of  five  companies  it  was  pos- 
sible to  pay  dividends  for  the  year  at 
reduced,  and  for  the  most  part  at  lit- 
tle more  than  nominal,  rates.  The 
omnibus  company  used  to  do  best.  It 
is  now  doing  the  worst.  After  provid- 
ing for  working  expenses,  fixed  charges 
and  reserve  fund  there  was  a  debit 
balance  of  £424,000.  The  biggest  credit 
balance  was  that  of  the  District  Rail- 
way, namely,  £781,000,  including  the 
government  subsidy  of  £566,000.  Lord 
Ashfield  stated  at  the  meeting  of  the 
District  company  that  on  each  pas- 
senger carried  last  year  by  the  five 
undertakings  there  had  been  an  actual 
loss  of  0.07d.  If  regard  had  been  given 
to  the  necessity  of  making  adequate 
allowance  for  depreciation  and  a  re- 
turn to  the  shareholders  of  only  4  per 
cent  had  been  assumed  then  th&  loss 
would  have  been  0.38d.  per  passenger. 

Return  of  Less  Than  3  Per  Cent 
In  his  address  to  the  shareholders 
of  the  City  &  South  London  Railway 
Lord  Ashfield  focussed  the  whole  posi- 
tion thus:  The  gross  earnings  of  five 
companies  for  last  year  amounted  to 
£10,240,469  and  the  expenses  absorbed 
£9,744,082,  which  left  a  balance  of  only 
£496,387.  This  was  the  whole  sum 
available  for  the  payment  of  dividends 
on  a  capital  totaling  more  than  £20,- 
000,000  and  secured  a  return  of  less 
than  2i  per  cent.  Omitting  the  gov- 
ernment subsidy  and  making  an  allow- 
ance for  depreciation  the  companies 
were  working  at  an  actual  loss.  In 
view  of  these  facts  and  of  the  fact  that 
expenses  are  still  going  up  the  com- 
panies are  promoting  a  bill  in  Parlia- 
ment to  enable  them  to  charge  higher 
fares  and  to  abolish  workmen's  fares. 

The  opposition  which  the  London 
County  Council  is  offering  to  the  bill 
of  the  underground  railway  companies 
is  of  a  somewhat  qualified  kind.  This 
was  only  to  be  expected,  seeing  that  the 
County  Council  has  already  greatly  in- 
creased the  fares  on  its  own  tramways 
and  is  contemplating  another  increase. 
At  a  meeting  of  the  Council  on  Feb.  10 
it  was  resolved  that  the  opposition 
should  be  directed  so  as  to  secure  that 
only  such  fares  were  authorized  and 
charged  on  the  railways  as  were  rea- 
sonably   necessary.       Another    aspect 


came  up  in  a  report  presented  to  the 
Council  by  the  highways  committee  on 
Feb.  17.  It  said  that  one  effect  of  the 
abolition  of  workmen's  fares  on  the 
railways  might  be  to  throw  an  undue 
strain  on  the  Council's  tramways  dur- 
ing the  rush  hours.  The  committee 
considered  that  whatever  alterations  in 
fares  might  be  sanctioned  the  railway 
companies  should  be  required  to  pro- 
vide adequate  accommodations  for  pas- 
sengers during  the  heavy  traffic  hours. 
The  committee  also  considered  that  any 
financial  advantages  granted  to  the 
railways  should  not  be  used  to  assist 
the  allied  omnibus  companies  in  com- 
peting with  the  Council's  tramways. 

Drastic  Action  Necessary 
A  fresh  move  was  made  by  the  high- 
ways committee  and  the  finance  com- 
mittee of  the  London  County  Council 
early  in  March  when  they  issued  re- 
ports recommending  drastic  action  for 
dealing  with  the  deficit  on  the  working 
of  the  Council's  tramways.  The  former 
committee  proposed  a  further  increase 
in  ordinary  fares  based  on  1.2  miles 
for  a  penny  (Id.  a  mile  is  the  statutory 
maximum),  instead  of  1.5  miles  for  a 
penny  as  at  present  and  1.8  miles  for  a 
penny  prior  to  the  last  increase.  The 
scheme  provides  for  2.4  miles  for  2d., 
3.6  miles  for  3d.,  and  for  any  longer 
distance  there  is  a  flat  charge  of  4d. 
The  latter  for  long  rides  is  the  same 
as  at  present.  Workmen's  reduced  re- 
turn fares  are  to  be  abolished  and 
their  single  fares  are  to  be  Id.,  2d.  and 
3d.,  according  to  distance.  These 
changes  are  expected  to  reduce  the  es- 
timated deficit  for  the  year  1920-21 
from  £760,000  to  £601,000.  The  next 
step  suggested  is  to  make  application 
to  the  Ministry  of  Transport  under  the 
Statutory  Undertakings  (Temporary 
Increase  of  Charges)  Act  for  sanction 
to  increase  the  statutory  maximum  fare 
from  Id.  a  mile  up  to  a  limit  of  50 
per  cent.  The  finance  committee  on  its 
part  proposes  that  provision  for  repay- 
ment of  outstanding  capital  debt  on  the 
cumulative  annuity  system  (3i  per 
cent  table)  should  be  made  instead  of 
on  the  instalment  system  as  at  pres- 
ent, and  that  for  twelve  years  half  the 
cost  of  renewals  of  track  be  charged  to 
capital  account,  repayable  within  12 
years.  This,  with  the  aid  of  a  heavy 
draft  on  the  renewals  fund,  would  meet 
the  deficit  for  the  current  year. 

Covered  Buses  to  Be  Tried 
Considerable  interest  attaches  to  the 
fact  that  omnibuses  with  top-deck 
covers  are  about  to  be  tried  in  Brad- 
ford and  Liverpool.  This  is  the  first 
occasion  on  which  the  government  has 
allowed  the  use  of  a  roof  to  the  upper 
deck  of  an  omnibus.  The  Bradford 
vehicle  is  a  trackless  electric  trolley 
car,  while  the  Liverpool  one  is  driven 
by  petrol.  The  Liverpool  vehicle  is  also 
fitted  with  a  life-guard  for  the  front 
wheels.  No  design  of  the  sort  has 
hitherto  proved  practicable  for  omni- 
buses. The  Bradford  bus  seats  fifty- 
one  passengers  and  the  Liverpool  one 
■fifty-five.  They  are  thus  more  spacious 
than  the  usual  London  type. 


News  of  the  Eledric  Railways 

FINANCIAL  AND  CORPORATE       •       TRAFFIC  AND  TRANSPORTATION 

PERSONAL  MENTION 


Subway  Meetings  Begin       ri'i'un!il?o.*?,%5^'oa''S'-'t'^«'>o''o'-<'-  W'"  Unify  Voltages 

„. ^     In  cities  like  New   York.  Brooklyn.  Boston,     ,     ,. 

Campaign  Opened  to  Secure  $15,000,000     -.--.-    ---   ^^. i„^.„„,.    <  „™„„„„    i>^..^^^    .„ 

to  Start  Cleveland  Underground 
Construction 


Philadelphia   and    Chlcasfo. 

The  function  of  a  transportation  system  Is 
to  take  people  from  where  they  live  to 
where   they  work  and   back  again.     Cleve- 


The  initial  meeting  in  preparation 
for  the  campaign  in  favor  of  the  issue 
of  $15,000,000  of  bonds  for  the  construc- 
tion of  the  proposed  subway  system  in 
Cleveland,  Ohio,  was  held  in  the  office 
of  Mayor  Harry  L.  Davis  on  March  26. 
In  addition  to  city  officials,  represent- 
atives of  a  number  of  civic  and  other 
organizations  were  present. 

Cleveland  Must  Be  Shown 

While  no  direct  opposition  developed, 
questions  that  were  asked  indicated 
that  the  need  of  the  subway  must  be 
shown  if  its  backers  are  to  secure  the 
support  of  some  of  the  larger  organi- 
zations. Suggestions  pointing  to  other 
means  of  relieving  congestion  on  the 
streets  were  made  by  some  of  those 
present,  and  the  advisability  of  elimi- 
nating automobile  parking  on  the  streets 
was  discussed  as  one  of  the  principal 
means   to  this   end. 

C.  A.  Dykstra,  secretary  of  the  Civic 
League,  who  represented  a  special  com- 
mittee of  that  organization,  stated  that 
until  a  report  had  been  made  to  the 
organization  and  its  attitude  toward 
the  matter  determined  it  would  be  em- 
barrassing to  him  and  his  colleagues  to 
be  placed  upon  a  boosting  committee. 
While  it  was  the  desire  of  the  backers 
of  the  project  to  form  such  a  committee 
at  this  meeting,  it  was  finally  decided 
to  call  another  meeting  for  April  5, 
in  order  to  give  the  representatives  of 
all  organizations  an  opportunity  to 
make  reports  and  receive  instructions. 

Mayor  Harry  L.  Davis  urged  favor- 
able action  on  the  proposed  bond  issue 
at  this  time  and  argued  that  the  city 
moat  have  improved  means  of  trans- 
portation as  soon  as  possible  if  it  is 
to  escape  many  limitations  in  growth 
and  retain  it«  importance  as  an  indus- 
trial point  He  was  supported  by 
Fielder  Sanders,  Street  Railway  Com- 
missioner, who  is  straggling  with  prob- 
lems of  carrying  the  people  and  pre- 
TWitiiiK  congMtion. 

Mr.    BaiNCKEXHorr   SuMMABmi 
Mattbi 

Henry  M.  BrinckerhofT,  of  Parsons, 
Klapp,  Brinckerhoff  A  Douglas,  who 
yrtiMired  the  subway  plans,  spoke  at 
teosth  on  the  propoaition  and  ana- 
many  questions.  The  chief  points 
by  him  are  as  follows: 

Cities  that  hav*  lubwaya  comm*nc«d  to 
d«T«los  rspM  triMult  anlcma  wh«n  th» 
poDuUUon  wu  around  l.OOO.OM. 

Ctovaland  ha*  an  advantas*  ov«r  nth«r 
rafM  tranalt  dtlra  In  that  th«  Tarier  fran- 
cMm  plan  mablea  It  to  hav«  a  unlfled 
tranaportatlon  dereloprnttnt     Thia  probabijr 


» Here    uic^     v*uiiw    <uiu    wmi-iv    ai^aiii.       v-i*^" 

land's  Is  largely  a  rush-hour  problem. 
Cleveland  has  48  l>er  rent  of  walkers  as 
compared  with  28  per  cent  in  Chicago  and 
24  per  cent  in  Detroit.  That  Is  due  largely 
to  continuous  employment  In  the  same  fac- 
tor>-. 

The  Public  Square  has  been  made  the 
transfer  point  in  the  system  because  nearly 
one-half  of  the  traffic  is  Involved  in  that 
central  point.  The  future  rapid  transit 
trunk  line,  because  of  the  trend  of  traffic, 
must   go   through   the   Public   Square. 

The  flr.«t  step  in  rapid  transit  should  be 
the  establishment  of  a  central  terminal 
point  from  which  the  city  can  develop  Its 
system  as  the  trend  of  population  and 
business   determines. 

Cleveland  should  not  tie  Itself  up  by 
attempting  construction  of  any  considerable 
length  of  rapid  transit  tubes,  by  committing 
Itself  to  a  beforehand  guess  at  which  way 
the  city  will  grow.  .^     .       ..  .. 

The  present  plans  provide  for  through 
routes  east,  west  and  south  and  looping  to 
prevent  unprofitable  car  mileage. 

The  necessity  of  making  provision  now 
is  indicated  by  an  Increase  of  19  per  cent 
In  the  number  of  car  riders  last  winter, 
siifflclent.  If  maintained,  to  double  the  tranic 
In  about  five  years. 

It  will  take  three  years  to  build  the 
subways.  Cleveland  can  save  $2j  to  ISO 
per  capita  by  building  It*  subways  as  a 
start  for  rapid  transit  now. 

A  day  or  two  later  Mr.  BrinckerhofT 
announced  the  cost  of  the  different 
branches  of  the  proposed  subway,  based 
upon  the  present  cost  of  labor  and  price 
of  materials.  The  portion  between  the 
Public  Square  and  the  new  high-level 
bridge  on  Superior  Avenue,  N.  W.,  in- 
cluding the  two  loops  necessary  at  the 
square,  will  cost  $4,400,000.  To  place 
Euclid  Avenue  cars  in  a  subway  be- 
tween East  Twenty-second  Street  and 
the  Public  Square  and  build  loop  No.  3, 
thus  establishing  through  connection 
between  the  east  and  west  sides,  the 
estimated  cost  will  be  $5,500,000.  The 
OnUrio  Street  subway  will  cost 
$2,500,000  and  the  St.  Clair  Avenue 
portion  $2,400,000. 


Indiana    Company    l'ropo.ses    to    .Make 

Important  Line  and  Power 

Changes 


Kansas  Plan  Regarded  as 
Unworkable 

Herbert  C.  Hoover  is  not  provincial. 
Because  he  is  not  provincial  he  has 
come  out  openly  against  the  new  Kan- 
sas labor  law.  He  decries  the  law  and 
predicts  that  the  difficulties  in  labor 
compulsion  in  Australia  will  be  re- 
peated here.  Mr.  Hoover  looms  large 
on  the  political  horizon  at  this  time. 
His  opinions  are  of  considerable  im- 
port at  any  time,  but  extraordinary 
importance  attaches  to  them  just  now. 
In  an  address  before  the  Chamber  of 
Commerce  of  Boston  on  March  24  he 
discussed  the  relationship  of  employer 
and  employee  as  considered  by  the 
National  Industrial  Conference,  of 
which  he  is  a  member,  and  the  differ- 
ence in  viewpoint  of  the  conference  and 
the  Kansas  legislation  for  the  judicial 
settlement  of  labor  disputet. 


It  is  proposed  to  eliminate  the  two 
voltages  on  the  system  of  the  Inter- 
state Public  Service  Company,  Indian- 
apolis, Ind.  This  will  greatly  en- 
hance the  flexibility  of  operation  of 
both  freight  and  passenger  service.  The 
Interstate  Public  Service  Company 
took  over  the  Indianapolis  &  Louisville 
Traction  Railway  in  June,  1918.  This 
is  a  1,200-volt  line. 

Through  Operation  Limited 

As  a  result  of  this  purchase,  the 
Indianapolis  &  Louisville  has  been 
limited  to  those  cars  which  are  equipped 
for  both  600-volt  and  1,200-volt  opera- 
tion. This  limiting  feature  is  now 
to  be  removed  by  changing  over  the 
1,200-volt  section  between  Seymour  and 
Sellersburg,  Ohio,  for  600-volt  opera- 
tion. Work  is  expected  to  be  completed 
by  June  1,  1920. 

This  section  of  the  line  was  formerly 
equipped  with  one  substation  in  which 
there  were  installed  two  pairs  of  500- 
kw.,  600-volt  converters  which  operated 
in  series  to  produce  the  1,200-volt 
trolley  current  This  substation  will  be 
replaced  with  five  new  substations,  of 
which  one  at  Langsdon  will  be  of  the 
automatic  type.  The  others  will  be 
manually  operated,  since  they  will 
be  located  at  points  where  there  is  a 
station  agent  or  other  employee  who 
can  also  be  utilized  as  the  substation 
operator. 

New  Rolung  Stock  Purchased 

The  company  has  purchased  eight 
new  62-ft.  all  steel  passenger  cars  on 
which  delivery  is  expected  early  in 
June.  These  will  be  equipped  with  four 
150-hp.  motors  each  and  will  be  used 
to  haul  from  one  to  three  trailers. 
During  the  summer  months,  heretofore, 
the  company  has  been  forced  to  operate 
the  passenger  trains  in  sections,  some- 
times as  many  as  five  sections  being 
required  to  handle  the  traffic.  With 
the  new  equipment  it  is  planned  to 
utilize  trailers  largely,  rather  than  to 
operate  the  trains  in  sections. 

The  Interstate  company  is  also  plan- 
ning to  buy  two  combination  dining  and 
parlor  cars  like  those  furnished  the 
Chicago,  North  Shore  &  Milwaukee 
Railroad  by  the  Cincinnati  Car  Com- 
pany. They  will  b«  used  on  the  through 
limited  trains  between  Indianapolis  and 
Louisville  which  make  the  run  in  four 
hours. 

The  Interstate  Public  Service  Com- 
pany operates  62  miles  of  line.  It  is 
iieaded  by  Harry  Reid  of  Indianapolis. 
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British  Electrification  Projects 

Reports  of  Chairmen  at  Annual  Meetings  Show  Plans  for  Increases 
in  Electrical  Working  Provided  Funds  Can  Be  Obtained 


At"  the  recent  annual  meetings  of 
British  steam  railway  companies  the 
chairmen  of  several  of  the  companies 
made  references  to  electrification 
schemes.  An  abstract  of  these  is 
given  below, '  along  with  explanatory 
notes. 

London  &  North  Western  Railway. 
— Sir  Gilbert  Claughton  said  that  the 
statement  of  capital  expenditure  re- 
quired for  the  year  1920  included 
£150,000  for  the  widening  of  the  line 
between  Chalk  Farm  and  Willesden 
for  the  electric  service  and  it  was  in 
the  interest  of  the  railway  that  this 
work  should  be  completed  as  early  as 
possible  for  the  increased  traffic  which 
the  company  might  certainly  expect 
in  the  future.  Another  large  item  was 
for  new  electric  trains,  without  which 
the  company  could  not  establish  its  full 
service  between  London  and  Watford. 
In  connection  with  the  electrification 
of  the  company's  London  suburban 
lines,  the  government  restriction  dur- 
ing the  war  on  the  works  necessary  to 
complete  the  last  section  had  been 
withdrawn.  The  works  were  now  ac- 
tively in  progress.  [Note. — The  elec- 
trification of  all  London  &  North  West- 
ern suburban  lines  was  begun  before 
the  war  and,  the  delay  being  removed, 
the  work  should  soon  be  completed. 
The  scheme  embraces  also  the  North 
London  Railway,  an  allied  line.  The 
through  connection  between  Watford, 
some  20  miles  out,  and  •  Baker  Street 
and  Waterloo  underground  railway  is 
working  regularly.] 

Tremendous  Increase  in  Traffic 

London  &  South  Western  Railway. 
— Brig.-Gen.  H.  W.  Drummond  said  that 
in  1913  the  number  of  local  passengers 
carried  on  the  company's  suburban 
lines  which  had  been  electrified  was 
25,000,000.  Last  year  the  company 
carried  over  those  sections  just  under 
48,000,000,  an  increase  of  70,000  per 
day  as  compared  with  1915,  in  the 
end  of  which  year  the  first  section 
began  working  electrically.  The  origi- 
nal electrification  scheme,  submitted 
in  1913,  had  to  be  cut  because  of  the 
war.  In  June  last  the  directors  or- 
dered the  conversion  of  additional 
coaches  so  as  to  permit  of  the  opera- 
tion of  trains  of  eight  cars  instead  of 
six,  but  the  conversion  has  been  de- 
layed by  the  molders'  strike.  Regard- 
ing the  company's  Waterloo  &  City 
underground  line,  the  board  had  de- 
cided to  supersede  the  present  electrical 
equipment,  which  was  out  of  date,  by 
modern  equipment  and  to  extend  the 
length  of  the  trains.  The  estimated 
cost  of  this,  including  the  necessary 
coaches,  Was  about  £750,000,  or  three 
times  what  it  would  have  cost  at  pre- 
war prices.  Nothwithstanding  all  this, 
the  advantages  were  so  pronounced 
the  directors  have  ordered  the  work  to 
proceed. 

Great  Eastern  Railway. — Sir  A.  E. 


Fellowes  (deputy  chairman)  said  that 
with  a  view  to  meeting  the  increasing 
demands  made  on  the  railway,  the 
board  had  instructed  General  Manager 
Sir  Henry  Thornton  to  prepare  a 
scheme  of  electrification.  In  Sir 
Henry's  opinion  the  suburban  area 
served  by  the  Great  Eastern  Railway 
lent  itself  readily  to  electrification. 
The  investigation  had  not  pro- 
ceeded far  enough  to  permit  prediction 
as  to  the  financial  results.  [Note. — 
The  Great  Eastern  Railway  has  for 
years  had  the  largest  suburban  pas- 
senger traffic  of  any  of  the  main  lines 
running  out  of  London.  This  electri- 
fication is  long  overdue.] 

Hopfis  TO  Proceed  with  Work  Soon 

London,  Brighton  &  South  Coast 
Railway.  —  The  Earl  of  Bessborough 
said  that  at  the  rush  hours  the  num- 
ber of  trains  into  the  company's  Lon- 
don termini,  Victoria  and  London 
Bridge,  was  so  large,  and  the  railway 
between  London  and  Croydon  was  so 
congested,  that  it  was  not  .possible 
in  existing  circumstances  to  squeeze 
in  another  train.  The  great  hope  was 
in  electrification.  The  relief  obtained 
by  the  quicker  working  of  electric 
trains  in  and  out  of  the  termini  and 
the  advantages  those  services  showed 
over  steam  services  in  stopping  and 
starting  were  so  considerable  that  if 
they  could  only  carry  out  the  program 
laid  down  before  the  war  to  extend 
the  electrical  services  throughout  the 
whole  of  the  suburban  area  the  road 
could  unquestionably  improve  the  trav- 
eling facilities  very  much.  The  atten- 
tion the  government  was  giving  to  the 
matter  encouraged  the  directors  to  hope 
that  at  an  early  date  the  road  might 
be  authorized  to  proceed  with  the 
work.  [Note. — The  inner  suburban 
lines  of  this  company  have  been  worked 
electrically  for  some  years.] 

Lancashire  &  Yorkshire  Rail- 
way. —  E.  B.  Fielden  said  that  the 
directors  were  satisfied  with  the  results 
of  the  electrification  of  the  company's 
lines,  both  in  the  Liverpool  district 
and  between  Manchester  and  Bury, 
and  they  recommended  an  extension 
between  Manchester  and  Oldham  and 
on  to  Shaw  and  Royton.  This  would 
require  an  increase  in  power  facilities. 
The  traffic  on  the  electrified  lines  in 
the  neighborhood  of  Liverpool  con- 
tinued to  grow.  Touching  on  the  finan- 
cial prospects,  the  chairman  said  that, 
unless  the  government  was  prepared 
to  find  the  capital,  the  proposed  im- 
provements would  have  to  remain  in 
abeyance. 

Great  Western  Railway. — Viscount 
Churchill  said  that  one  of  the  princi- 
pal works  which  the  company  had  in 
hand  at  present  was  the  electrification 
of  the  Ealing  &  Shepherd's  Bush  Rail- 
way. The  line  was  completed  in  1917 
for  steam  trains,  but  it  had  only  re- 
cently been  possible  to  obtain  contracts 


for  its  equipment  for  electric  traction. 
The  directors  were  hopeful  that  this 
work  would  be  carried  through  in  the 
course  of  a  few  months.  [Note. — The 
line  referred  to  is  a  junction  railway 
some  3  miles  long  connecting  the  main 
line  of  the  Great  Western  at  Ealing 
with  the  western  terminus  of  the  Cen- 
tral London  Railway.  The  only  other 
electric  railway  belonging  to  the  Great 
Western  is  a  spur  line  of  about  the 
same  length  in  the  west  of  London  con- 
necting with  the  Metropolitan  Railway 
(Inner  Circle).] 

North  Eastern  Railway.  —  Lord 
Knaresborough  said  that  the  directors 
had  for  some  time  had  under  considera- 
tion and  had  provisionally  sanctioned 
a  scheme  for  the  electrification  of  the 
main  line  between  York  and  Newcastle 
(a  distance  of  80  miles),  the  details  of 
which  had  been  worked  out  by  Sir  Vin- 
cent Raven,  the  chief  mechanical  engi- 
neer, in  consultation  with  the  traffic 
officers  of  the  company,  and  Messrs. 
Merz  &  McLellan,  consulting  electrical 
engineers  to  the  company.  On  this 
part  of  the  railway  is  a  very  heavy  and 
varied  traffic.  [Note:  Hitherto  the  ex- 
perience of  the  company  with  electric 
traction  had  been  confined  to  a  mul- 
tiple-unit passenger  service  between 
Newcastle,  North  Shields,  Tynemouth 
and  Whitley  Bay,  and  the  hauling  of 
coal  trains  by  electric  locomotives  be- 
tween Shildon  and  Newport,  Middles- 
brough.] 

Economic  Necessity  Their 
Compelling  Motive 

The  employees  of  the  Interborough 
Rapid  Transit  Company,  New  York, 
N.  Y.,  have  resumed  their  agitation  for 
an  increase  in  pay.  P.  J.  Connelly, 
vice-president  of  the  Brotherhood  of 
Interborough  Employees,  headed  a 
delegation  named  by  the  organization 
to  wait  upon  the  city  authorities  and 
endeavor  to  enlist  their  sympathies. 
The  delegation  called  at  the  City  Hall 
recently  and  in  the  absence  of  Mayor 
Hylan  talked  with  F.  H.  La  Guardia, 
president  of  the  Board  of  Aldermen 
and  acting  Mayor. 

A  few  weeks  ago  a  similar  delega- 
tion conferred  with  Frank  Hedley,  the 
president  of  the  Interborough  com- 
pany. They  asked  for  an  increase  of 
25  per  cent  in  their  wages,  and  con- 
tended that  the  increase  was  promised 
them  when  they  relinquished  their 
fight  for  an  increase  of  50  per  cent 
last  August  and  accepted  half  the 
amount  demanded. 

After  the  conference  with  Mr.  La 
Guardia,  Mr.  Connelly  said: 

The  acting  Mayor  told  my  committee 
that  the  city's  Investigation  of  the  company 
was  practically  finished.  He  gave  us  the 
impression  that  the  figures  relating  to  the 
financial  situation  of  the  Interborough,  as 
developed  by  the  Investigation,  would  be 
ready  in  a  week  or  so.  This  was  one  of 
the  things  we  went  to  see  him  about.  The 
Interborough  has  been  telling  us  that  to 
grant  another  wage  Increase  would  force 
it  into  bankruptcy.  The  men  are  Indiffer- 
ent whether  they  work  for  the  present 
management  of  the  Interborough  or  for  a 
receiver.  They  Insist  that  they  are  en- 
titled to  live  decently,  and  they  don't  care 
where  the  money  for  more  wages  comes 
from. 
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In  Its  Concluding  Phase 

Detroit  on  Eve  of  Election  in  Which  City  Seeks  $15,000,000 
to  Build  Railway 


The  Detroit  (Mich.)  United  Railway's 
own  ordinance  must  be  approved  as  to 
form  by  Corporation  Counsel  Wilcox, 
according  to  an  order  in  a  writ  of  man- 
damus signed  by  Circuit  Judges  Web- 
ster, Mandell  and  Dingeman.  If  this 
decision  is  sustained  the  railway  may 
proceed  to  obtain  signatures  to  the  peti- 
tion for  the  ordinance,  and  after  the 
proper  number  of  signatures  are  ob- 
tained the  ordinance  will  be  submitted 
to  the  City  Clerk,  who  must  forward 
the  measure  with  the  signatures  to  the 
City  Council  within  ten  days.  If  passed 
by  the  City  Council  the  ordinance  will 
then  go  to  the  people  for  ratification, 
but  if  the  Council  fails  to  pass  it  within 
thirty  days  the  measure  will  go  to  the 
people  for  decision. 

City  Will  Appeal  Ruung 

Three  questions  raised  in  the  applica- 
tion for  a  mandamus  by  Frank  W. 
Brooks  were  reviewed  by  the  judges 
in  the  joint  decision.  It  was  held,  first, 
that  the  fact  that  the  ordinance  was 
submitted  to  the  Corporation  Counsel 
by  a  corporation  and  not  by  a  qualified 
voter  did  not  impair  its  standing. 

The  second  question,  as  to  the  neces- 
sity of  submitting  a  formal  initiatory 
petition  together  with  the  form  of  the 
ordinance,  was  decided  negatively.  The 
third  point,  or  the  question  as  to 
whether  or  not  the  proposed  ordinance 
was  in  proper  form,  was  dwelt  upon 
most  fully  by  the  judges.  It  was  held 
that  of  the  thirty-nine  reasons  ad- 
vanced by  Corporation  Counsel  Wilcox 
for  refusing  to  approve  the  ordinance 
as  to  form  only  two,  namely,  that  the 
title  of  the  ordinance  was  defective 
and  that  the  ordinance  in  question  was 
»  contract  or  franchise,  related  to  the 
form. 

In  answering  the  contention  that  the 
proposed  ordinance  in  question  is  also 
•  contract  or  franchise,  it  was  pointed 
out  that  the  railway  rights  in  Detroit 
have  usually,  if  not  invariably,  in  the 
past  fifty  years  been  granted  by  ordi- 
nance. 

The  ruling  of  the  three  judges  will 
not  b«  accepted  as  final  by  the  Corpo- 
ration Counsel,  but  an  appeal  to  the 
State  Supreme  Court  will  be  made  for 
a  review  of  the  case,  since  the  Corpo- 
ration Counsel  holds  that  the  question 
involved  is  too  far  reaching  to  be  left 
without  a  final  ruling. 

Problems  to  Bb  OrziicoMa 

In  answering  questions  raised  by  the 
citizens'  committee  regarding  the 
Couzens  plan,  Mr.  Wilcox  stated  that 
in  drafting  the  municipal  ownership 
ordinance  a  contract  to  purchase  the 
34^6  miles  of  Detroit  United  Railway 
"day-to-day  agreement"  lines  was  not 
included  in  order  that  the  city  might 
be  free  to  order  those  tracks  torn  up 
and  b«  replaced  by  city-built  lines. 

It  was  claimed  that  it  was  impossible 
to  pmwiit  an   ordinance  divided   into 


sections  in  which  the  construction  fea- 
tures were  separated  from  the  purchase 
phase  of  the  plan,  since  some  voters 
who  favored  the  construction  of  lines 
by  the  city  might  object  to  a  purchase 
plan,  or  those  who  approved  a  pur- 
chase plan  might  not  wish  to  approve 
a  construction  plan.  The  Corporation 
Counsel  holds  that  the  city  may  find  it 
cheaper  and  more  expedient  to  order 
the  company  to  remove  its  tracks  from 
the  streets  now  operated  as  day-to-day 
lines  and  build  the  tracks  itself. 

These  statements  were  made  by  Mr. 
Wilcox  in  answer  to  questions  asked  by 
the  citizens'  committee  on  street  rail- 
way service,  an  organization  formed  by 
Detroit  business  men  and  others  for 
the  purpose  of  studying  the  Couzens 
plan  and  the  Detroit  United  Railway 
proposal  by  comparison  and  analysis 
and  to  aid  the  voters  in  solving  the 
problem  now  before  the  city.  The  com- 
mittee asserts  that  the  railway  ques- 
tion ought  to  be  settled  by  cool  heads 
and  accurate  analysis  rather  than  in 
any  spirit  of  partisanship  and  selfish- 
ness.    ' 

The  Mayor  and  his  supporters  con- 
tend that  under  the  Couzens  plan  the 
public  will  get  twice  the  amount  of 
service  it  now  gets,  for  the  municipal 
lines  not  only  will  supply  service  with 
101  miles  of  new  track  and  550  addi- 
tional cars — half  what  the  Detroit 
United  Railway  has  for  the  whole  city 
— but  it  will  force  the  Detroit  United 
Railway  to  give  the  best  service  it  is 
able. 

George  Engel,  former  City  Controller 
and    present    Commissioner    of    Public 


Works,  points  out  that  Detroit  is  in 
a  better  position  to  finance  the  construc- 
tion of  a  railway  than  is  the  Detroit 
United  Railway.  Detroit  municipal 
bonds  are  sought  by  investors  at  4J  per 
cent,  Detroit  having  the  lowest  bonded 
indebtedness  of  any  city  in  the  country 
in  proportion  to  its  wealth,  while  the 
Detroit  United  Railway  would  probably 
have  to  pay  8  per  cent  for  the  money 
necessary  for  it  to  finance  its  own 
program,  if  the  company  were  to  com- 
pete for  funds  in  the  open  market. 

In  a  final  plea  to  the  voters  to  defeat 
the  Couzens  plan  on  April  5  the  Detroit 
United  Railway  supporters  claim  that 
the  Mayor's  plan  means: 

Two  railway  systems  and  double  and 
triple  faros  with  no  fixed  rate  of  fare  on 
the  municipal  line. 

Duplication  of  plant  and  fewer  cars  per 
mile  of  track  than  are  operated  now. 

Years  of  litiKation  as  to  the  price  to  be 
paid   for  lines   taken  over  by  the  city. 

Delay  in  building  extensions,  as  all  bonds 
must  be  voted.  The  $15,000,000  Is  only  the 
start  of  the  expenditures,  as  the  A  and  B 
lines  or  the  first  lines  to  be  built  cannot  be 
equipped  for  less  than  $10,000,000  more 
than  the  bond  issue.  No  allowance  for  the 
C  lines  and  no  organization  to  carry  on  the 
work. 

Curtailing  water  and  lighting  extensions, 
as  such  come  out  of  the  same  utility  bonds 
as  any  city  car  system,  and  these  bonds 
cannot  exceed  2  per  cent  of  the  assessed 
valuation. 

It    is    maintained    that    the    Detroit 

United     Railway    service-at-cost    plan 

means: 

One  system  with  one  fare  and  free  trans- 
fers, and  the  extension  of  one  (are  to  all 
the  city,  including  territory  that  may  be 
added.  Twenty  million  dollars  in  extensions 
and  equipment  will  be  extended  now  when 
neede<1. 

Service  controlled  by  the  Common  Coun- 
cil and  operated  by  exi>erlenced  railway 
men  and  engineers,  with  the  city  reserving 
the  riBht  to  purchase  or  lease  the  property, 
all  fninohlsea.  some  pergietual.  to  be  can- 
celed. Company  agrees  to  equip  and  oper- 
ate subways  and  elevated  when  constructed. 
Separation  of  city  from  interurban  accounts 
by  forming  of  new  company.  Construction 
work  to  begin  immediately  with  material 
the  company  now  has  on  hand. 


Wages  Become  a  Problem  in  Toledo 

City  Faces  Another  Shutdown  of  Its  Railway  Unless  Satisfactory 
Temporary  Fare  Is  Installed 


Seven-cent  fares  with  2-cent  trans- 
fers or  nine  tickets  for  60  cents  ap- 
peared to  be  the  latest  development  in 
the  Toledo  railway  situation  during  the 
week  ended  April  3.  The  present  fare 
is  6  cents  with  2  cents  for  each  trans- 
fer. City,  company  and  labor  union 
officials  have  been  in  conference  for 
several  days  attempting  to  justify  the 
increased  fare  with  the  wage  demands 
of  the  men.  Mayor  Schreiber  is  con- 
tending for  a  scheme  to  lower  fares  to 
workingmen  and  transfer  passengers, 
making  the  "straight"  riders  pay  the 
increase. 

The  company  oflScials,  who  proposed 
the  7  and  2  cent  rate,  say  they  will 
lose  $90,000  annually  and  not  be  able 
to  increase  the  wages  over  64,  66  and 
58  cents  an  hour.  At  present  the  men 
are  getting  42,  44  and  46  cents  an 
hour.  They  asked  for  66,  67  and  60 
cents  an  hour. 

The  Mayor  has  tried  to  get  the  com- 
pany to  agree  to  free  transfers  dur- 
ing rush  boara  on  a  7  and  1  cent  basis 
all  day. 


The  wage  agreements  expired  on 
April  1  and  the  men  declare  they  will 
strike  if  their  minimum  is  not  granted. 
They  have  set  the  minimum  at  10 
cents  lower  than  the  original  demand. 
Whatever  agreement  is  reached  in  con- 
ferences will  have  to  be  submitted  to 
the  Council  for  ratification  as  an 
amendment  to  the  ordinance  repealing 
the  famous  "ouster"  ordinance. 

Company  and  union  oflkials  have 
agreed  on  all  the  working  clauses  and 
wage  scales  of  the  electrical  workers. 
The  men  were  granted  an  increase  as 
a  compromise.  This  increase  was  not 
enough  to  affect  the  operating  costs  of 
the  railways  to  a  very  large  extent. 

If  any  scheme  of  tickets  is  decided 
upon  the  company  has  said  that  it  will 
adopt  the  metal  token  plan  in  order  to 
continue  the  use  of  the  automatic  fare 
register  boxes  it  installed  a  few  months 
ago.  Toledo  has  not  had  car  tickets 
for  more  than  three  years. 

Henry  L.  Doherty  has  decided  to 
tackle  only  one  problem  at  a  time  in 
disposing   of   the   wage   question,    the 
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demand  of  the  Municipal  Ownership 
Commission  for  a  cash  price  for  the 
Toledo  railway  property  and  in  the  sub- 
mission of  corrections  and  substitutions 
fo*r  the  cost-of-service  ordinance. 

Many  Corrections  to  Be  Submitted 

Dewey  C.  Bailey,  counsel  for  Mr. 
Doherty,  has  been  working  with  the 
objections  to  the  cost-of-service  meas- 
ure. As  it  was  submitted  to  the 
company  there  were  more  than  a  hun- 
dred added  features  placed  into  the 
ordinance  after  Mr.  Doherty's  repre- 
sentatives left  the  sessions  of  the  com- 
mission. 

Mr.  Doherty  declared  that  the  many 
corrections  necessary  would  be  made 
and'  submitted  to  the  commission  before 
the  time  limit  of  April  3  set  by  Federal 
Judge  Killits.  • 

Mr.  Doherty  has  pointed  out  the  im- 
possibility of  his  acceptance  of  many  of 
the  propositions  contained  in  the  ordi- 
nance by  reference  to  the  clause  gov- 
erning the  regulation  of  interurbans. 
He  maintains  that  the  interurbans  are 
not  made  a  party  to  the  contract  and 
do  not  have  to  abide  by  any  agreements 
arrived  at  through  arbitration.  When- 
ever there  is  a  disagreement  between 
the  operating  company  and  the  inter- 
urbans the  ordinance  provides  that  the 
city  and  interurbans  shall  have  repre- 
sentatives on  the  board  of  arbitrators, 
but  that  the  company  shall  not  be  rep- 
resented. Whatever  decision  is  reached 
cannot  be  enforced  against  the  inter- 
urbans because  they  are  not  parties 
to  the  contract.  Mr.  Doherty  declares 
there  are  many  such  provisions  which 
make  it  impossible  for  him  to  operate 
under  the  cost-of-service  plan  as 
drafted  by  the  commission. 

The  commission  may  change  the 
measure  drastically  after  Mr.  Doherty's 
objections  are  received.  However,  Mr. 
Doherty  has  decided  that  he  is  about 
ready  to  bargain  with  the  Municipal 
Ownership  Commission.  It  has  asked 
him  for  a  "cash"  price.  But  he  is  with- 
holding this  matter  till  the  wage  propo- 
sitions and  other  matters  are  cleared 
away. 

Mr.  Doherty  Asking  $11,000,000 

The  price  set  upon  the  lines  by  Mr. 
Doherty  is  $11,000,000,  of  which  20 
per  cent  will  be  cash  and  the  remainder 
in  lien  bonds  on  the  property.  The 
valuation  set  upon  the  property  by  the 
city  service  director,  David  Goodwillie, 
and  his  assistants  was  $12,000,000  at 
present  invoices,  but  $7,110,000  as  a 
"fair"  price.  This  latter  valuation  was 
the  one  taken  by  the  cost-of-service 
commission   in   its   franchise   draft. 

Mr.  Doherty  has  said  he  will  give 
the  city  a  discount  for  the  entire  pur- 
chase if  made  in  cash. 
■  The  decision  of  the  Supreme  Court 
which  allows  to  the  city  the  right  to 
issue  general  credit  bonds  for  the  pur- 
chase of  a  transportation  system  has 
the  limitation  of  the  debt-contracting 
power  held  over  against  unlimited  bond- 
ing. 

.    County  Auditor  Gabe  Cooper,  who  is 
also  a  member  of  the  Municipal  Owner- 


ship Commission,  has  given  it  out  that 
the  city's  total  limit  of  indebtedness 
would  be  approximately  $20,000,000. 
The  present  indebtedness  is  $14,000,000 
gross,  but  the  net  is  about  $9,000,000. 
This  would  allow  the  city  to  bond  it- 
self for  approximately  $11,000,000  for 
the  purchase  of  the  lines.  The  differ- 
ence between  the  gross  and  net  debt  is 
accounted  for  by  the  self-sustaining 
waterworks  and  other  properties  and 
sinking  fund  accounts. 

The  general  impression  that  the  city 
could  not  raise  more  than  $8,000,000 
caused  this  inquiry  into  the  debt-con- 
tracting limitations  of  the  city. 

Mr.  Doherty  expressed  great  sur- 
prise when  he  was  told  that  the  city 
would  be  able  to  issue  bonds  for  the 
entire  price  which  he  had  set. 

The  Municipal  Ownership  Commis- 
sion conferred  with  Mayor  James  Cou- 
zens  at  Detroit  last  week  in  an  effort 
to  make  a  study  of  his  methods  of  deal- 
ing with  his  street  railway  problem. 

Chairman  Henry  W.  Ashley  of  the 
commission  will  be  sent  to  New  York 
City  to  study  transportation  problems 
there.  Mr.  Ashley  and  Commissioner 
John  B.  Merrell  are  working  with  the 
law  director  of  the  city  in  drafting  an 
ordinance  providing  for  public  owner- 
ship of  the  street  railway. 


Mr. 


Hanson   Has  Learned 
by  Experience 

Business  leaders  and  workingmen 
of  Toledo,  Ohio,  were  addressed  sev- 
eral times  during  the  week  ended 
March  13  by  former  Mayor  Ole  Hanson 
of  Seattle,  who  told  them  the  dangers 
that  he  had  encountered  in  a  munici- 
pally operated  railway  in  his  city.  It 
was  under  Mr.  Hanson  that  municipal 
ownership  was  brought  about. 

The  Toledo  men  were  advised  to  vote 
against  any  measure  which  would 
mortgage  the  property  owned  by  tax- 
payers in  order  to  buy  the  Toledo  rail- 
way system.     Mr.  Hanson  said: 

Don't  let  them  tell  you  that  everything 
is  bH(l  about  municipal  ownership  or  don't 
let  the  advocates  of  the  proposition  tell 
you  that  all  you  have  to  do  is  to  buy  the 
lines.  It's  a  different  story  and  a  large 
part   of   it  is   in   the  management. 

In  a  graphic  story  of  his  career  as 
Mayor  of  Seattle  he  pointed  out  these 
weaknesses  in  the  public  ovraership  and 
management  of  the  railway  system 
there : 


Seattle  Shake-Up  Started 

New  Seattle  Official  Begins  His  Career 

With  an  Attack  on  the  Municipal 

Railway 

Since  Mayor  Hugh  M.  Caldwell  of 
Seattle,  Wash.,  took  ofRce,  on  March  15, 
fourteen  positions  in  the  Municipal 
Street  Railway  Department  have  been 
abolished  and  three  heads  of  depart- 
ments have  resigned.  Mayor  Caldwell's 
initial  movement,  upon  assuming  his 
position  as  head  of  the  city  government, 
was  to  request  City  Comptroller  Harry 
W.  Carroll  to  furnish  him  with  a  state- 
ment showing  complete  financial  opera- 
tions of  the  railway  department  during 
1919. 

Three  Places  Aboushed 

The  three  resignations  and  the  aboli- 
tion of  fourteen  other  positions  means  a 
reduction,  it  is  claimed,  of  approxi- 
mately $2,885  a  month  or  $34,620  a 
year  in  salaries  in  the  department. 

The  three  resignations,  which  accord- 
ing to  reports  were  desired  by  the  Ad- 
ministration, were  from  Glenn  Hoover, 
supervisor  of  publicity;  H.  M.  Nuzum, 
service  and  equipment  inspector,  and 
George  Walsh,  real  estate  appraiser. 

The  positions  abolished  were  general 
electric  foreman,  held  by  Glen  Dunbar; 
assistant  superintendent  of  equipment, 
occupied  by  A.  B.  Flannagan;  junior  ac- 
countant, head  storekeeper,  two  in- 
structors in  power  saving,  one  transpor- 
tation inspector  and  six  clerks  and 
stenographers. 

Mayor  Caldwell  is  still  undecided  as 
to  the  appointment  of  a  permanent  head 
in  the  Public  Utilities  Department,  say- 
ing the  temporary  appointments  of 
E.  D.  O'Brien  as  acting  superintendent 
of  the  Utilities  Department  and  D.  W. 
Henderson  as  superintendent  of  the 
Municipal  Railway  will  continue  in 
effect  until  he  has  decided  definitely  on 
what  is  to  be  done  with  the  department. 
Meanwhile  Mayor  Caldwell  has  in- 
structed Corporation  Counsel  Walter  F. 
Meier  to  prepare  an  ordinance  creat- 
ing the  division  of  Municipal  Street 
Railways.  The  members  of  the  City 
Council  have  approved  such  an  ordi- 
nance and  it  will  be  introduced  at  a 
special  meeting  of  the  Council  to  be 
held  at  an  early  date. 

Mayor  Demands  the  Facts 

In  his  letter  to  Comptroller  Carroll 


1.  Ijow-priced  managers  put  the  business     „„,  .    „  ,„_  „  Cnort^inl   stjitpmpnt  Mavor 
to  millions  of  dollars  annually     asking  for  a  hnartcial  statement  mayor 


amounting    --    

into  the  hands  of  womout  old  employees  or 
young  apprentices  in  electric  railway 
operation. 

2.  Laboring  men  consider  the  treasury 
of  a  street  railway  system  a  perpetual 
"Christmas  tree." 

3  The  whole  matter  becomes  a  "political 
football"  which  is  kicked  about  at  every 
municipal  election  with  higher  wages  as 
the  goal. 

4.  Di.slovalty  Is  promoted  by  making 
workers,  dissatisfied  with  any  refusal  of 
demands,   enemies  of  the  government. 

B.  By  preventing  improvements  operation 
is  made  uneconomical.  City  Councils  can 
very  seldom  see  the  effect  of  cost-cutting 
measures. 

Mr.  Hanson  also  declared  that  few 
cities  realize  the  service  of  expert  engi- 
neers with  sufficient  salary  to  keep  a 
good  man  on  the  job  any  lengrth  of 
time. 


Caldwell  said  there  are  discrepancies  in 
reports  that  have  come  to  him  regard- 
ing the  finances  of  the  Municipal  Street 
Railway  and  he  asks  the  official  munici- 
pal bookkeeper  to  prepare  a  statement 
that  will  show  actual  conditions.  The 
Mayor's  communication  follows  in  part: 

Some  time  last  fall  I  read  in  the  papers 
that  the  Municipal  Street  Railway  had 
made  a  profit  of  more  than  $7,000,  and 
onlv  recently  I  read  also  In  the  daily  papers 
a  purported  statement  from  the  then  super- 
intendent of  public  utilities  to  the  effect 
that  the  lines  had  lost  about  $18,000  dur- 
ing the  same  period.  There  is  a  discrep- 
ancy  here   of   some   $25,000.  ,.    .      ^   . 

I "  should  like  to  have  a  detailed  state- 
ment so  that  I  may  know  whether  or  not 
the  Municipal  Railway  was  operated  at  a 
profit  or  loss  during  the  balance  of  1919. 
after  the  lines  were  taken  over  by  the  city. 
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Ten-Cent  Wage  Advance 

Denver  Tramway  Says  City  Must  Now  Provide  Some  Means  by 
Which  Company  Can  Meet  Arbitration  Finding 


The  arbitration  proceedings  in  the 
wage  controversy  between  the  Denver 
(Col.)  Tramway  and  Division  746  of 
the  Amalgamated  Association  were 
brought  to  a  close  on  March  18  with 
the  handing  down  of  an  award  by  a 
majority  of  the  board  of  arbitrators. 
One  arbitrator  filed  a  dissenting 
opinion. 

Company  Arbitrator  Dissents 

The  trainmen  were  granted  a  flat 
increase  of  10  cents  an  hour  over  the 
National  War  Labor  Board  scale  pre- 
viously effective.  This  makes  the  new 
wage  schedule  63  cents  for  the  first 
three  months,  56  cents  for  the  next 
nine  months  and  58  cents  thereafter 
with  time  and  one-half  for  overtime. 
The  guarantee  for  extra  trainmen  was 
increased  from  |85  to  $100  a  month. 
Demands  for  an  eight-hour  day  were 
denied. 

The  wages  of  male  employees  in  the 
mechanical,  track  and  bridge  and 
building  departments  were  increased 
by  the  same  percentage  that  the  maxi- 
mum of  the  wage  scale  paid  trainmen 
waa  increased.  Employees  in  the  car- 
houses  were  grranted  a  wage  scale  of 
52i  cents  an  hour  for  the  first  three 
months,  55i  cents  for  the  next  nine 
months,  with  57i  cents  an  hour  there- 
after. A  minimum  wage  of  52}  cents 
an  hour  was  established  for  adult  male 
employees. 

The  arbitrator  for  the  company  in 
the  dissenting  opinion  which  he  filed 
stated  that  he  did  not  concur  in  the 
award  as  it  fixed  a  rate  of  pay  higher 
than  is  required  to  provide  a  reason- 
able living  wage  and  imposed  such  an 
excessive  additional  operating  expense 
upon  the  railway  that  the  company  will 
be  unable  from  its  present  revenues  to 
render  adequate  public  service,  main- 
tain its  property  and  meet  its  obliga- 
tions to  investors.  The  dissenting  opin- 
ion goes  on  to  state  that  the  maximum 
rate  of  pay  for  trainmen  as  fixed  by 
the  award  is  an  increase  of  more  than 
20  per  cent  in  the  maximum  award 
made  by  the  National  War  Labor  Board 
and  an  increase  of  more  than  93  per 
cent  in  the  maximum  wage  in  effect 
when  the  world  war  began,  and  further 
that  it  is  much  higher  than  the  aver- 
age minimum  wage  paid  trainmen  in 
the  employ  of  railways  in  cities  having 
from  100,000  to  300,000  inhabiunts. 

CoNTionwnr  Many  Months  Old 

Attention  ia  also  drawn  to  the  fact 
that  in  compliance  with  the  provisions 
of  the  agreement  under  which  the  ar- 
bitration proceeded  it  was  Incumbent 
upon  the  Board  of  Arbitrators  to  girt 
consideration  not  only  to  the  question 
of  reasonable  componnation  for  the  cm- 
plojrcea  but  to  the  maintenance  of  the 
public  service  and  to  the  fair  return 
which  the  owners  of  the  property  are 
entitled   to  upon  the   actual   value  of 


their   property   devoted    to    the    public 
service. 

The  beginning  of  this  controversy 
dates  back  to  July  of  last  year  when 
the  employees'  union  presented  demands 
for  an  increase  in  the  wage  scale  for 
trainmen  to  60  cents  the  first  three 
months,  65  cents  the  next  nine  months, 
with  70  cents  thereafter;  also  for  over- 
time pay  and  changes  in  working  con- 
ditions. These  demands  were  made  fol- 
lowing the  action  of  the  municipal  au- 
thorities in  reducing  the  rate  of  fare 
from  6  cents  to  5  cents  and  the  deci- 
sion of  the  Colorado  Supreme  Court 
vesting  in  the  municipal  authorities 
jurisdiction  over  the  rates  of  utilities 
operating  in  Denver  and  other  home 
rule  cities  in  Colorado.  The  reduction 
in  the  rate  of  fare  necessitated  a  re- 
duction in  the  wage  scales  which  pre- 
cipitated a  four  days'  strike  and 
brought  about  the  higher  wage  de- 
mands. The  strike  was  ended  by  the 
municipal  authorities  agreeing  to  re- 
store the  6-cent  fare  and  the  employees 
agreeing  to  return  to  work  on  the  Na- 
tional War  Labor  Board  scale  of  wages 
with  the  understanding  that  their  de- 
mands would  be  taken  up  and  disposed 
of  within  a  period  of  six  months. 

Arbitration  Started  Last  November 

Under  the  agreement  of  Sept.  4,  1919, 
between  the  company  and  the  union  the 
questions  at  issue  were  submitted  on 
Nov.  19,  1919,  to  a  board  of  arbitra- 
tion consisting  of  William  G.  Evans, 
former  president  of  the  Denver  Tram- 
way, appointed  by  the  company,  and 
William  C.  Thornton,  an  insurance 
agent  and  a  member  of  the  Bookbind- 
ers' Union,  appointed  by  the  employees. 
Hamilton  Armstrong,  chief  of  police  of 
Denver,  was  selected  as  the  third  arbi- 
trator on  Jan.   13,   1920. 

The  data  filed  by  the  company  with 
the  board  of  arbitrators  brought  out 
that  on  the  basis  of  the  October,  1919, 
earnings  on  the  National  War  Labor 
Board  scale  the  average  annual  com- 
pensation of  its  trainmen  employees 
would  be  $1,678  for  that  year  with  an 
average  of  $1,836  for  the  10  per  cent 
of  the  men  who  earned  the  highest 
wages  and  $1,247  for  the  10  per  cent  of 
the  men  who  earned  the  lowest  wages. 
Average  annual  earnings  for  shopmen 
were  shown  at  $1,622  with  a  maximum 
of  $1,992  and  a  minimum  of  $1,143, 
while  the  trackmen  would  average 
$1,326  with  a  maximum  of  $1,694  and 
a  minimum  of  $1,134. 

Comparisons  made  with  other  occu- 
pations in  Denver  showed  that  the  an- 
nual average  compensation  of  truck 
drivers  is  $1,125;  reUil  grocenr  clerks, 
$1,026:  express  company  employees. 
$1,170:  mail  carriers  and  clerks,  $1,260; 
skilled  mechanics,  $1,600:  carpenters, 
$1,100:  bricklayers,  $1,028.  Sworn 
statements  made  by  representatives  of 
various  labor  unions  before  the  Colo- 


rado Industrial  Commission  were  sub- 
mitted by  the  company  in  substantia- 
tion of  its  data. 

Despite  the  authoritative  and  undis- 
puted data  filed  by  the  company,  one 
of  the  most  important  factors  which 
influenced  the  decision  of  the  two  arbi- 
trators who  signed  the  award  was  un- 
doubtedly the  wage  scales  of  60  cents 
an  hour  and  in  excess  thereof  which 
had  been  agreed  to  in  other  cities. 

The  company  has  placed  upon  the 
municipal  authorities  the  entire  respon- 
sibility for  solving  the  problem.  In 
short,  the  company  said : 

Thus  the  solution  of  the  problem  reatA 
entirely  with  the  city ;  either  the  7-cent 
fare  with  the  58-oent  scale  of  wa^es  now 
made  effective,  or  the  6-cent  fare  with  the 
National  War  Labor  Board  scale  of  waces. 

The  tramway  la  deflnltely  out  of  politics 
and  will  make  no  campalKri  for  or  against 
either  policy,  but  pledges  Its  utmost  efforU 
to  give  the  best  possible  service  permitted 
by  the  revenues,  whatever  may  be  the 
decision  of  the  city.  The  problem  presented 
Is  purely  a  question  of  business  and  sound 
economics.  It  is  not  a  political  question  and 
should  not  be  made  a  political   Issue. 


Rochester  Men  Demand  100  Per 
Cent  More 

Wage  increases  of  nearly  100  per 
cent,  an  eight-hour  day  and  a  six-day 
week  are  asked  by  the  motormen,  con- 
ductors and  other  employees  of  the  New 
York  State  Railways.  The  demands, 
if  accepted,  will  go  into  effect  on 
May  1,  when  the  present  agreement 
with  the  union  will  expire.  This  scale 
also  has  been  agreed  upon  by  the  union 
divisions  in  Syracuse  and  Utica. 

In  detail  the  compensation  asked  is 
81,  83  and  86  cents  an  hour  for  motor- 
men  and  conductors  on  city  cars  and 
90  cents  an  hour  for  those  on  inter- 
urban  lines.  The  scale  now  in  effect 
fixes  the  men's  compensation  at  41,  43 
and  45  cents  an  hour  for  city  work  and 
47  cents  an  hour  for  interurban  runs. 
The  agreement  which  the  Amalgamated 
has  with  the  company  virtually  assures 
the  settlement  of  differences  between 
the  company  and  the  union  by  arbitra- 
tion. 

If  the  company  were  to  meet  the 
maximum  demands  of  its  employees 
on  the  Rochester  lines  it  would  mean 
an  increase  in  the  annual  payroll  of  the 
New  York  StaU'  Railways  of  $2,120,- 
000,  according  to  James  F.  Hamilton, 
president  of  the  company.  Testimony 
which  was  presented  at  the  recent  hear- 
ings of  the  Public  Service  Commission 
indicated  that  the  railway  would  need  a 
7-cpnt  fare  to  operate  its  lines  properly. 
If  that  is  true,  granting  the  maximum 
demands  of  the  men  would  probably 
make  a  fare  of  9  or  10  cents  neces- 
sary. Each  cent  an  hour  the  wages 
of  the  men  are  advanced  will  add 
$63,000  to  the  cost  of  operation  of  the 
Rochester  lines,  according  to  Mr. 
Hamilton.     Mr.  Hamilton  said: 

If  will  be  Impoulblo  for  the  company  to 
m«>t  the  demands  of  Its  cmplorMS.  A 
conference  Is  to  be  called  with  tha  em- 
ployees of  the  company  wllhin  the  next 
few  weeks  nnrl  I  fool  quite  certain  that 
when  we  alt  around  the  table  a  fair  and 
amicable  adjustment  will  be  made.  I  do 
not  expect  any  trouble,  for  I  am  confldent 
that  the  men  will  be  fair  and  lust  and 
that  the  public  of  Rochester  will  not  b« 
Inconvenienced. 
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M.  0.  Vote  on  April  6 

Madison,  Wis.,  Will  Decide  on  That  Day 

Whether  It  Will  Take  Over 

Local  Railway 

The  electors  of  Madison,  Wis.,  will 
vote  on'April  6  on  the  question  of  mu- 
nicipal ownership  of  the  railway  system. 
After  a  five-hour  debate,  the  Common 
Council  by  a  vote  of  ten  to  seven  de- 
cided to  submit  to  a  referendum  at  the 
municipal  election  the  question: 

Shall  the  city  ot  Madison  acquire  prop- 
erty actually  used  and  useful  tor  the  con- 
venience of  the  public  of  the  Madison 
Railway   Company? 

This  settled  nearly  a  year  of  debate^ 
over  municipal  ownership  in  the  Coun- 
cil and  was  the  result  of  a  majority 
and  minority  report  of  a  special  com- 
mittee of  the  Common  Council  and 
citizens  appointed  to  study  the  local 
situation.  The  railway  contended  it 
could  not  improve  the  service  with  its 
present  6-cent  fare. 

The  majority  report  of  the  special 
committee  recommended  that  the  com- 
pany be  permitted  to  pay  its  indebted- 
ness to  the  city  of  more  than  $36,000 
for  paving  between  its  tracks  in  ten 
annual  instalments;  that  the  city  as- 
sume the  cost  of  such  pavement  in  the 
future;  that  the  use  of  one-man  cars 
now  permitted  on  one  line  be  extended 
to  other  lines. 

The  minority  report  opposed  all  rec- 
ommendations of  the  majority. 

The  fight  for  municipal  ownership 
has  been  led  by  City  Attorney  Will- 
iam Ryan,  who  drafted  the  bill 
passed  by  the  Legislature  at  the 
last  session  permitting  the  municipal 
ownership  of  railways  upon  referendum 
vote  of  the  electors.  The  recent  pri- 
mary campaign  for  Mayor  of  Madison 
was  waged  on  the  referendum  question. 
Blied  and  Kittleson,  who  favored  the 
immediate  referendum,  defeated  Mayor 
Sayles,  who  opposed  the  vote  until  the 
public   had   secured   more   information. 


which  the  company  holds  has  a  provi- 
sion which  protects  it  in  case  the  cars 
are  not  operated  because  of  a  strike. 
The  company  officials  have  asked  the 
union  for  suggestions  as  to  what  it 
thinks  should  be  done.  Meantime  the 
company's  attitude  is  that  it  is  losing 
less  money  by  permitting  the  cars  to 
stand  in  the  carhouse  than  by  operating 
them  at'the  increased  wage. 


Not  a  Wheel  Has  Turned  in 
Thirty  Days  at  Dubuque 

The  trainmen  of  the  Dubuque  (Iowa) 
Electric  Company  went  on  strike  on 
March  1  for  a  wage  increase  from  42 
cents  to  60  cents  an  hour.  The  com- 
pany has  not  operated  a  car  since  that 
time.  It  offered  the  men  a  compromise 
wage  of  50  cents  an  hour,  with  5  cents 
extra  for  operating  safety  cars  if  these 
are  later  installed.  The  men  rejected 
this. 

There  is  no  particular  quarrel  be- 
tween the  company  and  the  men.  The 
company  continues  to  deal  with  the 
union  and  has  told  both  the  city  au- 
thorities and  the  employees  that  it  is 
willing  to  pay  the  men  the  wages  they 
ask  if  any  one  can  show  them  where 
the  money  is  to  come  from.  The  net 
earnings  for  last  year  would  be  more 
than  exceeded  by  the  increase  asked 
by  the  men. 

The  City  Council  passed  an  ordinance 
recently  directing  the  company  to 
begin  operation  of  its  cars  within 
twenty-four   hours,   but   the   franchise 


Railways  Escaped  Serious 
Damage 

Apparently  the  electric  railways 
escaped  the  worst  of  the  storm  in  the 
Central  West.  At  least  this  was  the 
trend  of  the  information  which  the 
Chicago  office  of  the  Electric  Railway 
Journal  had  been  able  to  obtain  up  to 
March  31. 

The  Chicago  Surface  Lines  lost  forty 
poles  on  the  Milwaukee  Avenue  line 
extension,  so  that  about  4,000  ft.  of 
trolley  wire  and  feeder  were  dropped 
to  the  ground.  The  trolley  wire  and 
feeder  were  undamaged,  however,  and 
were  put  back  in  place  on  new  poles. 
The  cross-arms  were  destroyed  for  the 
most  part. 

The  Aurora,  Elgin  &  Chicago  Rail- 
road had  some  trouble  in  Elgin,  where 
a  few  poles  and  some  trolley  lines  were 
blown  down.  The  building  next  door 
to  the  terminal  station  in  Elgin  was 
almost  completely  demolished  and  the 
debris  blocked  the  entrance  to  the  in- 
terurban  station,  but  the  station  itself 
was  not  badly  damaged. 

The  Chicago,  North  Shore  &  Milwau- 
kee Railroad  was  tied  up  for  about  two 
and  one-half  hours  through  the  blow- 
ing down  of  some  trolley  wire  and  some 
high  tension  line  and  poles.  The  center 
of  this  trouble  was  in  Wilmette.  The 
crossing  gateman  at  Wilmette  Avenue 
suffered  a  broken  arm  and  other  in- 
juries when  he  was  picked  up  with  his 
shanty  and  stove  and  carried  across 
the  street. 

The  Chicago  &  West  Towns  Railway, 
Oak  Park,  had  about  400  ft.  of  trolley 
wire  blown  down. 

The  tornado  approached  Toledo  from 
the  west,  divided  in  the  Maumee  Valley 
and  swept  toward  Lake  Erie  parallel 
to  the  river,  avoiding  Toledo  by  15 
miles  on  either  side. 

At  Genoa  part  of  the  city  was  swept 
away  and  the  Northwestern  Ohio  and 
the  Lake  Shore  Electric  suffered  dam- 
age in  poles  blown  over  and  service  was 
interrupted  for  a  period  of  nearly 
twelve  hours. 

On  the,  west  the  Toledo  &  Western 
service  was  interrupted  for  three  days 
when  whole  miles  of  trolley  poles  and 
high  tension  were  swept  away.  The 
Toledo  &  Indiana  suffered  a  similar 
loss  and  the  town  of  Swanton,  on  its 
lines,  was  almoet  completely  devas- 
tated. The  Toledo,  Bowling  Green  & 
Southern,  the  Toledo,  Fostoria  &  Find- 
lay  and  the  Ohio  Electric  Railway  were 
held  up  for  several  hours  on  Monday 
as  a  result  of  damage  to  lines. 

In  the  city  of  Toledo  telephone  poles 
and  electric  lines  were  torn  dovim  along: 
Summit  Street. 


Property  Damage  Recovered  in  Strike 

Suit. — The  International  Railway,  Buf- 
falo, N.  Y.,  will  receive  $3,317  from  the 
county  of  Erie  to  cancel  the  judgment 
obtained  as  the  result  of  the  suit  for 
damages  resulting  from  the  railway 
strike  in  1913.  The  company  has 
agreed  to  stop  further  litigation.  The 
company  sued  for  loss  of  revenue 
through  alleged  inadequate  police  pro- 
tection. The  verdict  is  only  for  actual 
property  damage. 

Toronto  Will  Extend  Civic  Line.— By 
a  vote  of  fourteen  to  ten  the  City 
Council  of  Toronto,  Ont.,  in  committee, 
has  decided  in  favor  of  the  construc- 
tion and  equipment  of  the  Mount  Pleas- 
ant road  civic  car-line,  at  an  estimated 
cost  of  $1,060,000,  by  using  $117,060 
remaining  to  the  credit  of  By-law  No. 
7,629  and  applying  for  a  private  bill 
to  raise  the  balance  of  $943,000  by  is- 
suing debentures  without  the  consent 
of  the  ratepayers. 

Wheeling  Men  Prepare  Wage  De- 
mands.— At  a  meeting  of  the  execu- 
tive board  of  the  union  of  the  electric 
railway  workers  of  the  Wheeling  and 
Eastern  Ohio  districts,  held  during  the 
week  ended  March  27,  plans  were  com- 
pleted to  present  the  new  wage  scale 
t )  the  railway  officials  of  the  Wheel- 
ing district.  The  old  scale  expires  on 
April  30.  A  communication  was  read 
by  Clyde  E.  Bartlebaugh,  president  of 
the  union,  stating  that  all  the  men  of 
the  Pittsburgh  district  had  been 
granted  a  10  per  cent  increase. 

Buffalo  Men  Ask  Increase. — Platform 
men  and  shopmen  employed  on  the  Buf- 
falo, Niagara  Falls  and  Lockport  lines 
of  the  International  Railway,  Buffalo, 
N.  Y.,  who  are  affiliated  with  the  Buf- 
falo local  of  the  Amalgamated  Associa- 
tion, have  presented  demands  for  a 
wage  increase  of  approximately  60  per 
cent.  The  present  agreement  expires 
on  May  1.  The  new  scale  of  pay  will 
be  close  to  90  cents  an  hour.  An  eight- 
hour  day  and  a  six-day  week  are  also 
demanded  by  the  men.  The  men  are 
now  receiving  from  41  to  48  cents  an 
hour. 

Mr.  Dempsey  Being  Tried  Again. — 
The  second  trial  of  John  J.  Dempsey, 
former  vice-president  of  the  New  York 
Consolidate  Railroad  (Brooklyn  Rapid 
Transit  System),  charged  with  culpable 
negligence  amounting  to  manslaughter 
in  the  second  degree,  began  with  the 
work  of  selecting  a  jury  in  the  Supreme 
Court  at  Mineola  on  March  29.  The 
charge  grows  out  of  the  Malbone  Street 
tunnel  disaster  in  Brooklyn,  which  oc- 
curred in  November,  1918,  and  in  which 
ninety-two  persons  lost  their  lives  and 
scores  were  injured.  Mr.  Dempsey  was 
tried  on  similar  charges  last  December, 
but  the  jury  disagreed. 
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Revenues  Outstrip  Expenses 

Statistics  for  December  Show  Greater  Comparative  Increase  in 
Revenues  Than  Operating  Costs 


A  very  favorable  showing  for  De- 
cember, 1919,  is  made  by  the  electric 
railways  reporting  their  monthly  oper- 
ating statistics  to  the  information 
bureaa  of  the  American  Electric  Rail- 
way Association.  In  the  first  four  of 
the  eight  accompanying  tables  a  com- 
parison of  these  returns  is  made 
with  those  of  December,  1918,  and 
the  improvement  made  is  brought  out 
strikingly. 

A  Pbomising  Showing  Made 

The  feature  of  the  tables  is  probably 
the  relative  increase  per  car-mile  in 
the  operating  revenues  and  operating 
expenses.  In  all  sections  of  the 
country  the  revenues  are  apparently 
increasing  more  rapidly  than  the  ex- 
penses, a  condition  which  has  not 
existed  since  before  the  war,  and 
which,  if  it  really  indicates  the  trend 
of  permanent  operating  conditions, 
promises  better  times  for  the  traction 
industry.  However,  too  much  im- 
portance should  not  be  attached  to 
the  showing  for  one  month;  it  is 
promising,  but  until  the  same  trend 
can  be  established  over  a  period  of 
several  months  at  least  it  is  a  promise 
which  should  be  scrutinized  warily. 
Meanwhile  the  details  of  the  situation 
may  be  examined  and  studied. 

Taking  the  country  as  a  whole,  the 
total  railway  operating  revenues  of 
the  companies  reporting  increased  from 
40.14  cents  to  47.00  cents  per  car-mile, 
or  17.09  per  cent.  The  operating  ex- 
pense* increased  from  34.61  cents  to 
36.60  cents  per  car-mile,  an  increase 
of  only  3.16  per  cent.  This  produced 
•n  increase  in  the  net  operating  reve- 
nue of  102.48  per  cent.,  the  amount 
rising  from  6.63  cents  per  car-mile  in 
1918  to  11.40  cents  in  1919. 

Large  Incrbasb  in  Net  in  West 

Much  of  this  large  increaae  is  due 
to  conditions  in  the  West,  where  the 
net  operating  revenue  increased  848.49 
per  cent.  In  the  East,  where  the  bulk 
of  tba  companies  reporting  operate, 
rwemws  increased  17.76  per  cent  while 
expenses  were  increasing  11.07  per  cent 
per  car-mile,  producing  an  increase  in 
the  net  operating  revenue  of  63.07  per 
cent  per  car-mile.  In  the  South  reve- 
nues increased  14.77  per  cent  per  car- 
mile,  expenses  increased  6.38  per  cent 
and  net  operating  revenus  84.68  per 
cent. 

The  principal  cause  of  this  favorable 
showing  is  probably  the  large  number 
of  fare  increases  which  has  been  in 
effect  for  a  long  time.  These  increases 
have  now  come  to  be  accepted  by  the 


public  as  a  matter  of  course.  What- 
ever loss  of  riding  occurred  when  the 
early  increases  went  into  effect  has 
long  since  been  made  up  and  the  nor- 
mal increase  in  the  number  of  pas- 
sengers carried  takes  place  from  year 
to  year  under  the  new  fares  as  it 
did  under  the  old.  Furthermore,  the 
increases  which  have  already  been 
obtained  have  paved  the  way  for  addi- 
tional increases,  and  now,  when  com- 
panies which  have  managed  to  struggle 
along  on  their  original  fares  decide  at 
last  that  they  must  go  to  a  higher 
rate,  the  resentment  against  the  ad- 
vance is  not  as  marked  as  that  mani- 
fested toward  the  pioneer  increases. 
In  consequence  there  is  not  so  great 
a  falling  off  in  the  riding  habit.  In 
short,  the  fetich  of  the  6-cent  fare  is 
losing  its  potency. 

Explanations  Offered 

The  showing  in  the  West  is,  of 
course,  abnormal.  It  is  probably  due 
in  part,  at  least,  to  the  lingering  effects 
of  the  influenza  epidemic  in  1918.  It 
will  be  remembered  that  the  epidemic 
occurred  later  in  the  West  than  in  the 
other  sections  of  the  country  and  lin- 
gered there  long  after  it  had  disap- 
peared elsewhere. 

Another  cause  of  this  showing  in  the 
West  is  that  a  number  of  the  companies 
conducted  extensive  repairs  and  im- 
provements in  their  roadbed  and  tracks 
in  December,  1918,  and  as  a  conse- 
quence their  expenses  for  way  and 
structures  were  abnormally  heavy  and 
several  times  as  great  as  in  December, 
1919,  thus  producing  an  effect  of  fall- 
ing off  in  expenses  for  the  latter  month. 

As  in  the  past,  the  returns  from  both 
city  and  interurban  companies  have 
been  classified  according  to  the  follow- 
ing geographic  grouping:  Eastern 
District — east  of  the  Mississippi  River 
and  north  of  the  Ohio  River;  Southern 
District — south  of  the  Ohio  River  and 
east  of  the  Mississippi  River;  Western 
District — west  of  the  Mississippi  River. 


motor  passenger  business  had  cut  into 
the  revenue  of  the  line  enormously  at 
H  time  when  costs  were  advancing  and 
fares  remaining  low. 

Cars  have  been  removed  to  cut  down 
the  cost  of  operation,  but  the  road  still 
shows  a  deficit.  The  roadbed  and  the 
equipment  are  in  need  of  repair,  but 
Mr.  Coates  said  there  was  no  money 
available  to  do  the  work. 

Morenci  would  lose  its  largest  indus- 
try and  Pioneer  would  be  without  rail 
communication  if  the  line  is  abandoned. 
The  road  is  a  Doherty  property. 


Ohio  Road  May  Be  Abandoned 

That  the  Toledo  A  Western  Railroad, 
which  operates  between  Tbiedo  and 
Pioneer,  Ohio,  with  a  branch  to  Adrian, 
Mich.,  may  be  abandoned  because  it  doM 
not  pay  was  the  information  given  to 
R.embera  of  the  Morenci,  Mich.,  Cham- 
ber of  Commerce  recently  by  business 
men  and  railroad  officials. 

Frank  Coates,  president,  and  party 
had  inspected  the  lines  and  were  being 
entertained  by  Morenci  business  men. 
He  told  them  that  the  motor  truck  and 


Puget  Sound  Company  Changes 
Its  Name 

At  a  special  meeting  of  the  stock- 
holders of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle, 
Wash.,  on  March  23  the  stockholders 
voted  to  authorize  the  issue  of  $10,000,- 
000  of  7  per  cent  cumulative  prior  pre- 
ferred stock  and  to  change  the  name  of 
the  company  to  Puget  Sound  Power  & 
Light  Company.  The  authorization  of 
this  issue  of  stock  puts  the  company 
in  a  better  position  to  finance  its  re- 
quirements, both  as  to  the  liquidation 
of  its  floating  debt  and  as  to  financing 
expenditures  required  to  take  care  of 
new  business.  The  position  of  the  pres-. 
ent  outstanding  6  per  cent  preferred 
stock  is  materially  strengthened  by  this 
method  of  financing,  which  should  ad- 
vance the  prospects  of  the  resumption 
of  the  full  dividend  rate  of  6  per  cent. 

A  circular  about  the  change  issued  in 
anticipation  of  the  meeting  explained 
matters  as  follows: 

Since  the  refunding  of  the  short-temi 
notes  in  June.  1918.  It  hu  been  neceuary 
to  spend  very  considerable  sums  for  con- 
struction purposes  to  keep  pace  with  gen- 
eral deveiopmi>nt  stimulated  by  the  war 
and  to  bring  into  full  use  those  portions 
of  Its  plant,  mainly  water  powers,  which 
were  not  then  fully  loaded,  not  only  to 
cover  war  necessities  but  also  to  Improve 
the   net  eamlngs. 

The  outlay  has  b«cn  amply  Justtfled  by 
the  Improving  net  carninKs,  but  It  has 
made  necessary  borrowing  from  banks,  the 
floating  debt  now  amounting  to  tl.SSS.OOO. 
Additional  funds  will  be  nc<sled  from  time 
to  time  to  flnancf  for  like  expenditures. 
Kxistlng  conditions  require  that  bank  bor- 
rowingR  should  be  kept  at  a  minimum  and 
alHo  i>r*'clu(i«'  till'  sal,'  of  moru  of  the  pres- 
ent  fi   jwr  c'fil   jircfrrred   or  common   stock. 

Your  directors  believe  that  It  would  be 
hlitlily  uoili'Klriihlo  If  not  lm|x>sslhlp  to 
tlniino'  nil  of  the  requirements  by  further 
increases  in  the  funded  debt,  and  they 
thiToforo  recommend  the  Issue  of  110,- 
noO.OOO    of    7    per    cent    cumulative    "prior 

f reference  stock,"   which    it    is   their   Inten- 
Ion    to    (llcpono    of    from    time    to   time    as 
msrki  I  "       lis  permit  and  requirements 

make  The  sale  of  stock  not  only 

will   II  fuilble  to   mnlntnln    a    more 

conserv.'iiivr  n.iiance  betwc'  ■     ''       '  M  and 
capital   stock,  but  alao  wir  i    rma- 

nent  borrowing  on  a  more  ■  \  basis 

If   It  appears  wise   to  resort    tu   i>ti<  h    bor- 
rowing. 

The  company  has  sold  to  the  dty  of 
Seattle  Its  street  railway  system  In  that 
city  for  $15,000,000  of  utility  bonds  which 
nrc-  held  under  the  mortgages  In  substi- 
tution for  the  property  sold.  Our  capital 
exiwndltures.  therefore,  will  bo  largi<ly  de- 
vot'Hl  to  the  development  of  the  electric 
light  and  power  buslnew,  making  advisable 
a  change  of  nam*  to  Puget  Sound  Power 
A  Ught  Company. 

Much  I^inancing  Being  Done 

Corporate  financing  in  March  was  on 
a  large  scale,  the  total  issue  of  railroad, 
industrial  and  public  utility  bonds 
amounting  to  $251,336,000.  Public  util- 
ity financing  accounted  for  $38,689,000. 
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T.\BLE  I— INCOME  ST.\ 

TEMENT  OF  THIRTY  ELECTR 

^ I'nited  f 

1919 
13.841.224 

IC  RAILW. 

states . 

1918 

$3,247,654 

2,792.050 

455.604 

180.896 

218.002 

418.498 

54.696 

473.194 

623,255 

160.061 

85  97 

8,091.106 

*.YS  FOR  DECEMBER,  1 9 

19.  COMPARED  WITH  DECEMBER,  19 

. South — West 

1919                  1918                  1919 

$147,673          $136,546       $1,188,964       i 

96,252              95.982            825,523 

51,423              40,564            363,441 

22,941               43.147               11,474 

12,350               12,550              83,116 

62,014              71,161             291,797 

469                8.167                5.612 

62.483              79.328            297.409 

38.401              43.381            195.380 

24.082              35.947             102.029 

65   18              70  29              69  43 

421.338            447.113         2.425.074 

18 

1919                  1918 

$2,504,587       $2,102,128 

1,987,168          1,767,600 

517,419            334.528 

167,571             137.749 

150,334             143,425 

534,656            328,852 

47,198                39,663 

581,854            368,515 

415,175            375.524 

166.679                7.009 

79   24               84  08 

5.325.627         5.263.027 

1918 
(1,008,980 

Railway  operating  expenses 

2,908,943 

932,281 

928,468 
80,512 

Net  revenue:   -Auxiliary  operationfi. 

201,986 

245,800 

■  62,027 

( 

..:...             888.467 

18.485 

-  -      .; 

ti^....              53.279 
'.  ..                941.746 

6.866 

25.351 

Deduetions  from  gross  income 

648.956 
292. Z90 

204.350 
178.999 

75   73 

92  02 

Car-miles  operated 

8,172.039 

2.380.966 

TABLE  II— INCOME  .STATEMENT  IN  CENTS  PER  C 

DECEMBER 

AR-MIl 
,   1919. 

1919 

47  03 

37   31 

9  72 

3    15 

2  82 
10  05 

0  89 
10  94 
7   80 

3  14 
79  24 

i25,627 

LE  OF  THIRTY  ELECTRIC  RAILWAYS  IN 
WITH  DECEMBER,   1918 

-   East '- South 

Per  Cent                                          Per  C 
1918      Increase          1919              1918      Incr< 
39  94       17.75           35  05           30  54        14 
33  59       11   07           22  84           21    47         6 

6  35       53  07            12   21              9  07       34 
2  62       20  22              5  44             9  65       iS . 
2  72         3   67             2  93             2  81          4 
6.25       60  80            14   72            15.91          7 
0  75        18  66             0   11              1    83       .9,! 

7  00       56  28           14  83            17   74       16 
7    13         9  40             9.11              9  70         6 
Oli       5  72              8  04       eS. 

84  08                            65    18           70  29            . 
5.263,027          1    19        421,338        447.113         S 

TABLE  I, 

COMPARING 

Railway  operating  revenue 

Railway  operating  expenses 

Net  operating  revenue 

Net  revenue:  Auxiliary  operations 

Per  Cent 
1919          «  1918      Increase 
47.00           40   14        17  09 
35.60           34  51          3    16 
11    40             5  63      102  48 
2.47             2  24       10  26 
3  01              2  69        11    80 

10  86             5    18     109  65 
0.65            0  68         I  U 

11  51              5  86       96  41 
7  94             7  70         3   12 
3   57             1  Si       

75  73          85  97       

8.172.039     8.091,106         6.13     5,3 

:"ent 

-ase          1919              1918 
77           49.03           42  38 
38           34  04           39.00 
62            14  99             3.38 

6S              0  47      

27              3  43             2  61 
i8           12  03            0.77 
.99             0  23             0  29 
40            12  26              I    06 
09             8  06             8  58 
«6             4  20             7  52 
69  43           92   02 

.76     2.425.074     2,380,966 

Per  Cent. 

Increase 

15  69 

is.7e 

343  49 
■      3i!42 

Operating  income 

1,462  33 

SO.  69 

1,056  60 

Deductions  from  gross  income .... 

Net  income 

Operating  ratio  (per  cent) 

Car-miles  operated 

6  06 
■    ■  1 . 85 

TABLE  III— OPERATING  EXPENSES  OF  *FORTY-rWO  ELECTRIC  RAILWAYS  FOR  DECEMBER,  1919,  COMPARED  WITH  DECEMBER,  1918 

United  States ~     . Fast . South . West ~ 

1919                  1918                  1919                  1918                  1919                  1918                  1919  1918 

Operating  expenses 1$3.399.I66     '-'$3,311,691     8$2.405.I76     <$2. 253.773        4$331.772          $275,966          $662,218  $781,952 

Wav  and  structures 412,300            552,448            322,393            321,436              26,119              25,490              63,788  205,522 

Equipment 409.199            382.489            263,791             278,906              44,579              31,771             100,829  71,812 

Power.      .                 594.599            597.289            499.092            462.759               16.713               16.328              78.794  118.202 

Conducting  transportation 1.469.387         1.276.160            959.733            832.556            192.512             155.760            317.142  287.844 

Traffic 18,630              24,700               13,972               17,667                 1.076                 1.303                3.582  5.730 

General  and  miscellaneouR 468,752            454.706            319.896            316.550              50.773              45.314              98.083  92.842 

ar-miles  operated 10.859,756       10.619.575         6,677.745         6,561.715         1.459.358         1,367,617         2,722,653  2,690,243 

*  .VOTE — This  table  includes  the  expenses  of  the  thirty  companies  .'»hown  in  Tables  I  and  II.  and  in  addition  twelve  other  companies,  which  are  not  included   in 
1  ables  I  and  11,  because  of  the  fact  that  they  do  a  power  and  light  business  and  do  not  separate  their  railway  taxes  and  fixed  charges  of  their  other  business. 
1  [ncluies  $2,5,299  express  charg?).      Stni-ludej  $23,899  cxprc.«  charges.      SIneludes  $26,299  express  charges,      llneludes  $23,899  express  charges. 


TABI.K    IV-OI'ERATlNCi 


EXPICNSES   OF   FORTY-TWO  COMPANIES  APPEARING  IN  TABLE  III.  SHOWING  THE  AMOl'NTS  IN  CENTS  PER 
CAR-MILE  FOR  DECEMBER,  1919,  COMPARED  WITH  DECEMBER,  1918 


<  ►peratii'g  cxpciises 

Way  a  ad  f^tructtim 

Equipment N  .  . 

Power 

Conducting  transportation  . 

Traf^c 

General  aiil  miscellaneous  

Car-milrs  o»>erate<i 

Uncludes  0.24  eeits  per  car-mile. 


. 1 

nited  States  - 

Per  Cent 

fast   

Per  Cent 

South  — 

Per  Cent 

west  

Per  Cent 

1919 

1918 

I nerease 

1919 

1918 

Increase        1919 

1918 

I nerease 

1919 

1918 

Increase 

131    31 

231    17 

0  45 

336  01 

434  34 

4   86         22  73 

20  17 

12   69 

24  32 

29  07 

16. Si 

3  8 

5  20 

ee  9-1 

4  83 

4  90 

I   <.J           1    79 

1.86 

3.76 

2   34 

7.64 

69   37 

3   77 

3.60 

4.72 

3  95 

4  25 

7  06           3  05 

2  33 

30  90 

3.71 

2  67 

38.90 

5  48 

5  62 

«.49 

7  47 

7  05 

5  96            1    15 

1.19 

3.37 

2.89 

4  39 

Si  17 

13   53 

12  02 

12  56 

14  37 

12  69 

13.23          13   19 

11   39 

15  80 

11   65 

10  70 

8  87 

0   17 

0  23 

ee  09 

0  21 

0  27 

«e,M           0  07 

0  09 

s«.s.? 

0.13 

0.22 

iO  91 

4  32 

4  28 

0  93 

4  79 

4  82 

0.6S           3  48 

8  31 

5    13 

3.60 

3  45 

4.34 

10,859,756 

10,619,575 

2.26  6.677.745 

6.561.715 

1   77  1.459.358  1 

1,367,617 

6  71  2.722.653  2.690.243 

1   20 

'ncludes  0.22 

cents  per  eai 

•-mile.      31 

nr'ludes 

0.39  cents 

per  car-mile.      ^Includes  0.35  cents  per 

car-mile. 

TABLE  V    -COMBINED  INCOME  STATEMENT  OF  »SEVENTY-THIIKE 
ELECTRIC  RAILWAYS  FOR  DECEMBER,  1919 

l.*nit.e<l  States        Fast                  South  West 

Raibvavoperatirg  revenue $8,762,710     $5,583,231        $918,187  $2,261,292 

RaihTOy  operating  expenses     .        6,598,474       4,404,507          615,251  1,578,716 

Net  operating  income 2.164.236       1.178,724          302,936  -682.576 

Net  reveinie:    Auxiliary  opera- 
tions         541.310         445.982           22.941  72.407 

Taxi-s     541,773          303.447            96.487  141,339 

Operating  income 2.164,293       1,321.259          229.390  613.644 

Non-operating  income 514.208          133.492          239,019  141,697 

Gross  income 2,678.501        1.454,751           468,409  755,341 

Deducticiiis  from  gross  income         1,835,134       1,075,345          231,121  528,668 

Met  income 843,367          379,406          237,288  226.673 

Operotirgrat^n  (per  cent) 75  29             78  91              67  02  69  81 

(  iir-miles  operated 20.039.523     12.014.931       2.599,138  5,425,454 

*  Includ'-s  the  companies  shown  in  Tab'es  I  to  IV  ai-d  others  for  which  th»-  1918 
(igures  are  rot  avaiialile. 


TABLE  Vl:— COMBINED  INCOME  STATMENT  OF  TABLE  V. 
SHOWING  THE  AMOUNTS  IN  CENTS  PER  CAR-MILE 

United  States       East  South  West 

TIailway  operating  revenue.  ..  .             43.72              46  46  35   32  41.68 

Hailwav  operating  expenses. ..  .            32.92             36  66  23  67  29    10 

Net  operating  income 10  80               9  80  1 1    65  12   58 

Net  revenue:    Auxiliary  obera- 

fions 2  70              3  72  0  88  1   33 

Taxes        •               2-70  .             2   53  3   71  2  61 

Operatii'g  income 10  80              10  99  8  82  1 1    30 

.Von-oiM.rating     jnconieN 2  57                I    11  9  20  2  61 

Grim»  income 13  37              12    10  18  02  13  91 

Deductions  from  gross  income  .              9   16               8  95  8  89  9  74 

Net  income   4  21               3   15  9.13  4.17 

Operating  ratio  I  per  cent) 75  29             78  91  67  02  69  81 

Car-miles  operated 20,039.523     12,014.931  2,599.138  .5,425.454 


TABLE  VII— DETAILED  .STATEMENT  OF  THE  OPERATING 

EXPENSES  OF  'NINETY-THREE  ELECTRIC  RAILWAYS 

FOR    DECEMBER.    1919 

United  States       Fast  South  West 

Operating  expenses I$8  415.990  =$5.926. 190        $890,790     $1,599,010 

Way  and  structures 1.000.185  731,801  87,339  181.045 

Equipment 1,063,046  743,990  109,387  209,669 

Power 1,270,432  974,904  57,918  237,610 

Conducting  transportation..        3.701.608       2.494,681  496,113  710.814 

Traffic 34.888  25,676  1,803  7,409 

General  and  miscellaneous..        1,313,787  923,094  138,230  252,463 

Car-miles  operated 26.625,524     17.040.687       3,818,699       5,766.138 

*  This  table  includes  the  expenses  of  the  seventy-three  companies  shown  in 
Tables  V  and  Yl,  and  in  addition  twenty  other  companies  which  are  not  included 
in  Tables  V  and  VI  because  of  the  fact  that  they  do  a  power  and  light  business  and 
do  not  separate  their  railway  taxes  and  fixed  charges  from  the  taxes  and  fixed 
charges  of  their  other  business. 

1  Inchides  $32,044  express  charges. 
-  Includc-s  $32,044  exorcss  charges. 

TABI.K    VIII  — DETAILED    STATEMENT    OF    THE    OPERATING 
EXPENSES  OF  THE  NINETY-THREE  COMPANIES  APPEAR- 
ING IN  TABLE  VII.  SHOWING  THE  AMOUNTS  IN  CENTS 
PER  CAR-MILE 
United  States  East  South  West 

Operating  expenses 1  3 1    60  2  34   76  23   32  27 .  73 

Wav     and     structures..  3   76  4.29  2   29  3.14 

Equipment 3.99  4  36  2.86  3.64 

Power 4.77  5   72  1    52  4.12 

Conducting  transporta- 
tion   13.90  14  63  12  99  12  32 

Traffic 0.13  0.15  0  05  0    13 

General   and   miscella- 
neous   4  93  5  42  3  61  4  38 

Car-miles  operated 26.625.524         17,040,687         3,818,699         5.766.138 

I  Includes  0.12  cent  per  car-mile  for  express  charges 

*  Includes  0.19  cent  per  car-mile  for  express  charges. 
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Seattle  Municipal  Railway  Lost  $517,173 

Apparent  Profit  of  Line  There  Turned  Into  Deficit  When  Proper 
Allowance  Is  Made  for  Depreciation 


According  to  a  statement  prepared 
by  City  Comptroller  Harry  W.  Carroll, 
Seattle's  municipal  railway  during  the 
year  ended  Dec.  31,  1919,  operated  at 
a  net  loss  of  $517,173.  This  statement 
takes  into  consideration  the  deprecia- 
tion of  the  railway  property  since  the 
city  of  Seattle  purchased  the  lines  last 
April.  The  depreciation  figure  is  given 
as  1499,173. 

The  total  expense  of  operation  of 
the  railway,  including  the  depreciation 
item,  was  shown  to  be  $4,675,326;  total 
operating  revenue  for  the  period  was 
$4,158,153.  Regarding  the  item  of  de- 
preciation, which  was  estimated  by 
A.  F.  Whalley,  of  the  State  Bureau  of 
Inspection  and  Supervision  of  Public 
Offices,  in  conjunction  with  Comptrol- 
ler Carroll,  Mayor  Hugh  M.  Caldwell 
issued  the  following  explanatory  state- 
ment : 

.^I*""  "t"*  °'  »<99.173  depreciation  of  road 
and  equipment  l«  taken  "from  the  flVures 
JU8I  oon.plP,,.,!   l,y  ,hp   Stale   Hur.«u  of  In- 

worlclne  J,^\i?/  "*''  •'ePartmcnt  has  been 
month"  account*   for   the  Ia»t   two 

Raied  by  him  on  the  various  unlta  of  nlant 
roZ'fV'A  •?k"";  ';'«»""-atlon  of  pfant  ac- 
t,?i^£;„''*  ""^  Interstate  Commerce  Com- 
mlaalon.  ranging  from  one-half  of  1  ner 
',Viii°"  ""'*» /uch  aa  (Tad'ng  and  balliut 
•aut'L^£,rere,°a",.'"''-''»-°"««>"'P'""t 
««?I!j*^*  "p.*"  Purchaned  from  the  Puret 
i^'*ll7  J"'""  ".'  .»15.000.000  waa  takon. 
undepreclable    property    aKirreKutlnc    1647.- 

Wn  «!!..?';'■'■  "Pu*'''-  '.*'«'  deprwlatlon  ha* 
b««n   flBure<l    on    the   valuation   of  the   line* 

of^l^i  S- ?■■',. ^'"""'  '^"  Traction  Company 
or    »14.S^2.J8i.    representing    the    full    pur- 

worT-"";"'  "/.a'oP-r"'.'"""  '"■«»':  '"  other 
wor.1"      •>.      « 199.173    depreciation    charced 

del..  -..t«        "''''    ""'"'    "'    "**    '"**' 

i-Ji'Ui:"  :,''  •'^■cw  Vork  Public  Service 
<  ommlii.ion.  .s.con.l  District,  advliex  In  Ita 
rlaiwlllcnlion  adopted  Aug.  20.  1918  that 
l^rj! ''*■'■''■■'.""  »how»  In  the  op..ratlon  of 
electric  railway*  the  depreciation  on  way 
and  atrurturi'n  ahould  not  bv  Ictiii  than  ' 
per  c.-nt  nor  more  than  5  per  cent  per 
annum :  that  the  depreciation  on  equip- 
ment .hould  not  be  less  than  2  per  cent 
Ji?!  I^^llJ^^",  '."  P""  "■"'  P^""  '"'oum  on 
i^tHl'lu"  **""'  '^'*"'  "'  """^h  »»»ets.  Ap- 
plrtnc  the  averace  or  m<>an  of  these  rates 
to  the  aaMtta  of  tlw  «tre.t  railways  of  the 
8«^le  Municipal  Railway  a  nmire  U  ar- 
rived   at    approxlmatlnx    very    rloaely    the 

amount  charaed  to  .1— ',^n  In  1919 

The  Hucet  Bound  r  .;„|,t  ft  Power 

erallnc  the  lines  ui  .  ...  ,  cent  of  the 
SaSrVf  '■'•*;••"•"■  i'w  the  amount  px- 
P«fMle<l  for  maintenance.  This  wo*  a  purely 
arbitrary  methial  of  nxurlns  depreciation 
and  v«rl.-d  with  ihn  revenues  aiSl  mijn- 
(•■nance    r^ach    y*'ar. 

If  the  city  paid  $3,000,000  more  than 
he  line,  were  worth,  a*  many  people  be- 
lieve   to   be   the   raae.    the    depredation,    of 

C^V.^"7lJ.'  '?'"f  "«>"■"'  upon  «n  Inflated 
valualloD.  A*  I  undnrslancl  II.  an  engineer 
waa  onployed  to  aprind  the  fl. '..000.000 
over  the  assets  wlii. ),  «.■..  being  turned 
"T*r,  '  .le  the  pro- 

fSr  "f  property 

actual  ialuc  of  llii.oou.ooo.  (he  deprecia- 
tion  would   be   approximately   IIOO.OOO  lesa 

per    \inT. 

■live  purpose*  we  find  that 
railway  lines  of  San  Fran- 
ye«r  ended  June.  1919. 
.lhnrK.,it<)  depreciation  |ai4.8(T.Zl  on  a 
toUI  valuation  of  I(.499.«i0.  The  method 
use«I  In  .San  Francisco  took  M  per  cent 
of  the  pnseenger  revenues  without  any  de- 
<',"fL'.'?'  '"^  «>Jflnt««i«nce.  This  would  be 
J?i!"*J/  K'TJ.HS'P  *  P"  '•"«  o"  «he  valua- 
tion, of  |9.S0«,<M,  wberea*  the  percenUge 
on  the  flMttb  Mnaa  wae  slightly  over 
*  cent, 
ettr  of  SMitle  In  Ita  light  and  power 


plant  has  been  and  I*  now  charging  depre- 
ciation each  year.  For  the  year  1919  the 
sum  of  »244,128  was  charged  to  deprecia- 
tion, which  on  a  valuation  of  approximately 
17,600,000  of  assets  actually  In  service, 
would  make  the  rate  of  depreciation  ap- 
proximately the  same  as  that  used  for  the 
street  railway  by  the  State  Board  of  Ac- 
countants. 

From  the  examination  I  have  been  able 
to  make,  It  seems  to  me  that  the  city  must 
lake  one  of  two  courses — It  must  continue 
to  proceed  on  the  $15,000,000  valuation  and 
flKure  actual  depreciation  on  what  is  equiv- 
alent to  watered  stock,  or  else  it  must 
moke  a  new  valuation  and  charge  oft  In  a 
lump  sum  the  excess  price  paid  for  the  lines 
and  thereafter  figure  the  actual  depreciation 
on  the  actual  value  of  the  lines. 


ExrE.vsE 
Operating: 

Way  and  structures  (mainte- 
nance of  roadway,  buildings 
and  grounds)    $282,993 

Equipment  (maintenance  of  cars, 
shop  equipment,  automobiles, 
etc.)     528,507 

Power  (power  produced  and  pur- 
chased)              558.529 

Conducting  transportation  (train- 
men, carhouse  and  car  ser\'lce 
expense)     1,950,459 

Traffic  (advertising  park  and  re- 
sort attractions)    2,228 

General  and  miscellaneous  (gen- 
eral office  expensf.**,  industrial 
Insurance,  Injuries  and  dam- 
ages, stationery  and  printing, 
store  expense,  rent  of  track 
and  facilities)    245,109 

Auto  buses  (expense  of  auto 
buses  connecting  outlying  ter- 
ritory with  end  of  car  line)..  904 

$3,568,729 
Depreciation  of  road  and  equip- 
ment             499,173 

$4,067,902 
Deductions  from  gross  Income : 

Interest  on   general   bonds $23,282 

Interest    on    revenue    bonds 579,683 

Amortization  of  discount  on  rev- 
enue  bonds 2,314 

Miscellaneous    interest     (Interest 

on  railway  fund  warrants) . . .  2.145 

$(07,424 

Total    $4.«7S.$28 

Revsni-e 

Operating  revenue: 

Passenger  car  service \ . . .   $4,030,(02 

Special  passenger  car  revenue.,  471 

Auto  bus  service 274 

Express  service   (carrying  new*- 

papers)     3,948 

FrelKht    service    32,112 

Mail   service    6,213 

Municipal  employment  passenger 

•orvlce   (police  and  flremen)..  38.000 
Miscellaneous         transportation 

service    3,265 

$4,114,885 
Miscellaneous  revenue : 
Station   and   car   privilege*    (ad- 
vertising privileges  on  station* 

and   cars )    $12,947 

Rent   of  track   and  facilities 20,938 

Rent  of  cars   3,623 

Rent   of   real   estate 4,638 

Electric  current  sold    S7* 

Other    miscellaneous    revenue...  (43 

$48.3(8 

Total  $4.1t(.163 

Net  loss  for  1919 $817,173 


4  Mr  cent 
Tile 


In   submitting  his   report   to   Mayor 

Caldwell.     Mr.     Carroll     attached     the 

following  commentary: 

The  statement  ot  Income,  prsdt  Mid  loaa 
of  the  City  Railway  Dsp«rtin«nt  dew  not 
Include  certain  oipanM*,  proparly  ehanra- 
able  to  railway  operation,  borne  by  the 
general  fund  and  chargad  by  authority  of 
the  leglslaUve  body  of  the  city  to  the 
e«oen...  ,if  the  reepactlve  department*  ren- 
••rvicaa. 

"  etty  •eqolred  the  traction  prop- 
er   the  PusM  Sound  TrmcUon.   fjaht 
*  Power  Company  on  Aprfl  1,  ItH.  It  be- 


came necessary  to  increase  the  number  ot 
employees  in  several  general  fund  depart- 
ments.. In  the  corporation  counsel's  office, 
two  assistants  to  the  corporation  counsel, 
nve  claim  agents,  one  law  clerk  and  two 
stenographers  were  added  to  the  force. 
Owing  to  the  large  grist  of  damage  claims 
and  increased  litigation,  expense  for  office 
supplies,  stationery  and  printing,  postage, 
etc..    was    materially    increased. 

The  total  cost  of  the  city  railway  legal 
business  borne  by  the  general  fund  in  1919 
was  about  $20.0()0  ;  the  purchasing  depart- 
ment expenses  were  increased  approxi- 
mately $5.000 ;  the  expense  of  the  comp- 
troller's department  for  auditing  claim*, 
issuing  warrants  and  keeping  account*  of 
the  railway  department  cost  In  round  flg- 
ures  16.0IMI.  In  addition,  there  was  an  In- 
crease in  the  city  treasurer's  office  expense 
of  about  $1,000  for  handling  city  railway 
business  in  1919.  In  the  Public  Utilities 
Department,  all  of  the  superintendent's 
salary  of  $4,500  and  half  of  the  auditor's 
salary  of  $3,250  h.ive  been  charged  to  that 
department  and  paid  from  the  general  fund, 
notwithstanding  more  than  two-thirds  of 
their  time  has  been  devoted  to  railway 
operation. 

Altogether  some  $35,000  of  expense  for 
the  railway  department  was  paid  In  1919 
out  of  the  general  fund.  It  Is  true  that 
the  general  fund  receives  2  per  cent  per 
annum  on  all  railway  fund  money  on  de- 
posit In  city  depositories,  which  would 
amount  to  perhaps   $15,000  In  1919. 

Similar  expenses  of  light  and  water  util- 
ities, though  relatively  small,  are  likewise 
borne  by  the  general  fund  and  are  con- 
sistently subjt>ct  to  the  same  criticism. 

Loans  ami  advances  hav,'  been  made  to  the 
railway  fund,  altogether  amounting  to 
$200,000.  by  other  funds,  principally  by 
the  general  fund,  without  charge  for  In- 
terest. This  practice  Is  not  new.  It  ha* 
been  the  custom  of  the  legislative  body  to 
make  loans  to  other  utilities  from  various 
funds  without  providing  for  Interest  pay- 
ment thereon,  same  being  In  my  judgment 
a   questionable    policy. 

In  the  budget  for  1920  provision  wa* 
made  by  the  City  Council  for  reimburse- 
ment to  the  light  department  depreciation 
rescr\e  fund  of  an  Item  of  $25,000  previ- 
ously loaned  by  that  fund  to  the  railway 
department.  In  accordance  with  this  plan, 
the  $25,000  was  included  In  the  general 
fund  tax  levy  for  I9L'U.  and  In  February 
of  this  year  was  paid  by  the  general  fund, 
thus  relieving  the  railway  fund  of  thl* 
liability  and  reducing  the  total  loans  and 
advance*  from  $200,000  to  $175,000.  In 
other  words,  the  city  made  a  levy  of 
$25,000  for  the  benefit  of  the  city  railway. 

Another  matter  that  should  nOw  be  pre- 
sented for  conalderation  Is  the  provision 
for  redemption  of  outstanding  railway 
bonds.  On  Feb.  1.  1922,  $833,000  ot  the 
$15,000,000  of  tmnds  Issued  the  traction 
companv  will  be  due  and  payable.  Elach 
succeedlnE  year  till  1929  a  like  amount 
will  fall  due.  Thereafter,  this  amount  will 
be  Increased  by  the  addition  of  other  aerial 
bon<l8  falling  due.  yet  no  sinking  fund 
provision  has  been  made  by  the  city  to 
take  care  of   these  redemptions. 

The  accompanying  table  shows  the 
figures  of  earnings  contained  in  Comp- 
troller Carroll's  report. 

Changes  in  the  personnel  of  the  rail- 
way are  referred  to  elsewhere  in  this 
iMUe. 


Tax  Assessments  Prote.sted 

The  Brooklyn  (N.  Y.)  Rapid  Transit 
Company  has  obtained  from  Justice 
Lazansky  in  the  Supreme  Court  twelve 
wriU  of  certiorari  in  connection  with 
iU  appeal  for  the  reduction  of  the  1920 
special  franchise  taxes  levied  by  the 
State  Tax  Commissioner.  The  writs  are 
returnable  in  the  Supreme  Court  at  Al- 
bany on  May  10,  when  the  commission 
will  be  required  to  show  by  what  proc- 
ess it  arrived  on  the  valuations  it 
estimated  and  the  railroad  companies 
will  be  given  an  opportunity  to  show 
that  the  companies'  properties  were 
much  overvalued.  The  reductions  in 
valuations  asked  by  the  various  com- 
panies total  more  than  $25,000,000,  with 
actual  tax  reductions  of  several  million 
dollars. 
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Rhode  Island  Agreement 

Quick  Change  in  Attitude  of  Security 
Holders  Indicates  Likelihood  of  Suc- 
cess of  Reorganization  Plan 

The  stockholders  and  bondholders  of 
the  United  Traction  &  Electric  Com- 
pany and  the  Rhode  Island  Suburban 
Railway,  Providence,  R.  I.,  have  agreed 
upon  a  plan  of  reorganization  of  the 
Rhode  Island  Company.  In  a  final 
desperate  attempt  to  reach  common 
ground,  the  traction  and  the  suburban 
bondholders  at  a  meeting  on  March  31 
accepted  the  ultimatum  of  the  stock- 
holders. 

Speedy  Action  Necessary       , 

Action  was  necessary  on  March  31,  if 
at  all,  to  save  the  entire  system  from 
disintegration.  It  was  the  last  day  for 
the  introduction  of  legislation  in  the 
General  Assembly  under  the  rules,  ex- 
cept by  unanimous  consent,  and  this 
was  recognized  as  impossible. 

Several  acts  proposing  sweeping 
changes  in  the  laws  regulating  the 
electric  railway  transportation  and 
motor  bus  systems  were  presented  in 
the  lower  branch  of  the  Assembly.  It 
is  now  up  to  the  Legislature  to  make 
possible  the  transformation  of  the  elec- 
tric railway  properties. 

Governor  Beeckman,  contrary  to  cus- 
tom, appeared  before  the  House  on 
March  31  and  appealed  to  the  members 
to  give  prompt  and  favorable  considera- 
tion to  the  measures  for  the  best  in- 
terests of  the  whole  State.  He  said 
that  the  reorganization  of  the  railway 
was  a  subject  of  the  most  vital  im- 
portance to  the  State,  and  that  upon 
passage  of  the  acts  presented  depended 
the  future  welfare  of  the  traction  sys- 
tem.    He  said: 

Under  tlie  plan  accepted  lliis  morning, 
there  will  be  a  saving  of  $560,000  In  annual 
fixed    charBe.s.    and    in    return    for    this   tile 

iimpany  asks  relief  aggregating  about 
<:)00.00(i   or    $400,000. 

I  iielieve  tliat  if  we  do  not  grant  this  relief 
«e  are  going  to  cut  off  a  great  part  of  our 
^■lectric  railway  system  certainly,  and  pos- 
sibly all  of  it.     If  we  do  not  pass  these  acta 

n  some  form  the  railway  will  go  under  the 
hammer.  It  is  al)8Urd  to  say  that  the  legis- 
lation proposed  would  harm  the  Jitneys  or 
buses  in  any  way.  It  does  not  mean  that 
the  fares  are  to  be  raised.  That  would  be 
manifestly   ridiculous. 

Based  upon  the  plan  drawn  up  by  the 
protective  committees  of  both  sets  of 
bondholders  on  March  11,  the  settle- 
ment provides  for  the  merging  of  all 
properties  now  operated  by  the  Rhode 
Island  Company  in  the  United  Electric 
Railways  to  be  capitalized  at  $22,600,- 
000. 

Slight  Change  in  Plan 

The  only  change  made  in  this  plan,  as 
originally  made  public,  is  to  eliminate 
the  sinking  fund  which  was  to  have 
been  established  to  extinguish  the  prior 
lien  bonds  in  twenty-five  years  and 
which  would  have  required  an  estimated 
fixed  charge  of  $54,680  a  year. 

Under  the  provisions  of  the  plan,  the 
securities  of  the  United  Electric  Rail- 
ways will  consist  of  $3,000,000'  prior 
lien  bonds,  $11,100,000  general  mort- 
gage bonds  and  $8,500,000  stock.  The 
prior  lien  mortgage  is  to  be  an  open 
mortgage  to  secure  bonds  to  the  amount 


of  $5,000,000.  Of  these,  $3,000,000  will 
be  not-to-exceed  7  per  cent  bonds,  of 
which  $1,000,000  will  be  issued  at  once 
for  new  money  for  the  corporation. 
The  remaining  $2,000,000  would  be  is- 
sued hereafter,  at  not  to  exceed  7  per 
cent,  if  new  money  is  required. 

The  holders  of  the  traction  bonds  and 
suburban  bonds  agree  to  forego  the  de- 
faulted interest  on  their  bonds  to  the 
amount  'of  $1,200,000.  In  addition  to 
this  they  cut  their  principal  by  $1,400,- 
000  and  receive  $1,400,000  in  stock. 

The  stockholders  will  receive,  for 
their  present  $8,000,000  holdings,  $6,- 
600,000  in  the  stock  of  the  new  corpora- 
tion. Without  the  obligation  to  raise 
any  new  money  they  are  to  be  sub- 
jected to  a  scaling  of  less  than  20  per 
cent.  Arrangements  have  been  made 
by  which  the  United  Electric  Railways 
will  be  able  to  get  the  $1,000,000  new 
money  as  soon  as  needed. 

The  plan  is  made  subject  to  the  ob- 
taining from  the  General  Assembly  of 
suitable  legislation,  including  the  plac- 
ing of  railways,  jitneys  and  motor 
buses  under  the  supervision  of  the 
Public  Utilities  Commission  as  common 
carriers. 

For  their  $9,000,000  holdings  the 
traction  bondholders  are  to  receive  $8,- 
100,000  in  general  mortgage  bonds,  the 
interest  rate  to  continue  at  5  per  cent, 
and  $900,000  in  stock. 

The  suburban  bondholders  will  get  in 
exchange  for  their  $5,000,000  of  4  per 
cent  bonds  $2,000,000  of  4  per  cent 
bonds,  based  on  the  prior  lien,  $2,500,- 
000  of  4  per  cent  general  mortgage 
bonds  and  $500,000  stock. 

For  all  its  electric  railway  properties 
in  Rhode  Island,  the  New  Haven  Rail- 
road will  get  $500,000  in  5  per  cent  gen- 
eral mortgage  bonds  and  $500,000  in 
stock. 

The  general  mortgage  will  be  a  junior 
mortgage  to  the  prior  lien  mortgage 
and  will  have  a  life  of  thirty  years. 

The  amount  of  fixed  charges  to  be 
met  by  the  United  Electric  Railways 
by  this  plan  would  be  4680,000  a  year. 


Financial 
News  Notes 


Additional  Director  Elected. — Isaac 
E.  Sawyer  of  the  Mechanics'  Savings 
Bank,  Holyoke,  Mass.,  has  been  elected 
an  additional  director  of  the  Holyoke 
Street  Railway. 

Middlesex  &  Boston  Reopens  Lex- 
ington Line. — The  Middlesex  &  Boston 
Electric  Company  has  reopened  its  line 
between  Waltham  and  Lexington  after 
a  shutdown  of  about  two  months. 

Operating  Managers  for  New  York 
Interurban. — Day  &  Zimmerman,  Phil- 
adelphia, Pa.,  are  planning  to  take 
over  the  Western  New  York  &  Penn- 
sylvania Traction  Company,  Glean, 
N.  Y.,  as  operating  managers. 


Berkshire    Service    Suspended. — Due 

to  shortage  of  funds  and  lack  of  coal 
together  with  the  blocking  of  tracks  by 
the  heavy  snow  fall  in  January,  the 
Berkshire  Street  Railway  Pittsfield, 
Mass.,  has  suspended  all  service  in  the 
Pittsfield  district. 

Abandonment  Authorized. — The  Pub- 
lic Service  Commission  for  the  Second 
District  has  granted  permission  to  the 
Chautauqua  Traction  Company,  James- 
town, N.  Y.,  to  abandon  its  lines  be- 
tween Westfield  and  Barcelona  for  the 
reason  the  road  never  paid. 

Hingham  Co-Operates  in  Financing 
Cost  of  Operation. — The  town  of  Hing- 
ham, Mass.,  decided  at  the  town  meet- 
ing held  on  March  22  to  appropriate 
$5,000  for  aid  in  financing  the  opera- 
tion of  the  lines  in  the  town  controlled 
by  the  Eastern  Massachusetts  Street 
Railway. 

Equipment  Purchased'  by  Deferred 
Payments. — The  Board  of  Public  Utility 
Commissioners  of  New  Jersey  has  ap- 
proved the  agreement  of  the  Salem  & 
Pennsgrove  Traction  Company,  Salem, 
N.  J.,  with  the  J.  G.  Brill  Company, 
Philadelphia,  for  the  purchase  of  six 
safety  cars.  The  purchase  price  was 
$30,561.  Thirty-six  notes  maturing  at 
monthly  intervals  are  to  be  given  in 
payment  for  the  cars. 

Wants  Abandonment  Approved. — 
The  Toledo,  Bowling  Green  &  Southern 
Traction  Company,  Toledo,  Ohio,  has 
filed  a  petition  with  the  State  Public 
Utilities  Commission  asking  for  per- 
mission to  abandon  service  over  its 
branch  between  Trombley  and  Jerry 
City,  Ohio.  The  portion  of  the  road  is 
only  2  miles  long.  It  is  said  to  have 
been  operated  at  a  loss  for  several 
months.  A  hearing  by  the  commission 
was  set  for  April  2. 

Holding  Company  Not  Liable. — The 
United  States  Circuit  Court  of  Appeals 
has  sustained  the  ruling  of  a  lower 
court  that  the  Philadelphia  Company  is 
not  liable  for  bond  interest  on  under- 
lying bonds  of  the  Pittsburgh  Railways. 
Suit  was  brought  by  B.  C.  Allen  to 
hold  the  Philadelphia  Company  •  liable 
for  accrued  and  current  interest  on 
$10,000,000  of  first  mortgage  bonds  of 
United  Traction  Company,  a  subsidiary 
of  the  Pittsburgh  Railways. 

Grand  Rapids  Seeks  Valuation  Data. 
—Mayor  Gallmeyer  of  Grand  Rapids, 
Mich.i  has  invited  the  members  of  the 
State  Public  Utilities  Commission  to  a 
conference  for  the  discussion  of  the 
local  utility  problems.  Among  these 
are  agreements  with  the  gas  company 
and  the  Grand  Rapids  Railway.  An 
interim  contrast  is  desired  with  the 
foi-mer,  pending  some  form  of  stable 
settlement.  As  for  the  railway,  that 
matter  has  not  yet  taken  definite  shape 
except  that  the  city  desires  informa- 
tion about  valuation  methods  and  pro- 
cedure in  anticipation  of  the  expiration 
ot  the  railway  franchise  on  April  21, 
1921.  The  city  contemplates  retaining 
E.  E.  Brownell  as  consulting  engineer 
to  represent  it.  The  company  has  re- 
tained as  its  representative  William  J. 
Hagenah,  Hagenah  &  Erickson,  Chicago. 
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Suggestions  Adopted 

Kansas  City  Railways  Points  to  Many 

Improvements  in  Service  During 

Past  Few  Months 

Co-operating  with  the  municipal 
authorities  and  civic  organizations,  the 
Kansas  City  (Mo.)  Railways  has  re- 
cently put  in  effect  a  number  of  regu- 
lations calculated  to  relieve  traffic  con- 
gestion and  speed  up  car  schedules.  The 
changes  were  recommended  in  the  re- 
port of  the  committee  of  one  hundred 
business  men  appointed  by  the  Kansas 
City  Chamber  of  Commerce  to  investi- 
gate traffic  conditions  and  to  report  on 
a  remedy  for  the  congestion,  especially 
in  the  business  district.  The  com- 
mittee's report  was  summarized  in  the 
Electric  Railway  Journal  for  March 
20,  page  614. 

Company  Has  Done  Its  Part 

The  company  has  issued  a  statement 
through  its  official  publication,  the 
Railwayan,  in  which  it  calls  attention 
to  the  fact  that  many  of  the  com- 
mittee's recommendations  have  been 
carried  out  since  the  body  began  its 
work  several  months  ago.  The  carry- 
ing out  of  other  recommendations  rests 
entirely  with  the  city  and  the  public. 

In  the  latter  class  the  company 
places  the  proposal  that  its  franchise^ 
be  amended  to  include  a  service-at-cost 
clause  providing  for  a  variable  fare 
and  a  variable  rate  of  return  upon  the 
capital  invested.  The  company  points 
out  that  under  the  Public  Service  Com- 
mission operation  the  service-at-cost 
plan  is  already  practically  in  effect. 

The  committee  urged  that  charges 
■uch  as  licenses  and  street  paving  and 
cleaning,  snow-removal  and  lighting 
coats  b«  no  longer  charged  against  the 
company,  since  these  only  tend  to  in- 
crease the  fare  and  have  no  place  in 
the  operating  costs  of  an  electric  rail- 
way. The  company's  statement  de- 
clares that  the  question  of  remitting 
these  charges  must  also  be  decided  by 
the  city. 

FKANCHI8C  Conditions  Fi;LFiLt.£o 
It  is  pointed  out  that  the  company 
has  fulfitlmi  franchise  requirements 
providing  for  extensions  to  its  lines. 
The  report  recommends  the  repeat  of 
the  section  of  the  franchise  requiring 
certain  prescribed  investments  in  ex- 
tension each  year,  and  that  only  such 
extensions  be  required  as  the  Board  of 
Control  deems  necessary  and  believes 
will  be  self-sustaining.  Other  fran- 
chise changes,  including  the  working 
out  of  uniform  franchises  for  the  lines 
in  Missouri  and  Kansas,  rest  with  the 
municipalities  involved. 

Interest  money  to  the  amount  of 
more  than  fl. 000.000  is  to  be  invested 
in  th«  property  during  1920.  The  com- 
pany points  to  this  fact  in  noting  the 


recommendation  that  new  capital,  so 
far  as  possible,  be  in  the  form  of  stock 
investment  instead  of  bonds.  Atten- 
tion is  called  to  the  fact  that  under 
existing  conditions  there  is  no  market 
for  stock. 

With  regard  to  the  committee's  re- 
quest that  the  company  provide  means 
of  receiving  and  acting  promptly  upon 
complaints,  the  company  states  that  all 
complaints  and  suggestions  meet  with 
prompt  attention.  To  meet  the  demand 
that  service  in  the  outlying  districts  be 
adjusted  to  the  actual  demand,  it  is 
pointed  out  that  the  company  has  for 
some  time  been  turning  back  cars  on 
several  lines. 

Increase  in  Car  Speed 

Increase  in  speed  of  cars,  urged  by 
the  committee,  has  already  been  ob- 
tained, largely  through  the  recommen- 
dations made  by  John  A.  Beeler.  The 
company  further  states  that  it  has  for 
many  years  urged  upon  its  employees 
the  necessity  of  courteous  treatment  of 
the  public.  The  committee's  suggestion 
that  looping  in  the  downtown  district 
be  discontinued  has  been  carried  out 
by  the  Board  of  Control,  which  has  dis- 
continued looping  wherever  possible. 

A  resolution  has  been  adopted 
by  the  City  Council  creating  a  traffic 
committee  consisting  of  three  aldermen 
each,  from  the  upper  and  lower  house, 
to  confer  with  Mr.  Beeler  on  or- 
dinances which  will  provide  for  the 
further  rerouting  of  cars,  regulation 
ol'  stops  and  other  traffic  measures. 


Co-operation  in  Financing 

The  Eastern  Massachusetts  Street 
Railway,  Boston,  Mass.,  has  prepared 
a  plan  for  co-operation  in  financing  and 
operating  the  railway  lines  in  the 
towns  of  Dedham,  Westwood,  Norwood 
and  Walpole,  which  if  accepted  by  the 
towns  served  by  the  company  will  result 
in  the  continuance  of  the  lines  in  these 
communities.   . 

The  plan  calls  for  the  contribution 
of  $20,000  to  be  raised  by  the  towns, 
to  which  will  be  added  $40,000  to  pro- 
vide $60,000  required  to  rehabiliUte 
the  lines.  If  the  $20,000  is  raised  the 
company  will  guarantee  service  for  a 
period  of  one  year. 

In  addition  to  the  request  for  reim- 
busement,  the  Eastern  Maasachusetta 
Street  Railway  suggests  that  a  com- 
mittee be  appointed  from  each  com- 
munity to  co-operate  with  the  trustees 
of  the  railway  in  the  supervision  of 
operation  and  the  handling  of  questions 
and  problems  pertaining  to  service  in 
the  district 

The  recent  decision  to  discontinue 
service  on  theee  lines  after  April  1  will 
become  effective  if  the  plan  propoaed 
dees  not  meet  with  acceptance  by  the 
communit  ea. 


Fare  Increase  Denied 

Oregon    Commission    Hopes    to   Secure 

Approval    of    Program    That    Will 

Forestall  Increase 

The  F^iblic  Service  Commission  of 
Oregon,  in  a  decision  handed  down  at 
Salem  on  March  23,  held  in  abeyance 
the  application  of  the  Portland  Railway, 
Light  &  Power  Company  for  increased 
fares  with  which  to  meet  its  steadily 
increasing  costs  of  operation  and  rec- 
ommended that  the  much  discussed  pro- 
posal for  the  city  of  Portland  to  take 
over  the  tracks  of  the  company  be  re- 
ferred to  the  voters  of  Portland  at  the 
special  State  election  to  be  held  on  May 
21.  By  taking  over  these  tracks  it  is 
estimated  that  the  valuation  of  the 
company's  properties  would  be  reduced 
about  $5,000,000.  Under  the  provisions 
of  the  order  the  latter  recommendation 
applies  only  to  the  tracks  in  the  streets 
and  does  not  include  the  entire  traction 
system. 

Problems  which  in  the  opinion  of  the 

majority  of  the  commission  should  be 

referred   to  the  voters  for  decision  at 

the    special    election    recommended    by 

that  body  are  as  follows: 

Elimination  of  nnanclal  burdens.  Includ- 
ing the  maintenance  on  paving  already 
laid  and  estimated  at  $47,000  :  brldBe  ren- 
tals, $63,000  :  franrhlse  taxes,  $15,500 :  car 
licenses,  $7,500  :  free  transportation  to  city 
employees,  $22,000  :  maintenance,  deprecia- 
tion, taxes  and  Interest  on  prospective  pav- 
ing (average  six  months),  $13,000,  or  an 
aggregate   of   $170,000. 

The  majority  decision  was  signed  by 
Fred  G.  Buchtel,  chairman  of  the  com- 
mission, and  Fred  Williams,  while  a 
dissenting  decision  urging  an  increase 
was  written  by  H.  H.  Corey. 

The  majority  opinion  points  out  that 
the  commission  is  reluctant  under  pres- 
ent conditions  and  circumstances  to  at- 
tempt to  remedy  the  situation  merely 
by  increasing  fares.    It  says: 

We  seriously  doubt  wholher  any  fare 
would  result  In  a  lomplele  and  flnal  solu- 
tion of  the  difflrultles  of  the  railroad  cor- 
(loratiun  at  this  time.  From  our  Investl- 
Kiition  nnil  analysis  of  the  data  pre- 
sented It  Is  not  at  all  unreasonable  to  as- 
sume that  the  acquisition  of  tti<-  Irn.-ks 
by    the    city,    together    with    elliii  f 

bridge    tolls    and    other    relief.  ' 

only     place    the     Pin-tland     rallw  ; 

nt  present  and  for  the  future  upon  m  -"i.i.l 
nmincliil  basis,  but  permit  of  n  prompt 
reduction   In  the  present  rate  of  fare. 

Mayor  Baker  asserted  that  this  so- 
lution of  the  transportation  problem, 
indicated  by  the  action  of  the  commis- 
sion in  declining,  for  the  present,  to 
grant  an  increase  in  fares,  is  an  obvi- 
ously disagreeable  one,  but  the  best  that 
can  be  afforded  under  the  circum- 
stances. The  Mayor  believes  that  the 
suggestion  of  the  commission  that  the 
city  acquire  the  trackage  is  the  best 
way  out  of  the  transportation  tangle, 
while  declaring  that  he  is  in  no  respect 
converted  to  municipal  ownership  and 
that  even  the  partial  partnership  pro- 
posal should  be  accepted  only  as  a  last 
expedient.  He  said  that  the  City  Coun- 
cil will  discuss  at  an  early  date  the 
advi8at>ility  of  placing  both  proposals 
on  the  ballot 

In  commenting  editorially  on  the  de- 
cision the  Portland  Oregonian  said: 

It  Is  obvious  that  some  drastic  and  not 
whollr  deelraWe  f«n«ly   must  b«  adopted 


April  3,  1920 


Electric    Railway    Journal 


727 


in  the  carfare  situation  In  the  Interests 
not  only  of  the  company  but  of  the  com- 
munity Itself.  Purchase  by  the  city  of  the 
rails  is  of  that  class.  It  cannot  logically 
be  offered  as  an  economy  In  operation.  It 
is  proposed  as  a  measure  of  relief  for  the 
company  for  which  all  the  people  shall  pay 
In    lieu    of    that    other    form    of    relief — an 


increase  in  fares — for  which  the  car  riders 
alone  would  pay.  It  is  a  plan  that  will 
appear  to  the  apprehensive  as  a  first  step 
toward  full  municipal  ownership  and  op- 
eration. It  is  dIfBcult  to  understand  how. 
even  if  the  plan  were  not  thus  enlarged, 
it  could  escape  some  of  the  drawbacks  of 
the   latter    policy. 


'   More  P.  R.  T.  Improvements  Planned 

Philadelphia  Transit  Director  Proposes  Plan  for  Operation  of 
Frankford  Line — Company  Wants*  Equipment  Fund 


Recommendations  looking  to  the  im- 
provement of  electric  railway  service 
in  Philadelphia,  Pa.,  were  submitted  to 
the  City  Council  on  March  30  by  the 
Philadelphia  Rapid  Transit  Company 
and  by  William  S.  Twining,  director  of 
city  transit.  Director  Twining  pre- 
sented to  the  Council  a  report  outlining 
a  plan  for  the  operation  and  equipment 
of  the  Frankford  elevated  line,  now 
Hearing  completion.  The  company 
asked  permission  to  establish  a  $6,000,- 
000  equipment  fund  to  meet  the  need 
for  additional  rolling  stock. 

Director  Twining's  program  for 
the  operation  of  the  Frankford  elevated 
calls  for  a  5-cent  fare  for  a  ride  be- 
tween any  station  on  the  present  Mar- 
ket Street  subway-elevated  line  to  any 
station  on  the  Frankford  line,  with 
fiee  surface  transfer  privileges.  Mr. 
Twining  proposed  two  courses  of  action 
ill  the  event  that  the  company  refuses 
to  come  to  a  satisfactory  agreement. 
First,  Mr.  Twining  suggested  the  city 
should  petition  the  Public  Service  Com- 
mission for  a  peremptory  order  de- 
manding the  company  equip  and  oper- 
ate the  new  elevated,  or,  second,  that 
the  city  should  construct  additional 
lines  in  the  central  business  district 
to  serve  as  a  feeder  for  the  Frankford 
elevated  in  its  present  headless  and 
t&illess  condition. 

Would  Give  Thirty- Year  Lease 

In  case  the  company  agrees  to  oper- 
ate the  new  line,  it  will,  under  Mr. 
Twining's  plan,  receive  a  lease  from 
July  1,  1920,  to  July  1,  1957.  A  provi- 
sion is  inserted  for  cancellation  by  the 
city  upon  reasonable  notice  and  upon 
fair  terms.  Mr.  Twining's  plan  calls 
for  an  annual  rental  payment  to  the 
city  of  4  per  cent  of  the  city's  initial 
investment  in  the  line,  this  sum  to  be 
increased  by  the  interest  charges  on 
additions  made  by  the  city  during  the 
life  of  the  lease.  The  I'ental  would  be 
a  direct  obligation  upon  the  company 
and  not  contingent  upon  any  other  pay- 
ment. Sinking  fund  payments  on  city 
bonds  would  not  be  included  in  the 
rental  requirements. 

The  company's  proposal  to  establish 
a  $6,000,000  equipment  fund,  which 
took  the  form  of  an  ordinance,  was  ac- 
companied by  a  letter  from  W.  C.  Dun- 
bar, vice-president  in  charge  of  ac- 
counting. Mr.  Dunbar  explained  that 
the  certificates  to  be  issued  would  bear 
interest  at  6  per  cent  annually,  matur- 
ing in  equal  semi-annual  instalments 
during  a  period  of  not  more  than  ten 
years,  and  they  would  be  secured  by  a 
lien  on  1,500  surface  and  ninety-seven 
elevated-subway  cars. 
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This  proposed  ■  equipment  trust  cer- 
tificate issue  is  required  to  finance  im- 
mediate necessities  and  supply  in- 
creased car-carrying  capacity,  said  Mr. 
Dunbar.  The  financing  of  new  lines 
and  extensions  is  planned  to  be  ac- 
complished by  the  formation  of  new 
companies  issuing  first  mortagage 
bonds  to  cover  the  cost  of  construction 
to  be  guaranteed  by  the  P.  R.  T., 
which  company  will  also  be  the  sole 
owTier  of  such  nominal  issue  of  capital 
stock  as  may  be  required.  Plans  for 
the  issuance  and  sale  of  these  bonds 
will  be  presented  from  time  to  time 
for  the  Council's  approval.  Mr.  Dun- 
bar said  in  part: 

Pursuant  to  the  specific  provisions  of  the 
second  section  of  the  1907  contract  stipu- 
lating that  upon  the  occasion  arising  for 
any  additions  or  betterments  to  the  lines. 
nower  or  equipment  of  the  Philadelphia 
Rapid  Transit  System,  a  communication 
shall  be  submitted  by  this  company  to 
City  Council  setting  forth  the  necessity  for 
.such  additions  or  betterments  requiring  ad- 
ditional capital  and  proix'rly  chargeable  to 
capital  account  together  with  the  estimated 
cost  thereof  and  a  plan  of  financing,  we 
lieg  to  advise  : 

1.  That  it  is  necessary  each  year  to 
undertake  substantial  expenditures  for  the 
improvement  and  upbuilding  of  the  physical 
plant  to  meet  the  increasing  demands  for 
transportation  with  new  construction  and 
equipment 

3.  That  In  accordance  with  the  uni- 
form system  of  accounts  for  electric 
railways  prescribed  by  the  Interstate  Com- 
merce Commission  and  adopted  by  the  Pub- 
lic Service  Commission  of  Pennsylvania,  ex- 
|)endlture8  are  properly  chargeable  to  cap- 
ital account  when  incurred  for  new  and 
additional  property  or  when  constituting  a 
betterment  as  represented  by  the  additional 
cost  or  value  of  track,  power  plant,  car 
equipment  or  other  facilities  installed  In  the 
replacement    of   existing    property. 

3.  That  additional  capital  is  required 
by  the  Philadelphia  Rapid  Transit  Company 
in  order  to  meet  expenditures  for  addi- 
tions and  betterments  to  property  actually 
inciu'red  during  the  year  1919,  and  for 
additions  and  betterments  necessary  to  be 
undertaken   at  this   time. 

4.  That  during  the  year  1919  the 
sum  of  $1..'>21.269.16  was  expended  for  ad- 
ditions and  betterments  to  track,  power 
plant,  car  equipment  and  other  property : 
that  the  sum  of  $1,000,000  was  borrowed 
by  the  company  on  short  term  note  In  order 
to  meet  these  expenditures ;  and  that  this 
obligation  must  be  met  by  the  issuance  and 
sale  of  a  marketable  security. 

B.  That  the  sum  of  $2,400,000  is  urgent- 
ly retiuired  to  meet  the  immediate  neces- 
sities.   ^^^ 

Trailer  Cars  an  Issue 

The  question  of  trailer  car  operation 
is  a  live  issue  in  Chicago  at  the  present 
time.  In  an  order  issued  last  Novem- 
ber by  the  Public  Utilities  Commission 
the  Chicago  Surface  Lines  was  directed 
to  add  200  cars  to  the  service  within 
five  months.  For  financial  reasons,  due 
to  the  frequent  changes  in  rates  of 
fare,  the  companies  have  not  been  able 
to  carry  out  this  order. 

At  a  hearing  before  the  commission 
on  March  24.  Henry  A.  Blair,  president, 
explained  this  situation  and  said  the 
company  has  undertaken  to  construct 


an  experimental  trailer  in  its  own 
shops  and  he  thought  this  would  be 
ready  in  sixty  days.  The  plans  and 
specifications  will  be  submitted  to  the 
commission.  Most  of  the  routes 
operated  by  the  Surface  Lines  do  not 
have  loops  at  both  ends,  but  there  are 
a  number  of  lines  where  it  is  believed 
two-car  trains  can  be  operated  to  ad- 
vantage, particularly  on  some  routco 
entering  the  business  district. 

At  the  same  session  before  the  com- 
mission complaints  were  made  through 
the  Attorney  General's  office  that  many 
cars  were  being  held  in  depots  during 
rush  hours.  In  nearly  every  case  it 
was  explained  that  this  was  due  to  de- 
fective equipment  or  shortage  of  crews. 


Bufifalo  Fares  Discussed 

Council    Members    Inclined    to    Reject 

Proposal  for  a  Charge  for 

Transfers 

Members  of  the  City  Council  of 
Buffalo,  N.  Y.,  have  signified  their  in- 
tention of  rejecting  the  proposal  of  the 
International  Railway  that  the  city  join 
with  the  company  in  an  application  to 
the  Public  Service  Commission,  Second 
District,  for  an  order  providing  for  a 
basic  5-cent  fare  with  a  charge  of  3 
cents  for  the  first  transfer  and  1  cent 
for  each  additional  transfer,  in  place 
of  the  7-cent  fare  order  of  last  No- 
vember. 

Herbert  G.  Tulley,  now  president 
of  the  railway,  says  that  as  soon  as  the 
Council  formally  rejects  the  proposal 
the  company  will  give  the  city  ten  days' 
notice  that  it  will  put  the  7-cent  fare 
into  effect.  Thomas  E.  Mitten,  a  mem- 
ber of  the  bondholders'  protective  com- 
mittee and  a  big  factor  in  the  operation 
of  the  International,  has  been  opposed 
to  a  7-cent  fare.  It  was  he  who  sug- 
gested the  3-cent  transfer  charge. 

After  a  series  of  conferences  with 
the  municipal  authorities,  Mr.  Mitten 
and  Mr.  Tulley  agreed  to  reduce  the 
charge  for  the  second  transfer  from  3 
cents  to  1  cent.  Mayor  George  S.  Buck 
says  he  might  consent  to  a  transfer 
charge  if  a  2-cent  charge  is  made  for 
the  first  transfer  and  a  1-cent  charge 
for  the  second  transfer.  This  the  com- 
pany refuses  to  consider. 

Three  of  the  five  members  of  the  City 
Council  have  publicly  announced  they 
will  not  allow  the  company  to  charge 
a  7-cent  fare  despite  the  action  of  the 
Public  Service  Commission  and  will 
carry  the  appeal  to  the  United  States 
Supreme  Court  for  a  decision  as  to 
whether  or  not  the  Public  Service  Com- 
mission's 7-cent  fare  order  is  constitu- 
tional in  view  of  the  company's  fran- 
chise fixing  a  5-cent  fare  with  free 
transfers. 

In  his  report  to  the  City  Council  after 
an  investigation  into  the  number  of 
passengers  who  use  transfers,  Mr. 
Tulley  said  that  only  40  per  cent  of  the 
riders  use  transfers.  He  believed  it 
would  not  be  fair  to  charge  a  straight 
7-cent  fare  when  a  3-cent  transfer 
charge  would  serve  the  same  purpose 
and  only  affect  part  of  the  patrons. 
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City   Protests  8-Cent   Fare 
in  St.  Louis 

The  Public  Service  Commission  of 
Missouri  has  (rranted  an  extension  of 
time  to  the  United  Railways,  St.  Louis, 
under  which  it  may  collect  an  8-cent 
fare  from  single  passengers  over  iU 
lines  until  April  15.  Thecity  is  demand- 
ing a  rate  of  7  cents,  with  four  tickets 
to  be  sold  for  a  quarter.  The  city  con- 
tends that  the  valuation  of  $60,000,000 
claimed  by  the  company  for  rate-mak- 
ing purposes  is  $10,000,000  too  high. 
The  order  of  the  commission  authoriz- 
ing the  8-cent  fare  was  effective  until 
March  20.  The  company  asked  for  an 
indefinite  extension. 

Major  C.  E.  Smith,  consulting  engi- 
neer of  the  city,  was  one  of  the  prin- 
cipal witnesses  for  the  city.  He  said 
that  it  was  his  belief  $2,000,000  a  year 
could  be  saved  by  the  company  by  in- 
stalling one-man  cars  and  operating 
them  intelligently.  There  were  several 
sharp  tilts  between  Mr.  Smith  and 
Thomas  E.  Francis,  attorney  for  the 
company.  Mr.  Smith  submitted  thirty- 
two  exhibits  covering  the  operations 
of  railway  systems  in  various  cities. 
His  conclusion  was  that  the  St.  Louis 
railway  is  being  poorly  managed.  Mr. 
Francis  at  one  point  said: 

Never  havlnc  operated  a  »troet  railway 
ayatem  youraelf,  you  are  merely  ^Ivtns 
horseback  opinlona  aa  to  how  the  St  i»um 
line  should  b«  operated,  are  you  not? 

Mr.  Smith  replied  that  was  a  horse- 
back question.    He  then  said: 

I  do  know  that  aome  (00  street  railway 
line*  are  operatlnif  one-man  cars,  and  that 
the  St  Louis  ayatem  la  from  Dve  to  ten 
years  behind  more  projiresslve  systems.  I 
have  made  It  my  business  to  lesjm  these 
facts. 

Colonel  Albert  T.  Perkins,  manager 
of  the  company,  said  it  was  the  inten- 
tion of  the  company  to  ask  the  com- 
mission for  authority  to  expend  prob- 
ably $2,000,000  for  new  cars  and  some- 
thing like  $1,600,000  for  replacing  old 
tTAcka,  and  these  sums  would  more  than 
conaame  the  reserve  and  depreciation 
funds. 


ning,  the  court  telling  Mr.  Freeman  to 
see  if  things  could  not  be  put  on  a  pay- 
ing basis,  "if  Providence  would  let  him." 

The  railway's  line  on  the  west  side 
runs  from  Windsor  to  the  Massachu- 
setts line  and  on  the  east  side  from 
East  Windsor  Hill  to  the  State  line. 
The  increase  in  fares  awaits  formal 
action  by  the  Public  Utilities  Commis- 
sion, which  assured  Mr.  Freeman  be- 
fore he  asked  the  court  for  the  increase 
that  it  saw  no  reason  for  refusing  it. 

The  interest  on  the  bonds  of  the 
company  has  been  in  default  for  about 
two  and  one-half  years  and  the  taxes 
due  to  the  State  of  Connecticut  have 
not  been  paid  for  three  years.  Mr. 
Freeman  is  not  particularly  optimistic 
about  the  way  in  which  patrons  of  the 
road  will  take  the  new  rate. 


Four  10-Cent  Zones  Established 

Four  10-cent  zones  on  each  side  of 
the  Connecticut  River  for  the  13  miles 
of  track  on  each  side  owned  by  the 
Hartford  A  Springfield  Street  Railway 
wer«  aathoriMd  by  Judge  Lucien  F. 
BarpM  of  the  Superior  Court  of  Hart- 
ford County  on  March  19,  after  Re- 
ceiver Harrison  B.  Freeman  had  in- 
formed the  court  that  the  bondholders 
had  refused  to  advance  any  more 
money  to  the  road. 

The  new  rates  mean  an  advance  in 
fare  from  61  to  M  centa  on  each  side 
of  the  river,  between  Hartford  and 
Springfield,  the  Connecticut  Company 
and  the  Springfield  Street  Railway 
operating  part  of  the  road  on  either 
side  of  Mr.  Freeman's  company  and 
allowing  the  Hartford  *  Springfield 
company's  cars  to  run  over  their  lines. 
The  connecting  lines  will  not  increase 
fare*. 

Only  a  week  before  the  rpceiver  had 
received  authority  from  Judge  Burpee 
to  borrow  $10,000  to  keep  the  road  nin- 


Monongahela  Fare  Case  Presented. — 
The  rate  case  of  the  Monongahela' Val- 
ley Traction  Company,  Fairmont,  W. 
Va.,  which  asks  for  increased  fares  on 
its  lines  in  Parkersburg,  was  submit- 
ted to  the  Public  Service  Commission 
on  March  27.  The  commission  has 
taken  the  matter  under  advisement. 

Ten  CenU  Asked  in  Walla  Walla.— 
The  Walla  Walla  Valley  Railway, 
Walla  Walla,  Wash.,  has  filed  with  the 
State  Pubic  Service  Commission  a  rate 
schedule  under  which  it  proposes  to 
charge  10-cent  fares  in  Walla  Walla 
beginning  April  15.  The  present  fare 
h  8  cents. 

One-Man  Cars  for  Boston. — Edward 
Dana,  general  manager  of  the  Boston 
(Mass.)  Elevated  Railway,  has  applied 
to  the  State  Department  of  Public 
Utilities  for  authority  to  operate  one- 
man  safety  cars  on  the  company's 
lines.  The  road  has  contracted  for 
thirty  such  cars. 

Savannah  Hearings  Ended.  —  The 
Georgia  Railroad  Commission  has  con- 
cluded hearings  at  Savannah  on  the 
petition  of  the  Savannah  Electric  Com- 
pany to  increase  its  fare  and  its  light- 
ing and  power  rates.  C.  M.  Candler, 
chairman  of  the  commission,  stated  that 
a  decision  would  be  announced  shortly. 

Seven  CenU  in  Sheridan. — The  Sheri- 
dan (Wyo.)  Railway  began  charging 
7-cent  fares  on  March  16.  The  in- 
crease was  authorized  by  the  State 
Board  of  Equalization  A  Public  Ser- 
vice Commission.  The  commission's 
order  provided  for  the  sale  of  twenty 
ticketo  for  $1.25,  making  the  ticket 
rate  61  cents.  The  fare  was  formerly 
5  cents. 

Higher  Fare  in  MorrUtown. — Savm- 
cent  faras  became  effective  on  th«  linM 
of  the  Morris  County  Traction  Com- 
pany, Morristown,  N.  J.,  on  April  1. 
The  incrvase  waa  made  ander  author- 


ity of  the  State  Board  of  Public  Utility 
Commissioners.  The  rate  was  formerly 
6  cents.  The  board  refused  to  allow 
the  company  to  raise  the  price  of 
school  tickets  from  3  cents  to  3i  cente. 

Six  Cent*  in  Little  Rock.— The  City 
Council  of  Little  Rock,  Ark.,  on  March 
23  passed  an  ordinance  under  the  terms 
of  which  the  Little  Rock  Railway  & 
Electric  Company  will  be  perinitted  to 
raise  its  fare  from  5  cents  to  6  cents. 
The  company  will  be  required  to  spend 
$100,000  on  additional  equipment  for 
rush-hour  service  within  the  next  four 
months. 

Denies  8-Cent  Fare.— The  Missouri 
Public  Service  Commission  has  denied 
the  application  of  the  Kansas  City 
Railways  for  permission  to  charge 
8-cent  fares  on  its  lines  in  Independ- 
ence. The  present  5-cent  fare  within 
the  city  limits  has  been  ordered  con- 
tinued. The  commission  has  author- 
ized an  increase  in  the  rate  between 
Kansas  City  and  Independence  to  10 
cents.  The  order  went  into  effect  on 
April  1. 

Fares  Up  on  French  Lines. — French 
tramways  and  bus  lines  are  raising 
their  fares.  The  Paris  "Metro,"  or 
subway,  has  been  authorized  by  the 
municipal  authorities  to  increase  its 
rates  from  5  cents  to  10  centa,  first 
class,  and  from  3  cents  to  6  cents,  sec- 
ond class.  Fares  on  the  Paris  sur- 
face lines  and  bus  routes  have  been  ad- 
vanced from  6  cents  to  12  cents,  first 
class,  and  from  3  cents  to  10  cents, 
i^econd  class. 

Fights  Nashville  Increase. — A  resolu- 
tion calling  for  a  committee  of  three 
to  recommend  an  expert  appraiser  to 
examine  the  books  of  the  Nashville 
Railway  &  Light  Company,  Nashville, 
Tenn.,  was  recently  adopted  by  the 
Nashville  City  Commission.  The  reso- 
lution charged  the  State  Railroad  & 
Public  Utilities  Commission  with  "un- 
just discrimination"  against  the  city 
in  permitting  the  company  to  raise  its 
fare  to  7  cents. 

WouW  Grant  6-Cent  Fare.— The  Pub- 
lic Service  Commission  of  Washington 
has  been  petitioned  by  the  Hoquiam 
Commercial  Club,  Merchants'  and 
Traders'  Bureau  and  the  Rotary  Club 
to  grant  the  Gray's  Harbor  Railway 
&  Light  Company,  Aberdeen,  a  6-cent 
fare.  The  company  has  filed  with  the 
commission  a  7.cent  schedule  to  re- 
place its  present  5-cent  fare.  The 
City  Council  of  Aberdeen  has  protested 
the  7-cent  fare  to  the  State  commis- 
sion. 

Ask  More  for  New  York  LInea.— Two 
electric  railways  operating  in  New 
York  SUte  have  applied  to  the  Public 
Service  Commission  for  the  Second 
District  for  permission  to  raise  their 
far«8.  The  Peekskill  Lighting  &  Bail- 
road  Company  asks  authority  to 
charge  a  7-««nt  fare  in  Peekskill  for 
a  period  of  one  year.  The  fare  is  now 
6  cents.  The  Poekskill  trustees  have 
already  approved  the  increase.  A  10- 
cent  fare  ia  asked  by  the  Putnam  ft 
Waatchester  Traction  Company,  oper- 
ating between  Peekskill  «nd  Oregon. 
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Bulletin  ior  Charlotte  Carmen. — As  a 

part  of  its  campaign  for  improved  pub- 
lic relations,  the  Piedmont  &  Northern 
Railway,  Charlotte,  N.  C,  has  begun 
the  publication  of  a  semi-monthly  bul- 
letin, th«  P.  &  N.  Special,  which  is  to 
be  sent  free  to  all  employees  and  all 
shippers  served  by  its  lines.  This  pub- 
lication is  to  be  edited  by  John  Paul 
Lucas,  director  of  public  relations  for 
the  Southern  Public  Utilities  Company, 
who  has  assumed  a  similar  position 
with  the  railway. 

More  Cars  for  Subway. — The  Inter- 
jorough  Rapid  Transit  Company,  New 
York,  N.  Y.,  on  March  25  placed  in 
operation  new  service  schedules  called 
for  by  the  order  of  the  Public  Service 
Commission  for  the  First  District  for 
increased  service  in  both  rush  hours 
and  non-rush  hours.  The  principal  in- 
ci  eases  made  are  in  non-rush  hours. 
Trains  are  to  be  operated  on  more  fre- 
quent headway  and  with  an  increased 
number  of  cars.  The  service  as  called 
for  provides  nearly  25,000  more  seats 
than  were  operated  daily  prior  to 
March  25.  Increases  are  made  in  the 
evening  non-rush  hours  as  well  as  in 
day-time  non-rush  hours,  while  there 
has  also  been  a  material  increase  made 
in  the  local  service  operated  in  the 
west  side  subway  in  evening  rush  hours. 

Would    Raise    Commutation    Rate. — 

The  Union  Traction  Company  of  Indi- 
ana, Anderson,  Ind.,  has  filed  a  peti- 
tion with  the  State  Public  Service  Com- 
mission asking  for  an  increase  in  its 
commutation  rates  on  all  of  its  lines. 
The  company  asks  that  the  rate  of 
li  cents  a  mile  on  commutation  books 
be  changed  to  a  basis  of  forty  rides 
for  the  price  of  twenty-five  full  one- 
way tickets  at  23  cents  a  mile.  This 
would  mean  a  rate  of  1.64  cents  a  mile. 
The  company  asks  that  a  minimum 
charge  of  from  $3  to  %i  be  fixed  for 
any  book  of  tickets  and  that  it  have 
authority  to  put  the  new  rates  in  effect 
on  ten  days'  notice.  It  points  out  that 
the  commission  has  granted  commuta- 
tion rates  similar  to  those  which  it 
asks  to  traction  companies  in  adjacent 
territory. 

Must   Pass   on  Jacksonville   Fares. — 

The  Supreme  Court  of  Florida  on  March 
19  handed  down  an  opinion  affirming 
the  authority  of  the  State  Railroad 
Commission  to  fix  rates  of  fare,  munic- 
ipal franchise  ordinances  notwithstand- 
ing. Under  the  court's  order  the  com- 
mission is  called  upon  to  pass  upon  the 
petition  of  E.  J.  Triay,  receiver  for  the 
Jacksonville  Traction  Company,  for  a 
7-cent  fare  on  the  company's  lines.  Fol- 
lowing the  refusal  of  the  Jacksonville 
voters  to  grant  the  higher  rate,  the 
receiver  applied  to  the  commission, 
which  refused  to  act  in  the  case  on  the 
ground  of  lack  of  jurisdiction.  Mr. 
Triay  then  secured  from  the  Supreme 
Court  an  alternative  writ  of  man- 
damus directing  the  commission  to 
hear  the  application.  The  commis- 
sioners thereupon  asked  the  court  to 
quash  the  writ. 

Interurban  Road  Retrenching. — Pack- 
age freight  and  other  freight  service 


was  discontinued  on  March  15  on  the 
lines  of  the  Maumee  Valley  Railways 
&  Light  Company,  connecting  Toledo, 
Maumee  and  Perrysburg.  The  abandon- 
ment of  the  service  has  been  approved 
by  the  Public  Utilities  Commission 
after  the  company  showed  that  it  had 
operated  at  a  loss  for  some  time.  Ap- 
proval of  the  passenger  fare  increase 
recently  submitted  to  the  commission 
is  still  pending.  Several  suggestions 
for  curtailing  passenger  service  have 
been  presented,  but  company  officials 
declare  they  are  not  feasible.  Recently 
the  company  asked  bondholders  to  al- 
low an  extension  of  one  year  with  a 
higher  rate  of  interest  and  an  option 
on  another  extra  year  extension  on 
account  of  the  financial  situation  of 
the  company. 

Fargo  Lines  in  Need. — The  Fargo  & 
Moorhead  Street  Railway,  a  subsidiary 
of  the  Northern  States  Power  Com- 
pany, which  operates  in  Fargo,  N.  D., 
and  Moorhead,  Minn.,  has  appealed  to 
the  authorities  of  these  cities  for 
financial  relief.  The  Fargo  City  Com- 
mission has  indicated  its  willingness  to 
meet  with  representatives  of  the  Moor- 
head City  Council  to  consider  the  com- 
pany's request  with  a  view  to  grant- 
ing it  an  increase  in  fare.  In  asking 
for  additional  income  for  the  lines, 
M.  L.  Hibbard,  general  manager  of  the 
company,  stated  that  net  operating 
revenue  for  1919  amounted  to  $3,185 
and  that  wage  increases  made  in  Jan- 
uary of  this  year  involved  additional 
expenditures  of  $7,500  annually.  He 
pointed  out  that  this  increase  in  oper- 
ating expenses  would  wipe  out  the  ap- 
parent profit  of  1919  and  would  create 
a  deficit  of  over  $4,000  in  1920. 


New 
Publications 


Controllers   for  Electric  Motors 

By  Henry  D.  James.  364  pages.  Illus- 
trated. D.  Van  Nostrand  Company,  New 
York  City. 

This  work  is  based  on  a  series  of 
articles  originally  published  in  the 
Electric  Journal  during  1917  and  1918. 
It  refers  particularly  to  industrial  con- 
trollers, but  it  includes  a  chapter  on 
series  parallel  control  and  the  electro- 
pneumatic  contactor.  The  book  gives 
much  practical  information  on  this  vital 
subject. 

Diary   for   1920 

Published  by  the  Blectrlc  Railway  & 
Tramway  Journal,  16  Bldon  Street,  London, 
E.   C. 

Besides  containing  a  space  for  each 
day  with  blotter  between  the  leaves, 
this  diary  gives  the  text  of  the  1919 
transport  act,  award  of  the  Court  of 
Arbitration  for  workers,  list  of  British 
tramways,  railways,  and  light  railway 
companies  and  their  officials,  together 
with  a  list  of  colonial  and  foreign  rail- 
ways with  officials  having '  offices  in 
London,  etc. 


Statistics  in  Business 

By  Horace  Secrist,  Professor  of  Eco- 
nomics and  Statistics,  Northwestern  Univer- 
sity. 137  pages.  Illustrated.  McGraw-Hill 
Book  Company,  Inc.,  New  York  City. 

In  compact  and  readable  form  Dr. 
Secrist  has  given  a  lot  of  information 
regarding  the  collection,  assimilation 
and  presentation  of  data.  In  view  of 
the  increasing  tendency  to  put  facts 
into  graphical  form,  such  books  as 
these  should  prove  helpful  and  stimu- 
lating. In  this  book  the  author  has 
something  to  say  also  regarding  sum- 
marizing the  facts,  the  deduction  of 
averages,  etc.,  a  very  important  topic 
in  electric  railway  analysis. 

Design  and  Construction  of  Heat 

Engines 

By  W.  E.  Ninde,  associate  professor  of 
mechanical  engineering,  Syracuse  Univer- 
sity. 704  pages.  Illustrated.  McGraw-Hill 
Book   Company,    Inc.,    New   York,   N.   Y. 

Professor  Ninde  states  in  his  preface 
that  the  object  of  this  book  is  to  supply 
in  one  volume  the  material  most  es- 
sential to  the  well-equipped,  independ- 
ent designer  of  heat  engines,  and  to 
give  this  material  in  the  form  most  con- 
venient for  use  in  classroom  and  prac- 
tical work  by  separate  treatment  of  the 
different  phases  of  the  subject.  He  has 
based  the  book  upon  his  notes  covering 
twenty  years  of  practice  in  this  field 
and  in  the  light  of  a  teaching  experi- 
ence of  ten  years.  The  text  is  divided 
into  sections  on  the  heat  engine,  ther- 
modynamics, friction  and  lubrication, 
power  and  thrust,  mechanics  and  ma- 
chine design.  While  the  scope  is  very 
broad,  the  book  seems  to  be  well  bal- 
anced and  should  be  valuable  not  only 
as  text  in  the  classroom  but  as  refer- 
ence material  for  power-plant  operat- 
ing engineers. 

Selling  Your  Services 

By  George  Conover  Pearson.  Jordan- 
Goodwin  Corporation,  New  York.  N.  Y. 
237   pages,   5   in.   x   7i   in.     Price   J2. 

The  book  is  filled  with  practical  ex- 
amples of  advertisements,  circular 
letters,  application  letters,  follow-up 
letters,  and  telegrams,  most  of  which 
have  been  actually  used  in  obtaining 
better  opportunities  for  technical  men, 
salesmen,  sales  managers,  foremen,  ac- 
countants, advertising  managers,  clerks, 
stenographers,  editors,  etc.  It  is  pre- 
sented in  very  readable  form  and  is 
completely  indexed.  "Selling  Your 
Services"  is  not  an  instruction  course. 
It  tells  the  man  seeking  to  sell  his 
services  how  to  take  whatever  knowl- 
edge and  training  he  has  now  and  find 
the  best  market,  the  market  where  his 
ability  will  be  of  the  most  value  and 
therefore  will  give  him  the  largest 
returns.  Knowing  that  the  same  funda- 
mental laws  that  are  effective  in  sell- 
ing any  product  apply  equally  well  to 
selling  a  man's  services,  Mr.  Pearson 
has  given  in  simple,  practical,  usable 
form  plans  that  any  man  can  follow 
to  conduct  a  resultful  campaign  to  sell 
his  own  services.  For  the  man  who  has 
no  job,  the  man  who  has  not  the  kind 
of  job  he  desires,  and  the  man  who 
feels  he  has  reached  his  limit  in  his 
present  job,  "Selling  Your  Services" 
should  be  of  real  benefit. 
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New  International  President 

Mr.  Tulley   Elected   Head  at  Buffalo 

— Many  Other  Changes  in  Officers 

and  Directors 

Herbert  G.  Tulley  of  Philadelphia, 
vice-president  of  the  Philadelphia  (Pa.) 
Rapid  Transit  Company  and  acting 
president  of  the  International  Railway, 
Buffalo,  N.  Y.,  since  the  resignation 
of  Edward  G.  Connette,  has  been 
elected  president  of  the  International. 
C.  A.  Weber,  secretary  to  Thomas  E. 
Mitten  of  the  Philadelphia  Rapid 
Transit  Company,  has  been  elected 
secretary  of  the  International  Rail- 
way, to  succeed  N.  N.  OIlie,  who  has 
been  made  assistant  secretary.  Willis 
C.  Dunbar  has  been  elected  comp- 
troller and  E.  J.  Dickson  has  been  re- 
elected  vice-president. 

These  members  of  the  board  of  di- 
rectors have  retired:  S.  R.  Bertron, 
Rodman  E.  Griscom,  Edward  G.  Con- 
nette, George  Bullock,  Francis  T. 
Homer,  Marshal  J.  Dodge,  H.  G.  Pritch- 
ard,  Henry  W.  Killeen,  of  counsel; 
John  L.  Clawson  and  Robert  W.  Pom- 
eroy. 

The  new  directors  elected  include  Dr. 
Henry  C.  Buswell,  Walter  P.  Cooke, 
chairman  of  the  board  of  the  Marine 
Trust  Company,  Buffalo;  E.  J.  Dickson, 
vice-president;  Willis  C.  Dunbar,  Cole- 
man J.  Joyce,  R.  Walter  Leigh,  New 
York;  Thomas  E.  Mitten,  Philadelphia; 
Nelson  Robinson,  Carlton  H.  Smith, 
Herbert  G.  Tulley,  president,  and  Carl 
A.  Weber.  Mr.  Joyce  is  counsel  for 
the  Mitten  interests. 

The  directors  who  hold  over  include 
John  W.  Barr,  Jr.,  Louisville;  Charles 
R.  Huntley,  president  of  the  Buffalo 
General  Electric  Company;  Thoma.s 
Penney,  general  counsel;  Harry  T. 
Ramsdell,  Harry  Yates  and  Henry  C. 
Zcller. 

The  election  of  the  new  board  means 
the  elimination  of  the  Bertron-Griscom 
interests  of  New  York  and  the  entrance 
of  Mr.  Mitten  and  Mr.  Robinson  and 
their  aasociatea  into  the  active  manage- 
ment of  the  Buffalo  lines.  A  number 
of  the  new  directors  are  Buffalo  fin- 
anciers. President  Tulley  has  decided 
U>  make  his  home  in  Buffalo. 

Mr.  Tulley  was  bom  in  England  in 
1872.  He  received  his  early  training  in 
the  British  Army,  from  which  he  was 
honorably  discharged  after  several 
years'  service  in  India.  Coming  to  the 
United  States,  he  entered  the  employ  of 
the  Chicago  City  Railway,  where  he 
met  Thomas  E.  Mitten.  When  the 
Stoteabury- Mitten  management  took 
hold  of  the  Philadelphia  traction  situ- 
ation in  1911.  Mr.  Tulley  was  made 
assistant  to  the  president  of  the  Phila- 
delphia Rapid  Transit  Company.  In 
D«««mber,    1918,   he   was   advanced    to 


vice-president  of  the  company.  When 
Mr.  Mitten  took  over  the  direction  of 
the  International  Railway,  following  Mr. 
Connette's  resignation,  Mr.  Tulley  was 
made  acting  president  of  that  road.  A 
portrait  and  biography  of  Mr.  Tulley 
were  published  in  the  Electric  Rail- 
way Journal  for  Dec.  21,  1918. 


J.  V.  Sullivan,  Executive 

From    Figuring    About    Facts,   Chicago 

Statistician  Turns  to  Face 

Facts  With  Figures 

J.  V.  Sullivan,  statistician  of  the  Chi- 
cago (III.)  Surface  Lines,  has  received 
from  Henry  A.  Blair  the  signal  promo- 


V.  .sni.l.lVAN 


tion  to  the  position  nf  assistant  to  the 
president.  In  his  new  capacity  Mr. 
Sullivan  will  be  entruste<l  with  duties 
of  a  highly  responsible  nature. 

For  the  immediate  future  his  time 
will  be  largely  occupied  in  working  with 
John  A.  Beeler,  consulting  engineer, 
who  is  making  an  extended  study  of 
the  traffic  conditions,  equipment  and 
organization  of  the  Surface  Lines. 
Thereafter,  he  will  presumably  work 
closely  with  Williston  Fish,  general 
manager,  in  carrying  out  Mr.  Beeler's 
recommendations  and  in  bringing  about 
operating  economies  and  general  im- 
provements in  the  service. 

Mr.  Sullivan  takes  up  his  new  duties 
with  a  well-rounded  knowledge  of  trans- 
portation matters  gained  through  six- 
teen years  of  service  with  the  electric 
railways  of  Chicago,  during  which  he  has 
had  many  opportunities  for  study  of 
the  systems  in  other  cities  as  well.  His 
experience  in  the  brnad  aspects  of  these 
matters  has  also  been  enhanced  through 
service  during  the  past  several  years 
as  a  member  of  the  executive  com- 
mittee of  the  American  Electric  Rail- 
way Transportation  A  Traffic  Asso- 
ciation, chairman  of  the  committee  on 
rush-hour  service,  chairman  of  the  com- 


mittee on  definitions,  member  for  four 
terms  and  then  chairman  of  the  com- 
mittee on  fares  and  transfers  and 
member  of  the  standards  committee. 
These  activities  have  also  given  him  a 
wide  acquaintance  among  railway  men. 
Mr.  Sullivan  was  bom  in  Chicago  on 
Nov.  1,  1878.  He  was  graduated  from 
Notre  Dame  University  in  1897  and 
then  spent  seven  years  in  newspaper 
work  in  Chicago.  His  railway  experi- 
ence began  in  1904,  when  he  became 
connected  with  the  traction  companies 
operating  on  the  north  and  west  sides 
of  Chicago,  the  predecessors  of  the 
Chicago  Railways,  as  general  passen- 
ger agent.  He  served  in  this  capacity 
for  one  year  and  was  then  promoted 
to  the  position  of  general  supervisor, 
which  he  held  until  the  operating  con- 
solidation of  the  Chicago  Railways  and 
the  Chicago  City  Railway  in  1914,  to 
form  the  Chicago  Surface  Lines.  Since 
that  time  he  has  been  statistician  of 
the  combined  companies. 


Mr.  Wood  Heads  Pacific  Railway 
Club 

At  its  annual  meeting,  held  in  San 
Francisco,  Cal.,  on  March  16,  the  Pacific 
Railway  Club  elected  the  following  of- 
ficers for  the  ensuing  year: 

President,  Dennistoun  Wood,  assist- 
ant mechanical  engineer  and  engineer 
of  tests  of  the  Southern  Pacific  Com- 
pKny;  first  vice-president,  G.  H.  Har- 
ris, general  superintendent  of  the  San 
Francisco-Oakland  Terminal  Railways; 
second  vice-president,  F.  S.  Foote,  Jr., 
professor  of  railroad  engineering  at 
the  University  of  California;  treasurer, 
G.  H.  Baker,  assistant  general  freight 
agent  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway;  secretary,  W.  S.  Wollner, 
general  safety  and  welfare  agent  of  the 
Northwestern  Pacific  Railroad. 

Following  the  election  of  officers, 
Samuel  O.  Dunn,  editor  of  the  Rail- 
way Age,  delivered  an  address  on  "The 
Future    of    the    Railroads." 


C.  H.  Crooks,  general  manager  of 
the  Fort  Dodge,  Des  Moines  &  South- 
em  Railroad,  Boone,  Iowa,  has  been 
elected  president  of  the  company.  Mr. 
Crooks  will  continue  to  act  as  general 
manager  in  addition  to  discharging  the 
duties  of  president. 

Gordon  Campbell  has  been  elected 
president  of  the  Western  New  York 
&  Pennsylvania  Traction  Company, 
Olean,  N.  Y.,  to  succeed  Wilson  R. 
Page,  resigned.  Mr.  Campbell  is  the 
representative  of  Day  A  Zimmerman, 
who  will  operate  and  manage  the  local 
properties.  He  is  president  of  the  York 
(Pa.)   Railways. 

Wilson  R.  Page  ha*  resigned  as  pres- 
ident of  the  Western  New  York  A 
Pennsylvania  Traction  Company, 
Olean,  N.  Y.,  effective  from  April  1, 
when  the  management  of  the  property 
was  taken  over  by  Day  A  Zimmerman. 
The  company  operates  the  Olean  local 
lines  and  intcrurban  lines  from  Olean  to 
Rock  City,  Salamanca,  Bradford  and 
Little  Valley. 
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Mr.  Mortimer  Resigns 

During  His  Ten  Years  as  Vice-President  and  President  North 
American  Company  Net  Earnings  Have  Nearly  Trebled 

James  D.  Mortimer,  who  has  been  responsibility  with  the  labor  adjustment 
connected  with  the  North  American  committee  elected  in  each  department 
Company  for  more  than  ten  years,  first     by  the  employees.     The   E.   M.   B.   A., 


as  vice-president  and  for  six  years  as 
president,  has  resigned,  the  resignation 
to  become  effective  Nov.  1,  1920.  He 
succeeded  James  Campbell  as  president 
in  1914.  Mr.  Campbell  thereupon  be- 
came chairman  of  the  board  of  di- 
rectors, but  died   a  few  months   later. 

Earning  Capacity  Early 
Visualized 

Mr.  Mortimer's  career  with  the  North 
American  Company  has  been  marked 
by  loyalty  to  Mr.  Campbell  and  his 
policies,  as  well  as  by  a  spirit  of  origi- 


which  was  organized  in  Wisconsin  in 
February,  1912,  and  later  on  the  other 
properties,  operates  as  a  fraternal 
industrial  union.  Its  membership  in- 
cludes all  of  the  permanent  employees 
of  the  subsidiary  companies.  The 
activities  of  the  association  have  since 
greatly  expanded.  In  1914  the  E.  M. 
B.  Savings  &  Loan  Association  was 
organized  and  the  employees  of  the 
subsidiary  companies  have  subscribed 
for  nearly  $5,000,000  of  its  stock. 

Mr.     Mortimer     was     also     one     of 

the   first   to   call   the   attention    of   the 

nal    progressiveness    which    has    kept    industry  and  others  to  the  unprofitable- 

him  on  the  front  line  of  utility  progress,     ness   of  the   electric   railway   business. 


Within  two  months  of  the  date  of  his 
taking  the  North  American  vice-presi- 
dency Mr.  Mortimer  stated  to  Mr. 
Campbell  that  the  company  was  capable 
of  earning  10  per  cent  on  its  stock  in- 
stead of  the  4  per  cent  or  so  which  it 
was  then  earning.  That  goal,  which  to 
others  then  seemed  remote,  has  been 
reached  in  ten  years,  as  for  the  twelve 
months  ended  Feb.  29  the  net  income 
was  practically  10  per  cent,  after 
reaching  8.54  per  cent  in  1918. 

Mr.  Mortimer  has  always  been  willing 
to  break  away  from  the  beaten  paths 
in  utility  development,  as  is  illustrated 
by  a  number  of  conspicuous  events  of 
his  administration.  For  example,  the 
zone  system  of  fare  collection  appealed 
to  him  as  rational  as  early  as  1911  and 
three  year.s  later  it  was  applied  in 
Milwaukee  and  vicinity,  with  the  result 
that  now  in  that  city  riders  are  paying 
fares  which  have  a  relation  to  the 
length  of  ride,  excepting  in  the  cen- 
tral area.  He  also  early  advocated 
the  use  of  trailers  to  increase  car  unit 
capacity  at  times.    More  important  still 


Much  of  his  work  as  chairman  of  the 
program    committee    of   the    American 
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Electric  Railway  Association  has  been 
along  these  lines,  including  his  ad- 
vocacy of  an  attitude  on  the  part  of 
he  applied  the  principle  of  metering  the  electric  railways  favorable  to  municipal 
effect  of  labor,  leading  to  the  develop-  ownership  as  best  for  the  railways  al- 
nient  of  a  new  system  of  wages  though  not  for.  the  public, 
providing  additional  compensation  in  This  last  statement  brings  us  to  Mr. 
accordance  with  productivity.  This  Mortimer's  great  interest  in  what  may 
was  first  applied  in  the  Cold  Spring  be  termed  mass  psychology.  This,  his 
shops  at  Milwaukee,  and  gradually  ex-  experience  shows,  is  a  most  important 
tended  to  the  power  plant,  to  the  trans-  factor  in  getting  results.  His  studies, 
portation  and  accounting  departments  for  example,  as  to  the  psychological 
and  to  the  linemen.  It  is  now  the  side  of  car  riding,  of  the  reaction  se- 
i-uling  plan  in  substantially  all  depart-  cured  from  public  addresses  by  utility 
ments  of  all  of  the  companies  underly-     officials,    etc.,    illustrate    this    interest. 


ing  the  parent  organization. 

Real  Co-operation  With  Labor 

In     his    efforts    to    co-ordinate     the 
interests    of    employees    and    employer 


As  to  car  riding,  the  report  prepared 
for  the  association  by  F.  W.  Doolittle, 
under  Mr.  Mortimer's  direction  as  chair- 
man of  the  committee  on  cost  of  trans- 
portation service,  contains  tangible  evi- 


Mr.    Mortimer   applied   in    1915   in   the  dence  of  the  importance   of  getting  a 

transportation   department   at   Milwau-  proper   reaction   from    the   people.      In 

kee    a    system    of    review    by    the    em-  public  addresses,  also,  he  has  proved  it 

ployees     of     penalties     imposed     upon  to  be  highly  important  for  the  speaker 

trainmen     as     part     of     the     general  to  know  what  interpretation  will  be  put 

scheme  of  wage  conferences,  all   inter-  upon  his  remarks. 


woven  with  the  plan  of  bonus  wages 
and  bonus  committees.  This  led  natu- 
rally to  the  general  labor  contract  with 
the  Employfes'  Mutual  Benefit  Associa- 
tion  and    to   collective   bargaining   and 


But  most  important  of  all,  in  many 
ways,  of  the  duties  which  Mr.  Morti- 
mer has  been  called  upon  to  perform 
are  those  relating  to  finance.  He  dis- 
covered a  stratum  of  investors  in  pub- 


lic utility  securities  that  had  not  pre- 
viously been  reached.  More  than  3,600 
customers  of  the  Union  Electric  Light 
&  Power  Company  have  purchased 
$2,668,200  of  its  preferred  stock,  and 
more  than  6,000  investors  in  the  terri- 
tories that  are  served  by  the  Milwaukee 
Electric  Railway  &  Light  Company  and 
Wisconsin  Gas  &  Electric  Company 
have  purchased  notes  of  the  former  and 
notes  and  preferred  stock  of  the  latter. 
Through  his  personal  contact  with  utili- 
ties controlled  by  the  North  American 
Company  he  succeeded  in  producing 
.some  interesting  results  as  follows: 

After  All,  Money  Talks 

In  ten  years  the  Wisconsin  subsidia- 
ries increased  their  gross  earnings  by 
$12,203,000,  with  a  corresponding  plant 
and  property  account .  increase  of  $19,- 
226,000,  or  $1.67  for  each  dollar  of  in- 
creased gross  earnings.  For  the  Mis- 
souri group  (omitting  the  United  Rail- 
ways, St.  Louis)  the  corresponding 
figures  were  $5,596,000  and  $10,770,000, 
or  $1.92  per  dollar.  In  Wisconsin  the 
reserve  and  surplus,  after  providing  for 
dividends  and  maintenance  of  physical 
property,  increased  from  $4,592,000  to 
$11,543,000.  In  1909  the  railway  utili- 
ties produced  a  substantial  part  of  the 
gross  income  of  subsidiaries,  but  in  1919 
the  gross  income  from  such  utilities 
was  less  than  22  per  cent  of  that  of 
the  subsidiaries  and  their  operating 
revenues  were  less  than  29  per  cent. 

Mr.  Mortimer's  early  observation  of 
the  trend  of  operating  expenses  resulted 
in  practically  the  first  applications  to 
regulatory  bodies  for  relief,  and  his 
advocacy  of  automatic  regulation 
marked  an  epoch  in  all  public  utility 
industries  which  may  soon  be  expected 
to  bear  fruit. 

In  all  of  the  above  results  Mr.  Morti- 
mer gives  great  credit  to  the  men  by 
whom  he  has  been  surrounded,  and  for 
whose  welfare  he  has  constantly 
striven.  As  a  college  man  he  has  ap- 
preciated the  value  of  technical  and 
classical  training.  Twenty  years  ago  he 
graduated  as  honor  man  from  the  Uni- 
versity of  California.  After  teaching 
for  a  year  he  served  as  an  enginaer 
with  several  utility  properties,  reaching 
his  present  position  as  a  result  of  his 
contact  with  Mr.  Campbell,  who  was 
president  of  the  Telluride  Power  Com- 
pany when  Mr.  Mortimer  was  an  officer 
of  the  Electric  Bond  &  Share  Company. 

Active  in  Association  Councils 

Mr.  Mortimer  has  labored  diligently 
in  behalf  of  the  public  utility  industi-y  in 
many  ways,  and  his  advice  is  always 
valued  highly  in  the  councils  of  the 
American  Association  which  has  been 
the  vehicle  for  some  of  his  best  work. 
The  most  extended  researches  which 
have  been  conducted  under  his  direction 
were  those  embodied  in  the  reports  to 
the  American  Association  on  cost  of 
transportation  service  (1915)  and  on 
social  relations  (1917).  With  such  an 
established  record  for  initiative,  pro- 
gressiveness and  administrative  and 
financial  ability  it  seems  incredible  that 
Mr.  Mortimer  is  only  forty  years  of  age. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Credits  in  Railway  Field 
Improving 

Railways  Commencing   to  Find  Them- 
selves After  a  Hard  Winter — Mana- 
facturers  Cautious 

Credits  in  the  railway  field  are  fair, 
and  are  believed  to  be  improving  grad- 
ually. 

Manufacturers  generally  are  cautious 
in  regard  to  credit  but  have  been  liberal 
with  the  railways  and  helpful  within 
reason.  Of  course,  the  management, 
past  performance  and  prospects  of  the 
railway  are  taken  into  consideration 
before  any  extensions  are  permitted, 
but  on  the  whole  manufacturers  and 
supply  houses  have  been  quite  lenient 
during  the  past  winter. 

In  virtually  every  section  of  the  coun- 
try collections  are  not  in  such  good 
condition  as  they  were  at  the  first  of 
the  year.  There  has  been  no  radical 
falling  off  in  the  situation,  but  just 
enough  lengthening  of  collection  time 
to  cause  considerable  care  in  financial 
matters  to  be  exercised.  Money  is  not 
so  free  as  it  was  and  in  some  cases 
is  tight.  Call  money  is  high.  Early 
this  week  call  money  in  New  York  was 
12  per  cent,  following  a  renewal  rate  of 
8  per  cent.  Time  money  is  8  to  8i  per 
cent.  Actual  need  of  cash,  high  loan 
rates,  reduced  income  on  account  of 
bad  weather  during  January,  February 
and  March  and  income-tax  payments 
are  given  as  causes  for  the  general 
■lowing  up  of  collections. 


builders  are  unable  to  quote  less  than 
five  to  seven  months  delivery. 

Lumber  is  also  hard  to  obtain  and 
shipments  have  been  held  up  entirely 
too  long. 

Deliveries  on  rotary  plows  and  on 
short  or  long-broom  sweepers  are  not 
much  better  than  for  the  above  types. 
Motors  and  control  equipment  will  hold 
up  shipments  if  nothing  else  interferes. 


Snow  Plow  Deliveries  Five  to 
Seven  Months 

Stcrl   riatr  Scarcity  and   Uncertainties 

in  Lumber  Market  Add  to  Dif- 

flculties  of  Bnilders 

Railways  are  rapidly  coming  into  the 
market  at  this  time  for  snow  plows  and 
■weepers.  A  number  of  inquiries  have 
b««n  received  by  different  snow-plow 
and  swaeper  manufacturers  and  a  total 
of  aevm  aquipments  are  reported  as 
purchased  during  the  pant  two  weeks. 

A  large  number  of  railways  whose 
•xpariences  with  the  snow  storms  of 
tb*  past  winter  are  still  fresh  in  mind 
already  have  included  allowances  in 
their  budgets  for  different  kinds  of 
snow-removal  equipment  In  addition, 
purchases  since  the  beginning  of  the 
war  of  this  type  of  equipment  have 
baen  exceedingly  small,  so  from  all  in- 
dications, the  year  1920  will  be  a  record- 
breaker  as  far  an  the  purchase  of  snow- 
plows  and  sweepers  is  concerned. 

Owing  to  the  length  of  deliveries  on 
steel  plates  for  making  nose  plows, 
shear  plows,  flangers  and  scrapers,  the 


as  deliveries  are  now  from  four  to  six 
months  on  that  equipment. 

With  the  railways  counting  up  their 
losses  from  the  lack  of  proper  snow- 
removal  equipment,  and  with  the  re- 
port that  Boston  Elevated  Railway  has 
placed  orders  for  from  four  to  six  snow- 
plows  and  sweepers,  interest  by  both 
railway  men  and  manufacturers  will  be 
focussed  on  this  situation. 


Heater  Parts  to  Be  Ordered  Months  Ahead 

Extended  Deliveries  Force  Railways  This  Year  to  Place 
Requirements  Early 


Lack  of  labor  and  raw  material  at 
the  potteries,  coupled  with  an  unprec- 
edented demand,  has  caused  a  short- 
age of  hollow  ware. 

Deliveries  are  lengthening,  with  the 
result  that  electric  railway  heater  man- 
ufacturers are  experiencing  great  dif- 
ficulties in  making  shipments. 

Because  of  the  scarcity  of  hollow- 
ware,  large  electrical  manufacturers  of 
stoves,  ranges,  sockets,  insulators,  etc., 
now  are  attempting  to  buy  entire  pot- 
tery factories  in  order  to  keep  pace 
with  production  in  their  own  plants. 
If  they  are  successful,  it  will  decrease 
the  amount  of  hollowware  available  for 
electric  railway  heater  purposes  and 
cause  additional  delays  in  shipments. 

Heretofore,  railways  have  purchased 
heater  parts  during  August  and  Sep- 
tember for  sixty  to  ninety  days  de- 
livery. Under  present  conditions,  with 
four  months  the  best  delivery  that  elec- 
tric railway  heater  manufacturers  can 
obtain  on  hollowware  and  with  other 
porcelain  and  hollowware  factories  in 
the  electrical  industry  on  a  six  to  eight 
months'  delivery  basis,  it  is  plain  to  be 
seen  that  electric  railways  which  expect 
to  install  heater  parts  next  fall  and 
winter  must  place  their  orders  now  for 
shipment  as  soon  after  Sept.  1  as  the 
orders  can  be  filled. 

Inability  of  electric  railway  heater 
manufacturers  to  place  large  orders  for 
raw  material  owing  to  last  minute  calls 
for  heater  parts  has  caused  n  heavy 
loss  both  to  the  manufacturer  and  to 
the  railway.  However,  material  is  pur- 
chased anywhere  it  is  obtainable  at  the 
best  price,  which  is  often  double  the 
regular  price,  and  the  railway  must  pay 
for  the  increased  cost  unless  the  manu- 
facturer is  willing  to  absorb  a  portion 
of  it.  Sheets  for  making  covers  are 
hard  to  obtain  and  premiums  must  be 
paid  in  most  cases  for  this  material. 
Shipments  of  clips,  screws,  fastenings 
and  miscellaneous  parts  generally  are 
late  and  are  obtained  only  with  much 
difficulty. 

Orders  for  heaters  to  equip  approx- 
imately   1,000    cars    have    been    placed 


since  Jan.  1,  1920,  or  are  still  pending 
and  will  be  placed  within  the  next  few 
months.  This  indicates  a  healthy  con- 
dition in  the  electric  heater  field  and 
is  undoubtedly  just  one  more  reason 
why  railways  which  may  be  in  the  mar- 
ket for  heater  parts  should  act  quickly 
in  placing  orders. 


Mazda  Lamps  for  Railways 
Marked  Up 

Increased  Factory  Production  Costa  Are 

Responsible  for  Advance  Over  the 

Prices  of  October,  1918 

New  lamp  prices  have  been  put  into 
effect  by  the  Mazda  lamp  manufactur- 
ers as  of  April  1.  Increased  costs  of 
production  on  both  railway  lamps  and 
on  the  ordinary  types  have  been  given 
by  the  manufacturers  as  the  reason  for 
the  advances,  and  in  this  connection 
greater  advances  have  been  placed  on 
frosted  lamps  than  on  clear  lamps. 
Complications  in  the  sand  blasting  have 
made  this  process  still  more  costly. 

Prices  of  Mazda  "B"  lamps  where 
five  in  series  are  used  on  the  626,  660, 
675,  600  and  650  volt  railway  circuits 
have  advanced  from  5  to  26  cents  on 
the  clear  type  and  from  7  to  18  cents 
on  the  frosted  variety,  depending  on  the 
wattage  of  the  lamp.  These  price 
changes  appear  in  the  accompanying 
table.  The  last  increase  was  put  into 
effect  Oct  1,  1918. 


MAZDA 

"B"    LJ^UPS    FOR    BIJJCTRIC 

RAILWAYS 

WatU. 

Prircj  Clpar       Prlcea  Frosted 
Old  Now              Old    Naw 

11 

»4. 

ss     40             t(     a 

36        40                   tl        46 
40       46                  46       60 
S6    1.10                   92    1.10 

In  the  common  run  of  lamps  used  in 
stations,  etc.,  in  the  110  to  126  volt 
type,  the  sizes  up  to  60  watta  have 
increased  from  36  to  40  cents  clear  and 
38  to  46  cents  frosted.  Similar  in- 
crease on  the  60  watt  "B"  lamps  are 
announced. 

Type  C  lamps  such  as  are  uaed  in  up 


I 


April  3,  1920 


Electric    Railway    Journal 


733 


to  date  car-houses,  shops  and  power- 
houses, show  increases  and  decreases. 
The  75-watt  has  gone  from  70  cents  to 
75  cents  clear,  and  from  75  cents  to  80 
cents  frosted.  No  change  *n  price  has 
been  applied  to  the  clear  types  in  the 
100,  750  and  1,000-watt  sizes,  but 
frosted  lamps  have  gone  up  respectively 
in  these  three  sizes  from  $1.15  to  $1.20, 
from  $6.75  to  $6.85  and  from  $7.75  to 
$7.90.  On  the  other  hand,  the  150-watt 
C  has  decreased  from  $1.65  frosted,  the 
200-watt  from  $2.20  to  $2.10  clear  and 
from  $2.27  to  $2.25  frosted.  The  300- 
watt  has  decreased  from  $3.25  to  $3.15 
clear,  and  the  500-watt  from  $4.70  to 
$4.60  clear,  while  their  prices,  frosted, 
have  not  changed. 


to  eight  months,  and  manufacturers  are 
adding  to  their  shop  facilities  to  take 
care  of  the   increasing  demand. 


Heavy  Demand  for  Railway 
Motors 

Large  Sales  for  Safety  Cars  With  Num- 
ber of  Heavier  Types  Ordered 
Rapidly   Increasing 

Deliveries  for  large  orders  of  rolling 
stock  of  all  kinds  now  are  dependent 
largely  on  motor  shipments.  For  safety 
cars,  these  range  from  three  to  four 
months  on  a  moderate  sized  order  and 
from  four  to  five  months  on  large 
orders.  Demand  has  been  excellent  and 
the  large  motor  manufacturers  are  well 
satisfied  with  the  volume  of  motor  or- 
ders received  so  far  this  year  for  safety 
cars. 

Orders  for  the  heavier  types  of  mo- 
tors are  rapidly  increasing  and  with  a 
number  of  double-truck  car  orders  for 
large  cities  pending,  sales  are  expected 
to  show  a  healthy  increase  within  the 
next  sixty  days. 

Shipments  of  the  larger  sized  mo- 
tors are  now  being  made  in  from  six 


Bond  Prices  Decrease 

Owing  to  a  recent  recession  in  the 
copper  market,  the  discount  on  rail 
bonds  has  been  revised.  Where  for- 
merly the  old  discount  was  12i  per 
cent  off  yst,  the  new  one  is  17J  per 
cent.  Other  copper  products  are  not 
affected  at  this  time  for  the  reason 
that  changes  in  discounts  have  been 
announced  previously  in  most  instances. 

Preparations  for  spring  bonding 
work  are  rapidly  progressing  and  many 
railways  have  placed  requirements  for 
'  bonds,  terminals,  pins  and  for  bond 
wire.  Orders  are  still  being  received 
and  within  another  six  weeks  it  is 
expected  that  new  bonding  and  repair- 
ing of  old  track  circuits  will  be  fairly 
under  way. 


ization   of    the    new   company    is    com- 
pleted. 

Details  of  the  new  organization  have 
not  been  fully  worked  out,  but  it  was 
stated  at  the  office  of  Dwight  P.  Rob- 
inson &  Company  that  it  is  planned  to 
retain  the  personnel  of  both  of  the  merg- 
ing companies.  The  new  company  will 
have  an  engineering  office  in  the  Grand 
Central  Palace,  New  York  City,  and 
the  present  office  of  Dwight  P.  Robin- 
son &  Company,  at  61  Broadway,  will 
also  be  retained. 


Rolling  Stock 


Merger  of  Two  Prominent  Engi- 
neering Firms  Effected 

The  plan  for  the  merger  of  West- 
inghouse,  Church,  Kerr  &  Company, 
Inc.,  with  Dwight  P.  Robinson  &  Com- 
pany, Inc.,  was  declared  operative  on 
March  18.  Dwight  •  P.  Robinson  has 
been  elected  president  of  Westinghouse, 
Church,  Kerr  &  Company  pending  final 
completion  of  the  merger. 

It  was  stated  at  the  oflfice  of  Dwight 
P.  Robinson  &  Company  that  the  West- 
inghouse Electric  &  Manufacturing 
Company,  ■  the  largest  stockholder  of 
Westinghouse,  Church,  Kerr  &  Com- 
pany, will  withdraw  as  a  stockholder 
from  the  new  company  and  that  Guy 
E.  Tripp  will  remain  as  chairman  of 
the  board  of  Westinghouse,  Church, 
Kerr  &  Company  only  until  the  organ- 


Newport  &  Providence  Railway,  New- 
port, R.  I.,  has  placed  an  order  recently 
for  two  safety  cars. 

Saginaw-Bay  City  Railway,  Bay  City, 
Mich.,  is  reported  to  have  placed  an 
order  for  seventeen  safety  cars. 

Cincinnati,  Milford  &  Blanchestcr 
Traction  Company,  Cincinnati,  Ohio,  is 
reported  to  have  placed  an  order  for 
three  safety  cars. 

Boston  (Mass.)  Elevated  Railway  is 
reported  to  have  increased  its  order  of 
forty  elevated  cars,  which  was  placed 
with  the  Pressed  Steel  Car  Company 
as  noted  in  the  March  13  issue  of  the 
Electric  Railway  Journal.  TWenty- 
six  additional  cars  of  the  same  type 
have   been    placed   with    this   company. 


Franchises 


Los    Angeles     (Cal.)     Railway. — The 

Los  Angeles  City  Council  has  passed 
an  ordinance  authorizing  the  Los 
Angeles  Railway  to  abandon  its  fran- 
chise for  Pico  and  Eleventh  Streets 
from  Broadway  to  Main   Street. 


Msrcli  3,  1920 

April  1.  1920 

18.37  . 

18  50 

22.25 

22  25 

8.75 

9  25 

45.00 

45  00 

9.10 

8  70 

61.50 

63  75 

33  00 

33  00 

NEW  YORK  METAL  MARKET  PRICES 


'  'ipiMT,  itiKot.H,  retiUiper  lb 

'  'tppor  wire  baHo,  centHprr  lb 

!  fad,  '•entB  per  lb 

Vipkcl,  CfiitB  prr  lb 
Spnlter,  ccntH  per  II) 
Pin,  cents  per  lb. 
Mumiiniin,  98  to  99  p<T  ((Mil,  rciitri  prr  1 


OLD  METAL  PRICES— NEW  YORK 

Heavy  copper,  cents  per  lb 17  00  to  17  50  1 6. 50  to  17  00 

I.ignt  copper,  ccnU  per  lb 1475tol525  14.J5tol4  50 

Heavy  brass,  cents  per  lb 9  50tol0  25  9  75tol0  25 

Zinc,  cents  per  lb 500to    5  25  5  00  to    5  25 

Yellow  brass,  rents  per  lb 9  00  to    9  25  9  00to    9  25 

Lead,  heavy,  cents  per  lb 7  50  to   7  75  7.75to    7  87 

.'<teel  car  axles,  Chicago,  per  net  ton. . .  33. 00  to  35  00  35  00  to  3600 

OH  carwheels,  Chicago,  per  gross  ton.  .  4l00tn42  00  39fl0to40  00 

-I. el  rails  (scrap),  Chicago,  per  gross  ton  30  00to3l   00  30  50to3l   00 

-tcel  rails  rrelaying),  Chicago, gross  ton.  34  00  to  35  00  34  00  to  35  00 

Maehineahop  turnings,  Chicago,  net  ton  17  50tol8  00  16  50tol7  50 

ELECTRIC    RAILWAY  MATERIAL  PRICES 

Hubber-oovered  wire  base.  New  York, 

■  entsperlb 30.00  30  00 

v\  catherproof  wire  (100  lb.  lots),  cents 

per  lb 27  00  30. OOto  47.00 

I   rails  (A.  S.  C.  1^  standard),  per  gross 

ton $55  00to$57  00  $55  00to$57  00 

r-raila  (A.  S.  C.  E.  standard),  20  to  500 

ton  lots,  per  gross  ton 55  00  to    57  00  55  00  to    57  00 

T-rails,  (A.  S.  C.  K.  standard),  500  ton 

lots,  per  gross  ton* 45  00  to    47  00  45  00  to    47  00 

T-rail,  high  (Shanghai),  cents  per  lb.  .  3  00  3.00 

Hails,  girder  (grooved),  cents  per  lb..    .  3  00  3  00 

Wire  nails,  Pittsburgh,  cerits  per  lb.  .  .  4  00  4,00 
Railroad  spikes,  drive,  Pittslnirgh  base. 

cent*  per  lb 3  35  to  3  85  3  35  to  3  85 

Itailroarl  spikes,  screw,  Pittuburgh  base, 

ccntsperib 7  50  to  9  00  7  50  to  9  00 

Tie  plates  (Bat  typo),  cent*  per  lb 3  00  3  00  to  4  00 

Tie  plates  (brace  type),  i-cnts  per  lb.  3  00  3  00  to  4  00 


March  3,  1920 

AprU  1,  1920 

7.00 
3  00 
3.90 
3.90 

3.50to4  25 
3.50to4  25 
2  75to4  00 
2  75  to  4.00 

4.50t«6  50 
3  00  to  4  00 

4.50  to  6.50 
3.00  to  5  00 

4.50to7.50 

5  00  to  8  00 

6  00  to  8.00 

6.27  to  8.27 

4,60 

4.60 

4  20 

4.20 

77^ 


ELECTRIC  RAILWAY  MATERIAL  PRICES 


Tie  rods,  Pittsburgh  baee,  ceots  per  lb. 

Kish  plates,  cents  per  !b 

Angle  pliites,  cents  per  lb 

Angle  bars,  cents  per  lb 

Rail  bolts  and  nuts,  Pittsburgh  base, 

cents  per  lb 

Steel  bars,  Pittsburgh,  cents  per  lb.  .  .  . 
Sheet  iron,  black  (24  gage),  Pittsburgh, 

cents  per  lb 

Sheet  iron,  galvanized  (24  gage),  Pitts- 
burgh, cents  per  lb 

Galvanized    barbed    wire,    Pittsburgh, 

rents  per  lb 

Galvanized  wire,  ordinary,  Fittabtirgh, 

cents  per  lb 

Car  window  glass  (single  strength),  first 

three  brackets,  A  quality.  New  York, 

discount  t 

Car  window  glass  (single  strength),  first 

three  brackets,  B  quality.  New  York, 

discount 

Car  window  glass  (double  strength,  all 

sizes  A  A  quality) .  New  York,  discount 
Waste,  wool  (according  to  grade),  cents 

per  lb 

Waste,  cotton  ( 1 00  !b.  bale) ,  cents  per  lb. 
Asphalt,  hot  (150  tons  minimum),  per 

ton  flelivered 

.Asphalt,  cold  ( 1 50  tons  minimum,  pkgs. 

weighed  in) .  per  ton 

Asphalt  filler,  per  ton 

Cement  (carload  lots).  New  York,  per  bbl 
Cement  (carload  lots) ,  Chicago,  per  bbl. 
I.inseed  oil  (raw,  5  bbl.  lots).  New  York 

pergft! ^. 

l.inBeed  oil  (boiled,  5  bbl.  lots),  New 

York,  |>orgal 

White  lend,  (100  lb.  keg).  New  York, 

cents  j>er  lb 

Turpentine  (bbl.  lots),  New  York,  cent« 

per  gal 


*U.S.  Steel  Corp. 

^These  prices  are  f  .o.b.  works,  with  boxing  charges  extra. 
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25  00 

30.00 

2.90 

2.00 

32  00 

30  00 

2.80 
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1.80 

1.77 

1.82 

1.79 
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151 
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2.l6to2  36 

734 


Eleciric    Railway    Journal 


April  3.  1920 


Inspiration  Consolidated  Copper  Com- 
pany, Globe,  Ariz. — The  board  of  su- 
pervisors of  Gila  County,  Ariz.,  has 
panted  T.  A.  Donahue,  g:eneral  man- 
ager of  the  Inspiration  Consolidated 
Copper  Company,  a  franchise  to  build 
and  operate  an  electric  railway  line 
between  Globe  and  Miami. 


Trade  Notes 


Recent  Incorporations 


Cleveland  &  Sharon  Rapid  Transit 
Company,  Youngstown,  Ohio.  —  The 
Cleveland  &  Sharon  Rapid  Transit 
Company  has  been  organized  for  the 
purpose  of  building  an  interurban  line 
between  Youngstown  and  Warren, 
Ohio,  passing  through  McDonald  and 
Niles. 

Northern  Neck  Railway  &  Power 
Company,  Fredericksburg,  Va. — Ap- 
plication has  been  filed  with  the  State 
Corporation  Commission  for  a  charter 
for  the  Northern  Neck  Railway  & 
Power  Company,  which  proposes  Jo 
build  an  electric  railway  100  miles  long 
from  Fredericksburg  to  a  point  on  the 
Rappahannock  River.  The  company 
is  capitalized  at  $6,000,000.  Its  officers 
aie:  Willis  H.  Fowler,  president;  G. 
D  Happer,  vice-president,  and  M. 
Giennon,  secretary,  all  of  Norfolk. 


Track  and  Roadway 


Pacific  Electric  Railway,  Loe  Angeles, 
t'al. — The  Pacific  Electric  Railway  has 
secured  a  permit  to  extend  its  Long 
Beach  freight  line  from  Third  Street  to 
Ocean  Avenue,  Long  Beach. 

Twin  City  Rapid  Transit  Company, 
Minneapolis,  Minn. — The  Twin  City 
Rapid  Transit  Company  has  placed  or- 
ders for  rails,  ties  and  other  equipment 
for  the  construction  of  a  line  in  North 
Seventh  Street  and  loop  trackage  in  the 
downtown  district  of   Minneapolis. 

Kairm  &  Penns  Grove  Traction  Com- 
pany, PrnnH  Grove,  N.  J. — A  committee 
of  the  Chamber  of  Commerce,  of 
Quinton,  N.  J.,  has  secured  a  right  of 
way  for  a  proposed  extension  of  the 
line  of  the  Salem  A  Penns  Grove 
Traction  Company  from  Salem  to  Quin- 
t^-n.  Tlic  extension  would  be  three  miles 
in  length. 

Ciocinnati  (Ohio)  Traction  Company. 
— The  Cincinnati  Traction  Company 
recently  notified  W.  C.  Culkins,  street 
railway  director,  that  the  cost  of 
rhanging  the  present  double  trolley 
*)°stem  in  Cincinnati  to  a  single  trol- 
liy  system  would  amount  to  $523,550. 
The  Taloe  of  the  salvage  was  estimated 
at  $863,000,  making  the  net  coet  ap- 
proximaUly  $170,000. 

Milwaukee  Electric  Railway  ft  Light 
Coapany.  Milwaukee.  Wis.— Tift  Mil- 
waukee Eleitric  Railway  ft  Light  Com- 
pany has  ordered  1,000  ties  each  from 
the  International  Steel  Tie  Company 
and  the  Dayton  Mechanical  Tie  Com- 
pAny,  for  installation  in  track  recon- 
struction this  summer. 


Mono  Corporatioy  of  .America,  Buf- 
falo, N.  Y.,  announces  that  it  has  pur- 
chased the  entire  stock  of  Mono  appa- 
ratus and  accessories  from  the  F.  D. 
Harger  Company,  Buffalo,  N.  Y. 

Trolley  Supply  Company,  Massilon, 
Ohio,  has  moved  its  factory  from  Can- 
ton to  Massilon,  where  the  company 
recently  built  a  new  plant  for  the  manu- 
facture of  railway  supplies.  According 
to  F.  E.  McLain,  president  of  the  com- 
pany, the  move  was  made  March  22. 

Western  Electric  Company,  New 
York,  N.  Y.,  on  March  8  to  12,  held  its 
first  general  conference  in  five  years  at 
the  Hotel  Chalfonte,  Atlantic  City,  N.  J. 
Managers  and  sales  managers  of  the 
company's  forty-five  distributing  houses 
and  executives  from  the  main  New  York 
office  were  present.  F.  A.  Ketcham, 
general  sales  manager,  acted  as  presid- 
ing officer  of  the  conference,  the  key- 
note of  which  was  "A  Larger  and  More 
Profitable  Business." 

Rail  Welding  &  Bonding  Company, 
Cleveland,  Ohio,  formerly  the  Lincoln 
Bonding  Company,  has  moved  its  fac- 
tory and  offices  from  634-36  Huron 
Road  to  2336-2400  Woodland  Avenue, 
where  it  has  purchased  a  large  four 
story  building  with  a  two  story  annex. 
With  this  floor  space  and  a  large 
amount  of  additional  equipment  this 
company  is  making  every  effort  to  meet 
the  greatly  increased  demand  for  its 
products. 

A.  T.  Shurick,  recently  of  the  busi- 
ness staff  of  the  Coal  Trade  Journal, 
has  been  elected  vice-president  of  F.  C. 
Thomley  &  Company,  consulting  and 
constructing  engineers,  New  York. 
This  firm  has  been  identified  with  the 
development  and  construction  of  some 
of  the  largest  coal  handling  and  stor- 
age installations  in  the  country,  such  as 
the  Curtis  Bay  piers  of  the  B.  ft  0. 
Railroad,  and  designs,  constructs  and 
prepares  for  operation  plants  of  this 
character  as  well  as  doing  other  engi- 
neering work. 

Eastern  Asbextos  Company,  Provi- 
dence, R.  I.,  has  been  established  with 
offices  at  417  Grosvenor  Building,  and 
the  company  will  sell  both  standard  and 
special  asbestos  products,  including 
yam,  tape,  cord,  cloth,  twine,  listing, 
gaskets,  carded  fiber,  gasket  cloth,  fric- 
tion disks,  sheet  and  high-pressure 
packing.  P.  O.  Baker,  who  has  been 
in  the  electrical  industry  for  the  last 
eighteen  yean,  is  manager.  Mr.  Baker 
has  Just  reairned  as  purchasing  agent 
of  the  D  ft  W  Fuse  Company,  Provi- 
dence, and  was  formerly  employed  by 
the  Western  Electric  and  Simplex  Wire 
ft  Cable  companies. 

Curtain  Supply  CVimpany,  Chicago, 
III.,  has  taken  over  the  manufacture 
and  sale  of  the  steam  and  electric  rail- 
way articles  formerly  manufactured 
and  sold  by  the  Forsyth  Brothers 
Company,  Harvey,  III.  Among  the 
articles  taken  nvcr  arc  the  metal  sash, 
weather    strips,    screens,    deck     saah 


ratchets,  etc.  It  is  planned  to  market 
these  products  henceforth  under  the 
regular  trademark  name  of  the  Cur- 
tain Supply  Company,  namely  "Rex." 
The  company  is  increasing  its  plant 
capacity  at  350  West  Ontario  St.  to 
take  care  of  this  additional  volume  of 
business  in  order  that  it  will  be  in  a 
better  position  to  make  delivery  on  the 
large  number  of  orders  which  it  al- 
ready has  on  its  books. 

Chicago  Pneumatic  Tool  Company, 
Chicago,  111.,  effective  March  31,  has 
moved  its  general  offices  to  New  York 
and  wUl  occupy  a  new  ten  story  struc- 
ture erected  for  exclusive  use  of  the 
company  at  6  East  44th  Street,  New 
York.  The  Chicago  district  sales 
branch,  previously  in  the  Fisher  build- 
ing, has  been  moved  to  commodious  new 
quarters  on  Chicago's  new  Boulevard 
link,  at  300  North  Michigan  Boulevard. 
The  service  branch,  formerly  at  521 
South  Dearborn  Street,  has  been  con- 
solidated with  the  sales  branch  at  the 
new  address,  occupying  the  first  floor 
of  the  building,  while  the  sales  offices 
will  be  on  the  second  floor,  or  boule- 
vard level.  J.  L.  Canby,  district  man- 
ager, will  continue  in  charge  of  the 
Chicago   office. 

Square  D  Company,  Detroit,  Mich., 
manufacturers  of  electrical  safety  de- 
vices, announces  that  E.  A.  Printz, 
formerly  district  sales  manager  at  Chi- 
cago, has  been  made  sales  manager,  A. 
MacLachlan  continuing  in  the  capacity 
of  secretary  and  director  of  distribution. 
D.  M.  Stone,  formerly  district  sales 
manager  of  the  Pittsburgh  trritory,  is 
now  in  charge  of  the  Detroit  territory. 
J.  A.  Jaques,  formerly  district  sales 
manager  at  New  York,  was  given  the 
Pittsburgh  territory,  and  H.  W.  Spahn, 
district  sales  manager  at  Buffalo,  was 
placed  in  charge  of  New  York.  D,  H. 
Colcord,  formerly  of  the  department  of 
publicity,  Westinghouse  Air  Brake 
Company,  Pittsburgh,  Pa.,  was  ap- 
pointed director  of  research  engineer- 
ing. The  annual  sales  conference  of 
the  company  was  held  at  the  Hotel 
sutler,  Detroit,  February  16,  17 
and  18. 


New  Advertising  Literature 


Reading  Valve  Fittings  Company. 
Reading,  Pa.:  A  catalog  of  steel  and 
iron  flanges  and  screwed  fittings  and 
flanges. 

Schweitzer  ft  Conrad.  Inc..  Chicago. 
III.:  Bulletin  on  farm-service  equip- 
ment, of  interest  to  electric  railway 
companies  furnishing  industrial  power. 

Westinghouse.  Church.  Kerr  ft  Com- 
pany. New  York  City:  Bulletin  on  the 
"cost  plus"  plan  of  doing  work,  under 
which  this  concern  has  done  over  $100,- 
000.000  worth  of  work  during  the  past 
twenty  years. 

(;old  Car  Heating  ft  Lighting  Com- 
pany. New  York.  N.  Y.:  Bulletin  No.  4 
issued  January,  1920,  on  its  standard- 
ized electric  beaters  with  iteel  or  alu- 
minum cases  and  equipped  with  inter- 
changeable heating  elements. 
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Will  Your  Hand  \Brakes 
Stop  a  Car  Weighing 
100,000  Lbs.  or  More? 


I 


•The  Peacock  Staffless" 


This  is  a  very  severe  test  for  any 
brake,  but  — 

Peacock  Staffless  Brakes 

are  doing  it  every  day  on  Differential 
Utility  Cars  operated  on  the  following 
lines: 

Third  Avenue  Railway  1  car 

Richmond     Light     &     Railroad  Co., 

Staten  Island  1  car 

York  Railways  Company  1  car 

Boston  Elevated  Railways  11  cars 

Chicago  Surface  Lines  5  cars 

Milwaukee  Electric  Railway  2  cars 

Holyoke  Street  Railway  2  cars 

Springfield  Street  Railway  1  car 

Reading  Transit  &  Light  Co.  1  car 

East     Liverpool     Traction     &  Light 

Company  1  car 
Acme  Power  Company  (Toledo  Rys.  & 

Lt.  Co.)  1  car 

This  speaks  for  itself  and  should  con- 
vince you  that  where  brake  power  is 
needed 

Peacock  Brakes  Should  Be  Specified 


f&^K  "^^ 


National  Brake  Company,  Inc. 

Ellicott  Square 

Buffalo,  N.  Y. 
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a^  E^ivgirveervs 


fovb.  Bacon  &  Davis, 


New  G  -leans 


Engineers. 

115  BROADWAY 
NEW  YORK 


San  Francisco 


STONE  &  WEBSTER 

Indiutiial  PUnis  sod  BuildiniCN.  Steam  Power  Stations.  Water 
Power  OeTelopmenu.  SatMtalions.  Oa*  Plaata.  Trsnamiaalon 
tinea.  Electiic  and  Steam  Railroad  Work. 

NEW  YORK  BOSTON  CHICAGO 


SANDERSON  &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,   CONSTRUCTION.  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

10S  South  La  Sail*  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WORCKSTCR   POLYTECHNIC   INSTITUTS 

WORCESTER.    MASSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

I ssorporatad 

Dmngn  —  Conatruct  —  Financm  —  Manage 
UTILITIES  INDUSTRIALS 

•I    Broadwar,    N*w   York 
OMaas  PttMwsk  CInalaad 


C.  E.  SMITH  &  CO. 

Conaulting  EnginmtrB 

206S-7S  Railway  Eschange  Bldg.,  St.  Louis,  Mo. 
Ckicaie  Kanaaa   City 

laTasligalions.  Appraisals,  Expert  Tastimonjr,  Bridge 

and  Structural  Work,  Elaclrilication,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


J.  L.  JACOBS  &  COMPANY 

fngmvcrs     Slalittlciant 

Investixaiions — Reports — Expert    Testifnonjr 

Minagcmcnl,  Orginizition  and  Com  Control 

InduttrlaT  Rclsriont   Problrmi — Statistical   AoalyMs 

Moaadnock  Building,  CUe««o 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers  —  Contractors 

43  Exchi 

inge  Place                                                 New  York 

JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  .  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


A.  L.  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMIENT 

OF  ELECTRIC  RAILWAYS 


76  WKt  Moanw  St. 


CHICAGO.  ILL. 


ENGELHARDT  W.  HOLST 
Engineer 

Reportt,  Appraiiah,  Reorganiiationi 
683  Atlantic  Ave.,  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Potver  Transmission 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  Traffic  and  Reorganization 
Investigations 

Fort   Wayne,    Indiana 

REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 

ValuaUoni  RfportJ  Invtiugaliont 

Dftif"  Conjiruction     Manattnent 

60  BROADWAY.  NEW  YORK 


CLEVrXAND.  OHIO 

lllBBlasUBa  BUt. 


YouNcarowN,  ohio 

MskosliW  Beat  BMs. 


GARDNER  F.  WELLS 

CONSULTING   ENGINEER 
puBUc  ununes 

riNANCE  OPERATION 

.«ttTKRVI8ION  OF  Ct).V8TRITTION 

43  Cedar  Street,  New   York 
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I 

I 

3 


American  Bridge  Company 

Hudso^vTerminalSO  Church  Street,  Newark 


^manuTacturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 


NEW  YORK,  N.  Y.      .     .      30  Church  Street 

Philadalphia,  Pa Widener  Building 

Boston,  Mass.  .  .  .  John  Hancock  Building 
Baltimore,  Md.  .  .  Continental  Trust  Building 
PITTSBURGH,  PA.     .    .    .     Prick  Building 


Buffalo,  N-  V-  ■ 
Cincinnati,  Ohio 
Atlanta,  Ga. 
CleOeland.  Ohio 
Detroit,  Mich. 
CHICAGO.  ILL. 


Marine  National  Bank 
Union  Trust  Building 
Candler  Building 
Guardian  Building 
Beecher  Ave.  &  M.  C.  R.  R. 
208  South  La  Salle  Street 


St.  Louis,  Mo.     .      Third  National  Bank  Building 
Denoer,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah    .     .  Walker  Bank  Building 

Dululh,  Minn Woluin  Building 

Minneapolis,  Minn.  .     .  7ih  Ave.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept.' 

San  Francisco,  Cat.     ....       Rialto  Building 

Portland,  Ore Selling  Building 

Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  St. 


Export  Representalioe:  United  Stales  Steel  Products  Co.,  30  Church  St.,  N.  Y. 


ii..iiiiiiiimiiiiimiiiiiiiiiiiniiiiitiiiiiiiir 


THE  COAL  &  IRON  NATIONAL  BANK 
of  the  City  of  New  York 

Capital  $1,500,000 

Surplus  $1,000,000  Und.   Profits  $363,051 

Resources  $23,743,000 


Offers  to  dealers  every  facility  of  a  New  York 
Clearing  House  Bank. 


Scofield  Engineering  Co.    ?Hi"ilDELpHTi?Pr 

POWER  STATIONS  GAS  WORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  RAILWAYS 


FrtHlurick  HarRent                                                                                   A    1> 
Wm.  8.  Monroe                                                                                     Jitmi's 

Luudy 

.ymiin 

SARGENT  &  LUNDY.  Engineers 

1412  Edison  BIdg.,  72  W.  Adams  St..  Chicafco.  III. 

ELECTRICAL  TESTING  LABORATORIES 

Electrical,  Photometrioal  and 

Mechanical  Testing. 

80th  Stmt  and  Ea<t  End  Ave.,  New  York,  N.  Y. 


THE  P.  EDW.  WISH   SERVICE 

Suite  1710  DETECTIVES  Suite  1102 

Park  Row  BIdg.,  New  York         Board  of  Trade  Bide,  Boston 


atliMiiiriiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiiniiiiiHiiiiiniiiiniiilliiiiiiitiiiiiiniiiiitiiiiuiiiiiitiiiiKniiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiitr. 

lRO£BLINGl 


Messenger 


and 


Trolley 


Signal  Transmission  Wires 

on  the 

Jjjpw¥)rk  Connecting  I^ 


JohnA.Roebling'sSonsCo. 


Trenton,  N.  J. 


New  York         Boston        Chicago         Philadelphia        !  Ptttsburgh 

Cleveland  Atlanta         San  Francisco         Los  Angales 

Seattle  Portland,  Ore. 
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For 

Fare 

Registers 

Consult 

"International" 


Type   R-IO— Siniile  Register 


Registers  for  niany  conditions  and  classes  of 
service  are  made  by  TTie  International  Register 
Co.  All  are  quality  instruments,  properly  de- 
signed and  built  for  accurate  registration,  and 
lone  enduring  service  with  minimum  repairs  or 
replacements. 

To  handle  present  day  changes  in  fares,  with 
complete  protection  for  Company,  conductor  and 
passenger,  an  effective  system  of  checking  load 
against  receipts  is  necessary. 

.Accurate  visible  and  audible  registration  at 
the  time  fare  is  received  provides  an  adequate 
.tystem  for  immediately  meeting  any  change  in 
fare,  without  any  change  in  collection  methods  or 
equipment. 

The  cffectivenos  and  adaptability  of  Inter- 
national Registers  has  been  proven  on  leading 
FMectric  Railway  and  City  systems  throughout 
the  count f)'. 


Type   R-5— Double  Re^iiiter 


The  International  Register  Company 

ManufacCurers  of  P'are  Registers  and  Railway  Supplies,  and  General  Selling  Agents  for 

HBBREN  ENAMEL  BADGES 

Office  and  Factory:    15  So.  Throop  St.,  (Chicago,  Illinois 
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Lubricating  methods  that  are  successful  on 
another  property  may  be  harmful  on  yours. 
Rely  only  on  individual  lubricating  service 


You  wouldn't  have  much  confidence  in  a  physician  who  wrote  a 
blanket  prescription  for  one  hundred  patients  after  diagnosing  one 
case.     And  you  wouldn't  look  for  speedy  recovery  on  the  part  of 
those  who  paid  for  his  services. 

The  same  thing  applies  to  "sick"  lubricating  methods.  A  stock 
remedy  can't  cure  the  troubles  of  one  hundred  different  properties  any 
more  than  a  doctor's  blanket  prescription  can  cure  one  hundred  different 
patients.  The  physical  characteristics  of  every  electric  railroad  vary  to 
such  a  great  extent  that  the  only  true  remedy  for  faulty  lubrication  is 
iiiflividual  lubricating  service. 

Lubricating  service  can  be  classed  as  in-  the   past.      Our    broad   experience   in   this 

dividual  only  when  each  property  to  which  field  and  the  valuable  data  which  we  have 

it  is  applied  is  considered  as  an  individual  acquired    in   solving   similar   problems   for 

unit,  requiring  a  lubricant  and  lubricating  other  roads  is  helpful,  of  course,  but  only 

methods  different  from  those  used  on  all  insofar  as  it  can  be  applied  in  a  general 

other  properties.  way.  We  have  no  fixed  pohcies  which  must 

It   is   not  safe  to   assume  that   what   is  ^    "^'^    "_      ,  ,      '.,.,..,,        , 

,        r  ■  ^                     j-nuuri  flexible.     That  s  why   its   individual   and 

beneficial  on  one  road  will  be  beneficial  on  /  .    ., 

.  1         u        u     •    1      u  vvhv  it  can  be  applied  to  so  many  dissimilar 

another,    even    tho    the    physical    charac-               "'    ^^            ,  . 

.  ^.         ,  ,     .                         ^,       .  „  ^^„,„  properties    with  consistent,    money-saving 

tenstics  of  both  are  apparently  the  same.  '""*' 

There    are    innumerable    examples    which  results. 

show  how   this  method   of  procedure  has  We  are  in  a  position  to  offer  this  service 

often    resulted    in    an    actual    lowering   of  to  a  few  more  properties  and  will  be  glad 

operating  efficiency.  to  hear  from  executives  to  whom  it  will 

The  lubricating  service   offered   by   the 

manufacturer  of  Tulc  is  individual  in  every  Example    No.    3 

sense   of    the   word.      When   we    are   called  Said   one   car   shop   foreman   of  Tulc,   "Since 

upon  to  improve  lubricating  methods  and  using  Tulc  our  armature  changes  have  dropped 

decrease  lubricating  costs  on  a  certain  prop-  f^"-"  180  '«  ""  ='"''  ^r^nm^re  pinions  from  139 

,      ,     .                  ,         .            ,  to  97.     In  other  words  49%  of  the  pinions  Tfere 

erty  our  calculations  are  based  on  the  re-  ^^_^^^.^j   ^^^^   ^^^^^   ^^^^    ^^^^    ^^   compared 

quirements  of   the   property   under   consid-  ^j,),  j^r^^  before.     1   am  certainly  surprised  at 

eration — not  upon  what  we  have  done  in  results  like  this." 

VciQ  UnivGrsal  LubricatinoCompaiiu 

Clevelaiici.Ohio. 
Facton^  Sweeney  At^nue  —  Office  Schofield.  Bld^ 


TULC  "|-  Universal  Service 
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Accurate  Information 


is  a  fundamental  requirement  in  any  business.    The  money  earned, 
as  well  as  the  money  spent,  must  be  carefully  itemized. 

Each  fare  collected  in  }our  cars  should  be  separately  indicated, 
classified,  and  an  unalterable  record  made  at  the  time  and  at  the 
place  the  transaction  occurs,  or  you  are  not  building  on  solid  ground. 


III':"  ' 2  !   s 

l         I       li.  I      i  !.«  45«  ««  35«  »•     »«  ?«'  .»•  «•  5«    »  I  I  i   i 

Jii4V|(  (tOtOO  oil  100  000  oil  III  III  liO  loo  000  O00ll}«  s^MS 

|«Mf|(  tlOOlO  02?  01]  110  oil  010  01]  lit  Oil  Oil  01(0124  \t^  M 

^     T  i»  H  (1(117  III  Oil  009  008  001  IM  11}  OO)  007  II4I792  \n  W) 

I  ZMOK  011(15  01]  009  OIS  III  01]  009  007  117  004  II7|7$(  \ti  (» 

I  '   *»  tt  II4II2  00)  lis  002  014  012  lit  IIS  103  102  I0SI7I4  |MM9 

J  ""'H  lOOIIO  OOP  100  101  OOP  lll  OOI  lOO  OOO  OOO  I000>7I  jWtfl 

J»>y*4  P22II5  11}  Oil  oil  114  11}  III  IIP  l>7  III  IZIlt?!  \n  Itt 

}|I2M«4  Oltpi}  Oil  III  II)  101  101  007  117  112  III  lilliit  \n  m 

{>0)WI4  I09II0  001  III  Oil  105  III  lot  005  II)  Oi2  P1IIS7(  \n  m 

$*2iA«4  II2II)  104  112  114  101  004  002  00]  004  OOS  017  1522  i  n  11 

f  ti7«f4  lOIOOO  000  loo  000  III  000  000  000  000  000  0001410  jn24( 


A  Record  from  a  No.  52  Type  Ohmer  Fare  Reftitter 

The  Ohmer  System  provides  complete,  printed  records  of  ever}' 
detail  of  business  done.  These  records  are  so  clear  and  compact  that 
the  iteniized  information  is  at  oncb  available  for  statistical  purposes, 
and  by  a  quick  method  of  analysis,  which  is  a  part  of  the  Ohmer 
System,  the  characteristic  tendencies  of  each  conductor  are  so  re- 
vealed that  thoroughly  effective  discipline,  based  on  absolute  knowl- 
edge of  the  facts,  can  be  applied. 

The  Ohmer  System  not  only  furnishes  accurate  and  complete  rec- 
ords, but  it  also  enforces  honest  service  in  the  only  practical  way,  by 
making  it  worth  while  for  the  conductors  to  be  honest  and  efficient. 

(live  us  an  opportunity  to  tell  you  just  what  the  Ohmer  System 
really  is.   You  will  be  interested  because  it  deals  with  vital  facts. 


Ohmer  Fare  Register  Company 

Dayton,  Ohio 


April  3,  1920 


Electric    Railway    Journal 


41 


T/ie  nickels  and  dimes  on  your  cars  are  as  valu- 
^able  as  those  in  your  cashier's  office.    Safeguard 

them  with  the  same  care. 


Every  dollar  turned  over  to  your  cashiers  is  accounted 
for  at  the  end  of  the  month.  Each  quarter,  dime  and 
nickel  is  safeguarded  by  modern  accounting  methods. 
If  receipts  and  balances  vary  by  so  much  as  a  copper 
cent  you  want  to  know  the  reason  why.  All  of  which 
is  right  and  necessary  if  you  are  to  continue  to  sell 
transportation  to  the  public.  For  the  same  reason  the 
cash  on  your  cars  should  be  protected  with  the  same 
accuracy  that  prevails  in  your  counting  room.  There's 
no  economy  in  stopping  leaks  at  the  spigot  and  then 
allowing  profits  to  escape  thru  the  bung  hole. 


Insure  modern  accounting  methods  on  all  your 
cars  by  installing  JOHNSON  FARE  BOXES 


Johnson  Fare  Boxes  stop  the  leaks  that  impair  the  morale  of  your  conductors.  They 
stop  the  leaks  that  reduce  profit.  They  put-on  each  car  so  equipped,  the  same  accurate 
and  constant  check  on  receipts  that  prevails  in  your  accounting  department.  They 
make  it  easy  to  keep  the  honest  conductor  and  get  rid  of  the  dishonest  one. 

And  hard  service  under  the  most  trying  conditions  has  proved  the  Johnson  Fare  Box 
reliable  and  effiderit.  Johnson  Fare  Boxes  used  in  connection  with  Johnson  Metal 
Tickets  make  it  possible  to  approach  the  ideal  of  every  railway  operator — 100%  fare 
collection. 

It's  cheaper  to  install  the  best  first.  Let  us  send  you  full  details  showing  the  flexibility 
of  Johnson  Fare  Boxes  as  applied  to  every  form  of  fare  collection.     Write  today. 


JOHNSON  FAREBOX  CO. 

Jackson  Boulevard  and  Robey  Street,  Chicago 
50  East  42nd  Street,  New  York 
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Good  car  cards  keep  adver-- 
tisers  satisfied  because  tliey 
produce  increased  sales. 


is  the  conceritration  of  tlie  best 
advertising  ideas  and  plans 
applied  to  car  cards. 

To  the  electric  railway  this  means 
a  regular  monthly  check  \vhich 
assures  a  permanent  and  steady 
income.  ^  ^  ^  ^  ^  ,  ^  ,^ 
Collier  Service  is  nation  ^^ide  in 
scope.  It  reaches  all  and  serves  all 


^mSkMlhsii 
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M I LLER  TROLLEY  SHOES 

MEAN 


U^mterTenrJon  Mere 


Titter  Grip  Here 


It  seems  absurd  to  say  that  a  connection  takes 
a  tighter  grip  on  the  wire  and  permits  of  a  lesser 
tension  on  the  base. 

But  this  is  true  where  Miller  Trolley  Shoes 
are  used  because  they  have  such  a  large  contact 
surface. 

Miller  Trolley  Shoes  are  always  in  contact  with 
the  wire,  at  all  speeds. 

Decreased  tension  on  the  base  means  less  wear 
on  the  wire.  A  greater  contact  surface  means 
better  transmission  of  power. 

Miller  Trolley  Shoe  Co.,  West  Newton,  Mass. 

SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

EASTERN   REPRESENTATIVE:    National    Railway    Appliance    Co.,    New    York 


Altred  Connor. 
Denver.  Colo. 


T.  C.  White  &  Co.. 
St.  LonU.  Mo. 


8.   I,   Wallen, 
Loi*   Antrrlpi*.   C.'ilif. 


S.VI.KS   RErRKSKNTATIVER: 

F.  F.  Bodler  W.  M.  McCIintock. 

San  Francisco.  Calif.  St.  Paul.  Minn. 

W.    P.    McKenney. 
Portland.  Oregon. 
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Counts 
Most 


M 


ORE-JONEC 

BRASS  &  METAL  CO.  •J 
ST.  LOUIS,  MISSOURI 


[ 
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A 


Kithab 


The  praying  wheel  is  a  mechanical  appli- 
ance used  by  Lamaist  Buddhists  for  offering 
prayers. 

Slips  of  paper  bearing  a  manifold  repetition 
of  the  prayers  forming  a  kithab  are  wrapped 
around  cylinders.  As  the  wheel  revolves 
these  uncoil  and  the  prayer  is  considered  to 
be  offered. 

For  centuries  this  wheel  was  a  hand  con- 
trivance and  worked  for  the  man  only  as 
the  man  worked  with  it. 

Today  the  water  driven  type  releases  the 
man  for  other  work. 

So,  you  see,  permanent  blessings  are  upon 
the  head  of  the  man  who  has  a  stream  run- 
ning through  his  property. 

And  the  same  continuous  blessing  is 
available  to  the  state  in  this  country  through 
which  a  power  stream  flows — now  that  the 
Water  Power  Bill  and  Morganite  brushes 
have  put  a  better  face  on  power  conditions 
in  America. 

More  power  to  hydroelectric  develop- 
ment. 


The  Morgan   Crucible  Company, 


Main  OHice  and  Factory: 
519    West    38th    St.,    New    York 


DISTRICT  AGENTS: 
Lewis  &  Roth,  I3th  and  Wood  Sts.,  Philadelphia  Herzog   Electric   &   Engineering   Co.,   150    Steuart   St., 

F.krtrical  Engineering  &  Mfg.  Co.,  '  ,„     San  Francisco. 

.  Charles  Farnham,   I.  W.   Hellinan   BIdg.,  Los   .Angeles 

First  National  Bank  Bldg.,  Pittsburgh  Railway  &  Power  Engineering  Corporation,  Ltd., 

W .  R.  Hendrey  Co.,  Hoge  Bldg.,  Seattle  131   Eastern  Ave.,  Toronto,  Ontario,  Canada. 
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Quality  Trolley  Wheels  and  Harps 


Like  all  other  Columbia  products  the  trolley 
wheels  and  trolley  harps  manufactured  by  us 
have  as  their  motto  Quality. 

Quality  first,  last  and  always.  This  means  to 
our  customers  that  they  can  be  assured  the  best 
the  market  can  afford. 

Our  wheels  and  harps  arq  made  of  the  very  best 
metals  that  can  be  obtained.  Special  attention 
has  been  given  to  get  long  wear  and  good  lubri- 
cation. This  means  the  elimination  of  high 
maintenance  and  numerous  tie  ups  due  to  defec- 
tive trolley  harps  and  wheels. 

Let  us  hear  from  you.     We  want  to  help  you. 


Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


TOOLS 

Armalur*   and   •>!•   ftraifhtanart 

Armalur*    •kafl    ttraightcnari 

Amaalnr*    buggiat    and    •land* 

Babbitting    mold* 

Banding    and    heading    mackinat 

Car  hoiti* 

Car  raplacart 

»*il  taping  machine*  for  armattira  laadt 

Coil    winding    machinal 

Pinion  paUart 

Pit  jack« 

Signal  or  targat  twilcha* 

Tantion    standi 


A.  A.  GREEN,  Sales  Mgr., 
M  Church  St..  N.  Y.  C. 

J.  L.  WHITTAKER, 

Ml  Milk  SI.,  Bo.ion.  M«u. 

E.  ALLISON  THORNWELL 

1026-7    Atlanta    Trad    BI4>., 
Atlanta.  Ca. 

W.  McK.  WHITE 

6712     Com«ll     Av*..    Chlcafo,     III. 


CAR    EQUIPMENT 

Armature   and   axle  bearing* 
Armature   and   (ield   coil* 
Bearing*   (axle  and  armature) 
Bru*h-holder*    and    bru*h-holdar 

*pring* 
Brake,  door  and   other  handle* 
Brake    forging*,    rigging*,   etc. 
Car   trimming* 
Commutators 
Controller    handle* 
Forging*   of   all   kind* 
Gear    ca*e*    (*teel    or    malleable    iron) 
Grid  re*i*tor* 

Third-rail    *hoe    beem*    and    acce**orie* 
Trolley  pole*    (*teel)   and  wheal* 
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The 


above 


shows 

the  location  of  the  49 
fonndiica  In  the  United  States  and 
Canada  represented  by  the  AnBocla- 
tlon  of  Mannfat'tarers  of  Clillled 
Car  Wheels. 


CAicayo      3 
Strut's        Z 
Buffalo      -f 
PiUsburff  2 
Cleiffland  i 
AmhentJr.S 
JKoatrvai 
JVichCily  JnJ. 
£oatirtH« 


XoehesVerMY 
Sat/tv.  Pa. 
jCimeXofh.  (oon. 
Albantf. 
Tiotonta. 
}frmClaiqtmJti. 
JHadiion  Ttl 
RerwicU  Pa 
Ttuatmqdon.  MKx. 


/Viyernon  311  Mtmington  JO*} 
yt  Tfiiifnr.  fnd  ^auiton  7eiL 
73irmin^/iam     Jiannibal  -^» 


Atlanta. 
Sat/aanah 
Boston 
Detroit 
St  Paul. 


Veaditig  Pa 
Sattttnorr 
Jlicbniand  ra. 
yi:  William  OnL 
Si  yiftomai 


Xatiiar  Citt/  .TiiuiTtam'tlTan 
Denuer  Xamapo.Xy 

7atama  J*larshaU-J^ 

/OS  Aniiet** 


i*J. 


'~^ 


^ 


Capaciti/ 
20,000 


-i7- 


,^. 


HEELS 

'^SMillion  in  Serp^ice 

Jlssociafion  of  Manufacturers 

of  Chilled  Car  Mieels 
nz9  McCormick  Bldg^.  Chicago, 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

+  C  -f       "The  'Standard'  Brand  on  your  material       f  Q  "f 
M^OM^      is  an  assurance  of  eventual  economy."      M^wM^ 

•RAMO  BRANO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES! 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON.  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS.  FRANCE 

MONTEREY.   MEX. 
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Headway 


G  ive  yourself  greater  headway  in 
revenue,  by  giving  your  passengers 
less  headway  with  our  Light  Weight 
One  Man  Safety  Cars. 
High  Speed  Schedules, car-in-sight- 
operation  may  be  Easily  obtamed  iP 
your  Safety  Cars  aie  built  in  the 
Quality  Shops. 
Quality  Products  ofthe  Quality  Shops. 

St  Louis  Car  Company 

St  Louis    Mo. 
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Gillette   and  Dana  gives  you 
more  time  for  work  that  counts 


(iiinHmmiiiiiHuiHiiiu.iuutiiiiiiitiuiiiiiuiiiuiuimuii 


The  Great  and  Particular  Value  of 


MECHANICAL 

AND 

,£LEGTRICAL 
COStDATA 


GILI,ETTE 

AND 

DANA 


Every  electrical  railway  engineer  whose  estimat- 
ing and  appraising  problems  consume  extra  time 
and  effort  needs  this  book.  It  enables  the  practis- 
ing engineer,  designer  and  superintendent  to  give 
additional  attention  to  productive  work — work 
that  counts.  Not  merely  a  book — it  is  an  ever- 
ready  aid  that  increases  the  results  of  the  technical 
man's  working  day. 

'  Publithed  Setpember,    1918 

MECHANICAL  AND 

ELECTRICAL  COST 

DATA 

By  H.  P.  Gillette  and  R.  T.  Dana 

1734  pages.  4y2  X  7,  $6.00  nft.  postpaid. 
I'hc  data  in  this  hook  consist!  of  actual  figures  taken 
from  the  records  of  successful  engineers.  Kvery  detail 
is  carefully  itemized  and  analyzed  and  so  presented  as 
tu  permit  ii«  ready  application  to  your  cost  finding 
problems. 

The  net  pricrs,  shipping  weights  and  output  of  ma- 
chines and  appliances  of  many  t)'pc>,  classes  and  sizes 
are  given  together  with  installation  costs.  Reliable  infor- 
inatiun  is  alsn  included  relating  to  operating  expenses, 
depreciation  and  other  fixed  charges,  as  well  as  the  first 
cost  of  a  wide  variety  of  plants  and  plant  units. 

This  data  u«ed  as  a  check  against  your  figures  will 
remove  the  element  of  risk  when  making  estimates  and 
apprai*al«.      .\*   3   time-saver,   the   twok    is   indispensable. 

Examine  the  book  for  10  daya  FREE 

Our  on-approval  offer  permits  you  to  see  for  yourself, 
without  charge,  how  useful  this  book  could  be  to  you; 
there  is  no  obligation  to  purchase.  Whv  not  take  advan- 
tage of  the  opportunity?     Just  send  the  cou|>on. 


FREE  EXAMINATION  COUPON 


MKIr»w-HIII   Mook   Co.,   Iim-..  ■ 

»•  WaM  aMh  Btrmi.  N»»   Tarii.  N     Y.  J 

To*  mat  Mnd  ■•  oo  10  dar*'  approval.  ■ 

OOMto   umt    Dhm's   MMhaiilnri    ■•«    KkvlrlnU    Cm!  DbUi,    M.W.    | 

Z  ifTM  to  pa/  (or  the  book  or  rrlum  tt  po*tPftid  within  10  ctars    ! 

of  r*e«lpt.  ■ 

Kagwlar  labtarlbar  to  IIm  Mae.  Ey.  Journal  1 I 

MfBbv  of  A.  I.  B.  1.  ar  A.  a.  B.  A.r I 

attati. ..   I 

AiUrM* I 

omiat  Pam»Mm.  .  \ 

(■paka  aaat   on    approral    lo    rvtail   ru«lo»«t«    In    lb*   V.    8.    and    ! 

AuMdaoalyl.  K.  H  S  30    ■ 


"THE  WOOD  ETERNAL" 

is  its   high  resistance   to  decay. 

(Specify  "All-heart  Tidewater  Cy- 
press"—  ever}-^  piece  identified  by  the 
above  trade-mark  as  the  product  of  a 
responsible  LicYNsci/  Assn.  Mill.) 

The  Railway  Signal  Association  has  al- 
waj's  placed  ail-heart  Cypre.ss  among 
the  first  choices  in  the  list  of  suitable 
woods  for 

Trunking  and  Capping 

The  Railway  Signal  Association  makes 
its  recommendations  as  a  result  of  defi- 
nite knowledge,  and  its  membership 
includes  many  able  men  who  are 
Cypress  enthusiasts.  We  gladly  refer 
any  doubter  as  to  Cypress  superiority  to 
any  well  posted  engineer  who  has  had 
experience  with  "The  Wood  Eternal." 

The  same  service  conditions  which 
make  Cypress  superior  for  "Trunking 
and  Capping"  are  present  in  many  other 
railway  lumber  requirements,  such  as 


Fen 


cing 


and  similar  purposes  where  the  material 
is  exposed  constantly  t«)  the  weather 
and  high  resistance  to  decay  is 
essential. 

If  railway  men  in  general  will  study  tlie 
que,stion  of  wood  durability  for  other 
uses  as  carefully  as  R:ulway  Signal  men 
have  studied  it  there  will  be  a  lot  more 
all-heart  Cypress  used  in  railway 
service— to  the  very  great  economy 
of  the  companies  using  it. 

Our  data  is  at  your  service. 
iriLL  rov  H'RiTE  usr  we  will  reply  frankly. 

Southern   Cypress 
Mfrs/  Assn. 

126S  Hibernia  Bank  Building 
New  Orleant,  La. 

or 

126S  Heard  National  Bank  Building 
Jachtonville,  Fla. 
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Watch  Your  JOINTS ! 


« 


OKONITE"  and  "MANSON" 

TAPE 

'assure   a   service    of    continued    and    unvarying    reliability,    and    will    make   your 
JOINTS  OS  uniformly  strong  as  your  insulated  wires. 

OKONITE  TAPE  is  a  rubber  insulating  tape  for 
making  splices  or  joints.  Joints  properly  made  with 
Okonite  tape  are  impervious  to  moisture  and  are  as 
strong  as  or  stronger  electrically  and  mechanically 
than  the  insulated  wire  itself. 


MANSON  TAPE  is  a  rubber  filled  cloth  tape  for 
protecting  joints  against  mechanical  injury.  It  is  ad- 
hesive, does  not  unwrap  and  does  not  corrode  copper 
wire.     Easily  handled,  economical  to  use. 

Write   for  our   booklet    "Economy   in   Joint-making" 


MANSON   TAPE 
Standard    for    Friction    Tape 


The  Okonite  Company,  Passaic,  N.  J. 

Incorporated   1864 
CENTRAL  ELECTRIC  CO.,  Chicago,  111..  General  Western  Agents 
F.  D.   Lawrence  Electric  Co.,  Cincinnati,  O.  Novelty  Electric  Co..   Philadelphia,   Pa.  Pettingell-Andrews   Co.,   Boston,  Mass. 


(JKU.MIE    lAPt 
Standard    for  Splicing    Compound 


i^iiit riMiiiuiiinirMMiiriHiiiiiiimnrHMMiiirMiiiiMiniriiiniiriMnitHiiiiiMniiMiiiirMHiiiiinniiiinuiiiuniiiiiiiiiiiniiiHiiiiHiiniiiiiiiniiiiiinriiHiiMHuuiinitHHiiiMniiHiiiniMniiiiinitiiniiMiniiiiiiniiiHiiiiiiiuMi 


D$0 


OvvO 


You  Can  Minimize  Overhead  Repair  Work 

and  successfully  cut  maintenance  costs  if  you  turn  to 

The  Macallen  Line 

of  strain  insulators,  hangers,  splicing  ears,  crossings,  and  other 
overhead  material. 

They  are  "specialty"  products,  designed  and  built  to  make 
"Macallen"  the  standard  on  American  railways. 

It  will  pay  you  to  write  for  information  and  prices. 

The  Macallen  Insulating  Joint 

Adopted  by  principal  air  brake  manufacturers  as  part  of  their  standard 
equipment  Also  insulates  steam  pipes,  etc  Shell  is  seamless  drawn  steel, 
nipples  are  machined  from  steel  rod,  and  insulating  material  is  Macallen 
Vulcanite  Compound,  not  affected  by  heat  or  oil — practically  indestructible. 


May  We  Send  Our  Catalogi 

The  Macallen  Company 

Macallen   and   Foundry   Sts.,   Boston 

itlHHIIHIIMlUJIIHHMIIimmilllHIIIIIIIItlllllllHIIIIIinilllimiHIinillllHIIIIIIHIIIIItlllllllllllllirillllUMIIIIinillMHIIIIHnMIIIHIIIII^ 
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for  70,000  Volt  Service 

This  Insulator  is  built  for  70,000  volts. 
That  means  you  can  depend  on  it  to  safely 
carry  70,000  Volts  because  it  is  a  Victor. 


LOCKE  INSULATOR  CORP. 

Maryland  Trust  Bldg.,   Baltimore,   Md. 


Time  Saved  Means  Money  Earned 


Your  maintenance  engineer  will  tell 
you  that  anything  that  will  prove  a 
time  saver  is  valuable. 

Not  only  is  an  Anderson  Double  Take- 
Up  Wosd  Strain  Insulator  a  time  saver 
— But  a  worry-saver,  because  it  is  so  - 
constructed,  that  it  holds  the  guy  wires 
securely  in  place,  combining  great  ten- 
sile strength  and  perfect  adjustment, 
with  unlimited  insulation. 

It  cuts  the  take-up  time  in  half. 

Catalog  8  describet  it. 
Where  ahall  we  tend  yourt? 


Albert  &  J.  M.  Anderson  Mfg.  Co. 


289-293  A  Street 


(EtUblithed   1877) 


Boston,  Mas*.,  U.  S.  A. 


N*w  Y*rli.  I3S  Brmmiwuy 
Chicmg».  IC"  -      —       - 


lOB  So.  fhmrtturm  SirMt 


BRANCHES! 

PlilUdflphta,  4»  RmI  £•!■(•  Trail  BMf. 
Landon.  E.  C  4«  Milton  Slrool 
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It's  BIG 

and  Reliable 


and  can  be  seen  so  as  to  give  your  motormen  plenty  of 
time  to  bring  the  car  to  a  stop — avoiding  what  might 
be  a  fatal  accident  at  a  sharp  curve  or  switch. 

U.  S.  Electric  Signals 

will  be  so  installed  on  your  road  that  the  first  car  to 
reach  a  cut-in  contactor,  will  have  the  right  of  way 
against  opposing  cars — ^preventing  side-swiping  acci- 
dents and  providing  front  and  rear  protection  as  well. 

"Prevent"  initead  of  "cure."     Start  now. 
Write   for  particulars. 

United  States  Electric  Signal  Company 

West  Newton,  Massachusetts 

Representatives : 

Western:   Frank  F.  Bodler.  Monadnock  Bldg.,  San  Francisco 

Foreign:    Forest    City    Electric    Service    Supply    Company,    Salford.   Eaff. 


Each  panel  is  placed  above  the  vestibule 
window,     within    easy     reach    of    the 
motorman.    and    carries    six    switches 
mounted    in    separate    compartments, 
controlling  respectively  the  car  lights, 
the  compressor,  the  heater,  the  head- 
lights, the  buzzer    and    the  register. 
N.  E.  C.  fuse  connections   for  each 
switch    are  also  mounted   in   indi- 
vidual compartments,  which  can 
be  opened   only  when  the  switch 
is  "off."  and  all  reachable  parts 
are  dead. 

It    is    impossible     for     the 
motorman     to    touch 
live  parts  when    oper- 
ating the  switch. 


The  ditnenMions  of  the 
control  panel  are: 

30^  inches 
10  inches 
-4^  inches 


Westinghouse    Electric 

A    Manufacturing    Co. 

Krantz    Works 

160  Seventh  St.,  Brooklyn,  N.  Y. 


Kran+rSafetyCon+rol  Panel  as  Ins+al  1« 
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Easier  than  Ever  to  Renew 

Economy 

Renewable 

Fuses 

The  first  rene^vable  fu««  using 
an  Inexpensive  bare  rene^wable 
link  for  restorins  s  blown  fuse 
to  Its  oHfflnal  efficiency  to  be 
ApproTed  in  all  capaeitias  br 
tfta  Underwrilan*  Laboratories 

—  a  distinction  awarded  December  1| 
1919,  on  sheer  merit  of  performance 
both  in  the  rigid  laboratory  tests  and 
in  actual  service  in  the  field,  where, 
for  many  years,  millions  of  Ekx)nomy 
Fuses  have  been  protecting  lives — 
property  and  electrically  driven  ma- 
chinery of  all  kinds  and  effecting 
marked  economies  in  operating  costs. 

Easier  than  ever  to  renew,  because 
of  the  winged  washer  which  makes  it 
but  the  work  of  a  moment  to  restore 
a  blown  fuse.  Simply  unlock  the 
winged  washer,  replace  the  blown 
Economy  "Drop  Out"  Renewal  Link, 
with  a  new  one,  press  home  the  wings 
of  the  washer,  screw  on  the  end  cap 
and  the  fuse  is  securely  locked  ready 
for  continued  service.  Simple,  easy, 
economical.  No  waste  of  time  or 
money.  A  supply  of  Economy  "Drop 
Out"  renewal    Links   cost    but    little. 

Economy  renewable  Fases 
cat  annuni  opiTatinc  cnst.s 
80%  as  compared  with  the 
use  of  "one-time"  fuses. 


When  jroo  ordar  faaas,  timply  tmy  ' 

far  »mlm  ky  mtl  t»*Mmg  yefctsra  mnJ  dm^Urt 

ECONOMY  FUSE  &  MFG.  CO. 

Ctalc«Ko,  V.  S.  A. 


In  War  or 
Peace  limes — 


Cut  Out 
the  Waste! 


Clean  up!     Do  it  NOWl     Do  it 

regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money ! 
Time! 
Space! 
Labor ! 
Material! 

— the  money  such  cciuipment  or  ma- 
terial cost  earns  nothing  and  is  nor 
available  for  other  use. 

— the  lime  it  is  idle  is  wasted  when 
it  can  render  service  elsewhere. 

—the  space  it  occupies  costs  money 
and  may  be  needed  for  otiier  purposes. 

— the  Inhor  of  its  manufacture  is 
wasted  .nnd  alst)  the  labor  of  producing 
a  duplicate  fur  the  man  who  can  use  it. 

— the  material  it  rcprc-i-ntx  would  be  • 
useful  in  another  form. 

Cut  out  nit  this  waste!  Dim't  li;ivr  m.-irrri«l 
or  equipmrnt  uround  tli.it  i»  ma  ii<rilril.  I  urn 
it  into  c.T^I. 

There  i»  ahvayj  a  market  for  cither  scrap  or 
good  u*ed  machinery.  Conscrv.itinn  <>(  Kith  ma- 
teriaK  .ind  machinery  cm  l>f  practiced  with  just 
as  much  profit  in  peace  as  in  war  times. 

Buyers  for  surplus  material.  cimhI  uvrd  m.ichin- 
ery,  iunk  or  scrap,  can  easilv  be  found  thmunh  the 

Searchlight  Section 
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Steam  Turbines 

Unequalled  for 

Sustained  efficiency  and 
reliability  in  operation. 

Built  for 

Continuous  Service, 
Durability  and  Accessi- 
bility for  Inspection. 


Sizes  from  200  kw.  up 


^■■k  mMAMJFACTUPING  COMPANY 

Milwaukee ,^fc^^  Wisconsin,   U.  S.  A. 
DJsirici  Offices  in  A/I  Leading  Cities 


Allis-Chalmchs  Products 

Electrical   Machincrj 

Steam  Turbines  -  Steam   Engino 

Gas    and  Oil  Engines 

Hydraulic    Turbines 

Crnshing     and     Cement     Machinery 

Mining    Machinery 
Flour    and    Saw     Mil)     Machinery 
Power     Transmission     Machinery 
Pumping  Engines  -  Centrifugal  Pumps 
Steam    and     Electric    Hoists 
r  Compressors  -  Air  Brakes 
Agricultural    Machinery 
CondcD  s«  r s 


'pFORD 
I(IBI^OC 


The    Planetary    System 
means  a  balanced  drive 

A  pull  on  the  hand  chain  turns  these  steel  gears, 
which  dehver  the  power  at  two  opposite  points  simul- 
taneously. 

Frictional  resistance  has  been  reduced  to  the  mini- 
mum. 80%  of  the  power  applied  to  the  hand  chain  of 
a  Ford  Tr.bloc  is  converted  into  lifting  energy.  An 
eighty-two  pound  pull  of  one  man  on  the  hand  chain 
will  I'ft  a  ton. 

This  carefu'  planning  and  honest  construction 
mean  hoist  reliability.  Carefully  tested  steel  chain 
and  drop-forged  steel  hooks  spell  safety.  A  Patented 
Loop  Hand  Chain  Guide  insures  speed  of  operation 
for  it  prevents  the  hand  chain  gagging  or  overrid'ng 
the  flange. 

Are  we  sure?  A  5-year  guarantee  in  Writing  accom- 
panies each  hoist.     Send  for  our  catalog — it  tells  the 

story.  2166-D 

FORD    CHAIN     BLOCK    CO. 

2no   S   diamond   streets  PHILADELPHIA,  PA. 

, 0VCHSEA5  RCPRCStNTATIVC  ^ 


BRUSSELS 


BARCELONA 


RIO   DC    JANEIRO 
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Ifm  TRADEMARK  ^^ 
rvingSafsteP 
(PATENTED)  mmmT  m. 

ABSOLUTELY    NON- SLIPPING   ALWAYS 


Safety,  as  assured  by  its  absolutely  non-slipping 
surface,  is  only  one  good  feature  of  the  IrvinjS 
"Safstep."  It  will  not  accumulate  dirt,  and 
fill  up.  It  is  a  clean  step — which  contributes 
to  car  cleanliness  and  good  service.  It  is  light, 
(irni,  never  gets  loose  and  rattly.  And  it  is 
adapted  to  any  style  or  type  of  car.  Here  is  a 
genuine  service  improvement  awaiting  your 
adoption.     Send  for  Catalog  2A28. 


IRVING  IRONWORKS  CO. 

LONG  ISLAND  City.  N.Y..  U.S.A. 
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This  Press  Will  Straighten  Your  Car 
Axles  Properly  and  Economically 

We  have  furnished  many  railroad  shops  with  hydraulic  presses  of   this  type  for  straightening  axles, 
shafting  and  bars,  and  for  doing  hundreds  of  odd  bending  jobs. 


Hand  Power  Straightening 
Press  shown  with  rollers.  It 
can  be  equipped  with  lathe 
centers  if  desired. 


The  ram  has  a  vertical  movement  of  4  in.  The 
idle  ^jortion  of  the  stroke  to  and  from  the  work 
is  accomplished  by  a  rack  and  pinion  inde- 
pendent of  the  pump.  The  bending  blocks  and 
roller  stands  are  adjustable  to  any  position  on 
the  bed.  The  traveling  frame  permits  a  bend- 
ing operation  at  any  point  between  the  roller 
frames. 

We  build  many  sizes  of  hydraulic  benders, 
all  as  carefully  designed  as  this  machine  to  give 
the  user  the  best  service. 

Write  for  Bulletin  £ivin^  details  of  our  bi^ 
line  of  railway  hydraulic  machines  including 
Jacks,  Forcing  Presses,  Pit  Jacks,  Wheel  Presses, 
Shears,  Bending  Presses,  etc.,  etc. 

The  Watson-Stillman  Co. 

Engineers  and  Builders  of  Hydraulic  Machinery 
46  Church  Street,  New  York 

CHICAGO — McCormlck  Bulldinr 


MAKE  YOUR  PARK  PAY 

Your  biggest  Park  expense  can  be  greatly  reduced 

A  WELTE 
ORCHESTRION 

To  Supply  the  Music 
Insures  Your  Success 

Our  automatic  brass  bands  provide  just  as 
good  music  as  any  full  band  and  our  dance 
hall  instruments  offer  the  services  of  a  com- 
plete orchestra. 

They  will  save  their  cost  in  one  season. 
Morning  and  afternoon  attractions  now 
possible — without  extra  cost. 
Dealing   with    the    Welte  firm    you   eliminate 
experiments. 

Write  to  a«  tor  particular*  and  booklets 

M.  WELTE  &  SONS,  INC. 

665,  667  and  669  Fifth  Avenue 

Orchestrion  Dept.  Bet.  52nd  and  53rd  Streets 

New  York 
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We  Have  What 
You  Need! 

Let  Us  Show  You — 


We  make  trolley  wheels  that  have  to  give  good 
service.  Our  guarantee  stands  back  of  every 
wheel  that  goes  out  of  our  factory. 

Let  us  know  the  size  wheel  vou  want,  on  what 
size  spindle  it  will  run,  and  the  length  of  hub 
required.     With  this  information  we  will  send 


you  all  the  wheels  you  want.  If  these  do  not 
live  up  to  everything  we  guarantee,  they  will  cost 
you  nothing  no  matter  how  badly  they  arc  worn. 

This  shows  how  confident  we  are  about  our 
wheels  and  it  will  pay  vou  to  investigate.  You 
will  find  us  nice  people  to  do  business  wirh. 


Write  for  particulars 


Hensley  Trolley  &  Mfg.  Co.,  Detroit,  Mich. 


Toledo  Cranes  in  Your  Shops 


i«^ 


II  I  I 
1      ^ 


Toledo  Cranes 


'  «  I  J. 


mean  economy,  because  they  eliminate  waste,  man  power  and  time. 
Let  a  Toledo  Crane  do  the  work  of  ten  or  fifteen  men  and  utilize 
them  somewhere  else.    Why  not  let  us  know  your  requirements? 

The  Toledo  Bridge  &  Crane  Co.,  Toledo,  Ohio 


mraitncban  Ofle*.   1011   BBpIra  Bide 


.. ,    BtMtoa   Offl<«,   141    Milk    Rtrr^i 

r»iv4mi»ll   OIIW*.    4M    Wm   Strr^-t      ri»»>li 


tlld(.;    Chioata 
:     KutM*    ClUr. 

Mlway.    PhllA- 
Rinlto  Bidr.: 

■IK    Hide. 
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R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


^^r.io-- 


Trolley  Bases 

for 

City  Service 

The  Nuttall  15-C  trolley  base 
offers  excellent  opportunities 
for  the  city  service  operators 
— particularly  those  who 
operate  one-man  cars — to  gain 
increased  economy  from  their 
railway  systems. 


Nudaniftlical  Gcats 


A  PROVEN    SUCCESS 


BAYONET 

Trolley  Harps  and  Wheels  for  Safety  Cars 

Labor  and  Time  saving  are  two  of  the  advantages  ob- 
tained with  a  one-man  Safety  Car. 

Bayonet  Trolley  Harps  and  Wheels  are  time  savers  and 
labor  savers. 

The  harp  or  wheel  can  be  changed  in  ten  seconds,  or 
a  pole  in  less  than  a  minute.  No  tools — only  your  hands. 
No  delays  to  car  schedules. 

Unsurpassed  for  efficiency  and  economy.     bO-day 
trial  offer.     If  not  satisfactory  return. 

BAYONET   TROLLEY   HARP   CO.,   Springfield,  Ohio,  U.  S.  A. 
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^R.^ 


H.^ 


TAYLOR  REDUCED  HEIGHT  TRUCK 


TAYLOR  R.H.  TRUCK 

Mounted  on  26-in.   Wheels  with  Springs  Over  Journal   Boxes. 
Designed  to  Mount  Centre  and  End  Entrance  Cars  Low  Down. 

SWING  MOTION  AND  FULL  ELLIPTIC  SPRINGS 

Wheel   Base  5   ft  2  in.     For  Car  EASY  Journak  3^  x  7  M.  C.  B.  Type, 


Bodies  weighing  16,000  to  22,000  lb. 
Motors  Inside  Hung. 


RIDING 


Height  from   Rail  to   Body   Bolster, 
22^   in.     Brakes  Inside  Hung. 


L  TAYLOR  ELECTRIC  TRUCK  CO.,  TROY,  N.Y. 
SPECIFICATIONS   ON   REQUEST 


Established  1R92 


SEND    FOR    PORTFOLIO 


s-apJ 


'iiiiuuuiiiiitiitiiiiiiiiiMimiimiiiniiiiitimtiiHiuiiiuimiMiiiutiiiHiuiiiiiuiiiiiiiiiiiiiimiuiiiiiiiiiiiiiiii 


Van  Dorn  Car  and  Air  Couplers 


For  Heavy  City  and  Medium  Heavy 
Interurban  Service 


VAN  DORN 
No.  1200  CAR  and  AIR  COUPLER 

Vertical  Pivoting  Tight  Lock  Equipped  with  No.  1160  Draft  Gear 

Couples  car  and  air  connections  automatically  by  impact.  Vertical  PivotinjJ 
Head  relieves  platform  strains  at  sharp  changes  in  grade.  Spring  Head 
Support  holds  coupler  head  at  proper  height  for  coupling.  Draft  gear  and 
coupler  head  give  maximum  radial  clearance.  Perfectly  protected  rubber  gas- 
kets eliminate  air  leakage.    Radial  movement,  120°, 

VAN  DORN  COUPLER  COMPANY,    2325  S.  Paulina  St.,     CHICAGO,  ILL 
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4    i 


STEEL  POLES  pole  purpose  i 


FOR   EVERY'    i 

E 


IT  CANT  MOVE 

=  e 

I       Here's    a   photograph    showing   the    NEVER-CREEP — the  | 

I       anchor  with  the  correct  principle — on  the  job.  | 

I       It  can't  move — it  can't  "give"  nor  lessen  its  holding  power  | 

I       because  it  pulls  against  solid  earth — not  against  disturbcj  | 

I      or  newly  tamped  ground.  f 

I       The  NEVER-CREEP   has  been  called  the  "backbone   of  | 

I       the  lines"  because  it  holds  the  poles  firm,  solid   and   up-  | 

I       right  in  defiance  of   elements  that   would   quickly   uproot  | 

I       ordinary  anchors.  | 

I                                              Ask    your    jobber  | 

I                 CHANCE  COMPANY  | 

I                      Dept.  ERJy  Centralia,  Mo.  | 

SiimimmminiiuimiiuiuiiiHmiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiHmiimiiiiiuiiiiiiimiiHmiiiimiiiimniiMiiiiiiniii 
lisiHtrtiniirMiiiiiiMiiiuiMiiiiiriiiiiiiriiiiiiriiiiiiirMiiiiiiiiiiittMiiiirhinirniiiiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiimiiiiiUiiiiiiiiiiiiiiiiuiMiii^ 


=  Cut  sbowa  Bates   Steel  Polei  In  use  hy  the  Boytl  Swedish  States  R71.,  eiec-  = 

1  trifylng  the  eteam  railroads  of  Sweden,  Lapland.  located  about  75  mileB  north  af  g 

s  ttie  Arctic  Circle,  in  the  land  of  the  Midnight  Sun,   the  most  northerly  railroad  g 

s  of  the  world.  g 

=          Bates    Steel    Poles    are    becoming    unlrersally    popular    world    wide.       Repeat  g 

i  orders  testify   their  general  suitability   for   every   Pole   purpose.  £ 

I         Teletraph,  Telephone.  Power  Transmission,  Electric  Trolley  Lines,  Electric  Ltghtlnt,  Etc.  | 

5             Highest  riass  aof]   moat  up  to-date  steel  pole  equipment  In  the  world.  i 

3             Our  STEKL  POLE  TREATISE  tells  the  story.     Ask  for  it.  | 

g            About  2 .000  tons  of  steel  constantly  on  hand :  hence  prompt  shlpmenta.  g 

=             Tubular  Steel   Poles  cost  50    per    cent,    more    than   Bates    SUef   Poles,    t/et  S 

g  Bate*  Poles  are   100  per  cent,  stronger — wtU  last  100    per  cent,   longer,  cover    a  g 

g  mucfi  broader   range  of  adaptability  and  are  much  more  artistic  than  Tubular  = 

g  Poles.    Ask  us  to  verify  these  facts.  = 

I                         BATES  EXPANDED  STEEL  TRUSS  COMPANY                 *  5 

I  208  LaSal!«  Street                                                           Chicago,  III..  U.  S.  A.  | 

^'iiimiiiiHiriiMiiiiiinrtnniiitiiiiiiiiinniiiinniinmiiiiiriiiniiiiimtiiiiimiiiiiiHiiiiiHMiiiiiitiiinKiiiiiiiiiuiMmiriNiininraimrii^ 

£      uiiinKiiiiiiiiiiiuiiiiiiiuiiirniiiiiMnrriiHnuiintiiiintMiiuiiiiiniiiiniiiiiiiriiiiniiiiH»MinrMiiuMiiiuuiinMiiii(iiiiiiuiiiiiuiiiiitim 


r- 


KERITE 


Nachod  Spells  Safety 

Nachod  Signals  safeguard  and  aid 
your  traffic. 

Nachod  Crossing  Signals  protect  your 
highway  crossing. 

Nachod  Headway  Recorders  safe- 
guard your  revenue  by  showing 
car  operation. 

Writ*  for  Mortnation 

Nachod  Signal  Co.,  Inc. 
Louisville,    Ky. 


BE 
GUIDED 

by  facts,  not  theories 

by  performance  records,  noi  claims 

by  experience,  not  p  "opbecy.   Every 

consideration  points  straight  to  KERITE 

for  permanently  satisfactory  and  economical  service. 


'jliiiiiiiJiiiiiiiitmtllliiimiiiiiiiiiiilliliitlliimtiiiiliiriiiiiitnMiiHiiiiiiiiiiiiiiHlllMltiiiiiiHiiiiHiiiHimilllHiMiimilliHHiilluiuilliS 


I  KERITE  i^lj^?  COMPANY  | 

i  OcHfrall!tffioc3.30'Chun:h5trttt,NewY'iK  "  •  ■  W!-it*TnOfti.-c,l^ufJ'jj  Oa.-'l.'^.iiJi^^-.iii.V;-      ■    g 

niiiiiutiiinriiiiiHiiiiiiiriiiiiiiiiiiiiiiiiiiiiiuiiiiimiiiiimiiiimiiiiimiiiHiMMiiiniiiimiiimiiMiimiiiiiiHiiiiimiiiimiiiiimiiiimiii^ 
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PAGE  &  HILL  POLES 

Produced  the  Right  JVay 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(SinflF,  Duplex  and   Thr*c  PhAJ«) 

TROLLEY  WIRE 

<  Round,  Grooved  or  Fl(ur«  fl) 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET   WIRE 

(Cotton  or  Aabettot) 

Amerlcanlte  Rubber  Covered  Wire      Galvanized  Iron  and  Steel 
g  Incaodeacent  L.amp  Cord  Wire  end  Strand 

I  AMERICAN  ELECTRICAL  WORKS 

I  Philliptdale,  R.  I. 

1  Bolton,   ire  Federal;   Chtcaco.    MS  W.   Adenu:   CInctnntll.   Trkrtloa  Bids  : 

i         New  York.   IS]  B'<n;:   San  Frinclioo.   til  Bowud;  SMUle,  ICI  lit  AreTla. 


I     i 


3dHiimiiiimiiiiiimniimiiiiiiimiiHinmiiiiiiiitii 
gniiniwuiiuuiuiiiiDiiiuiiiimuiiiiii 


iiimuiimiiiumiiiliillMiiiiMiiiinniimiuiiiiiuiiimtnuuiiuiiiiummniiitiR 


The  control  uf  all  the  processei  in  the  manulactiire 
of  Page  &  Hill  Butt-Treated  or  untreated  VoXm  from 
the  raw  material  to  the  finished  product,  aasiiren  uni- 
formity of  excellence  and  sturdy  Northern  White  and 
Weitern   Red   Cedar   Poles  obtainable   in   no  other   way. 

PAGE  &  HILL  CO. 

MtnoeapoUo         Cblcsfo  N>w  York  Kansu  Cl(7         Dallas 

Hounton         Louiavllle 


niHimtimtiiuiiiiimiiMtR 


WESTERN  CEDAR  POLES 

Grinnc...b.-B.J.CARNEY  CerSpoK3n..Wn. 

1729  McCormick  Bld^  Chica^ 

Quick  Service  Yord  fi  Butt  Treating  Plant 

in   Mirtne-  .-ipclis 


^ 


tIATIQNAL 

TUBULAR  STEEL  POLES 

ilak  Im   "S4TII>\  tL      HUIOui    S.     U.    ■MTIO\Af    ralrobr    (leet    ttlm 

NATIONAL  TUBE  COMPANY  PITTSBURGH.  PA. 


EUREKA  PRODUCTS 


Oe—Mlllin.    TraU«7    WkMlt.     KmH    TroUar    *. ,    ..— r 

ian,  ^h*   kaunal.    OoamllOT    na«ws.    Wnub    Roid««.    •!•. 

W*  — fc»  ««altty  giida. 

THE  EUREKA  COMPANY,  North  But,  Pe. 


T 


GREATER  STRENGTH  WITH  LESS  WEIGHT 

ARISTOS  "COPPERWELD" 

■ipadallT  enit'Hl  tor  railwaj  ucnal  work  aiul  taaaj  olbar  nUwfj 
V0m.  StmncfT  than  eoppar  and  eoMa  \»m  Ikaa  eopp«r,  wrila 
tor  dHail< 

COPPER  CLAO  STEEL  COMPANY 

Mill,  a^  Mmtm  tmm<    IIAM(I>.  PKMNA. 


Tark   lalea  0«« 


leaj     t«tact   I 


Maa  Caip..  CM  Ml.   III. 


Standard 
(liable  Accessories  | 

include  Junction  and  joint 
Boxes,  Outdoor  and  In- 
door Cable  Terminals  "Ozite"  Insulating  Compounds, 
eic.  They  are  standard  in  quality  as  well  as  in 
name. 

Standard  Underground  Cable  Co. 
Pittshurith,   Pa. 
New    York     rhil.iilplphla.    San    Franrlsoo.    Chiraco. 
IV-troit.  St.  Lonia. 


'.UHlHMIIIIIIIIUIIIIIHIIMnllllllllllUlM 


WllllltUlinillllllllllllllllHIMIIItllll 


f 


THE  LINDSLEY  BROTHERS  CO.  i 


I. 


WaatafB 
Oaldklkli 


"Good  Poles  Quick"  N-r*. 


SS*.n4.  7*  Waal 

cmoAoo,  nx. 


mmm  TMaiiBc 

Omb   Ta^    aod 
~Ba«  a^  Oali" 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


Transmiksion  Line  and  Special  CroMing 
Structure*,  Catenary  Bridge* 

WRITE   FOR   OUR  NEW  DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY   CO. 

BagiMart  A  CoDtractor*  SYRACUSE,  N.   Y. 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Taw  kaat   iBaanuM*  acalaat   laaalator  bniakaa* 

Hubbard  &  Company 


rrrrsBiwtn,  pa. 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and   Press  Forgings 

Seamless  Steel   Gas   Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary    of    Taylor-Wharton    Iron    &    Steel    Co. 
High    Bnd&e,    N.    J. 

OTHER  PL.VXTS: 

Philadelphia  Roll  &  Machine  Co.,  Philadelphia. 
Tioga  Steel  &  Iron  Co.,  Philadelphia. 


a 
I 


American  Steel  &  Wire 

Company 


CHICAGO 
NEW   YORK 


aiiimiminiiin(miutNtmiuiiimitirrriiiiiiiiiiimtiiiiimiiiiiiiitrii(('<'>riitiiiiirrit!iiiii>>M>it)(MiiiMiiiitMiiiiirtiiiiiiirtiiiiiiiiiiii(;*i3 
9iniimniitiiiiiiiiiiuiiiiiniiiiiimiiiiitiiiiiiiiiiiriiiiiiiriiiiiiiriiiiiitiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiitiMiiiniiiiitiiiii^ 


HIGHEST     QUALITY 

TRACK  SPECIAL  WORK 


WE  MAKE  THIS  GRADE  ONLY 

I  CLEVELAND  FROG  &  CROSSING  CO.  § 

I  CLEVELAND,  OHIO  | 

3iiiiiiiiMiniiii)inintiii(iiMiiMiiittrui(iitiiiiiiiirriiiiiiiriiiiiiiiiiiiiiiiiitiiiiiitiniiiiiiiiiiiiiimtiiiiimiiimiiiiinmiiiimiiiiniii^ 

SiiinniiiiiMttHiiiiiHmniiiniiiiiiiuimmfiimminimiiitiiuiuiiiuiiiiiiHiiiiiiiuiiiimiiiiimiiiimiiimiiiuimi^ 

=  s 

I    Dependable  Track  Work   | 
for  Electric  Railways 

I  Frogs,  Switches,  Switch  Stands, 

Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


I  ORIGINATORS     OF  I 

I  MANGANESE  STEEL  I 

TRACK   WORK 

^iiittiMiiriiiiiitrMiiiitMlllttlliintnnnrtMniiirrniinrMiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiriiiiiiMirirtiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiMiiirtuiR 

uiiiMiiiiiiiiHuiiinuiiiiniiiiHiiiiiuiiiiniiiiuHiiiiuiiiiiuiiiuiiiimiiiiiuiiiimiiiiiiiiiimiiMuiiiiiuiiiimiiinuiiiiiiiiiiii^ 

=  £ 

I  HIGH-GRADE  TRACK  I 

I                 WORK  I 

I              SWITCHES— MATES— FROGS— CROSSINGS  | 

I                               COMPLETE  LAYOUTS  | 

I          IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I                    HARD  CENTER  AND  MANGANESE  I 

I                                       CONSTRUCTION  I 


New  York  Switch  &  Grossing  Go. 


Hoboken,  N.  J. 


S 


ntOC&SMTCHCO^ 


I     ST.  LOUIS  FROG  &  SWITCH  CO. 

I  ST.  LOUIS,  MO. 

^HtiiMiMiiiiimitiniiiiiiiiinmiiiMiMiiiiiiiiniiiMniiiiiiiuMiiiiiiiiMMiuiiiMutiiiiiiimiimMiiiiiiiiiiiimiiiiiK^^^ 


^llliMiiiniiliriiiiiriiiiltiiiiiirriiiiiirniiiinMiiiiiiiiiiiriiiiiUiiiiti(iiiiiiiiiiiitiiiiiiiiiiiitiiiirriiitiirtiiiiittiiiiiMiiiiHtiiiiiliiilliri(iT  im 
SiiiiiiiiiMiiiiiMiiHiiiiiHiiiiiHiiiiiiiiiiiuiiiiiiMiiiiiiiiiiiHiiiiiniiinniiiiiniiiiniiiiHiMiiiHtiiuiiiiiiuiiiiiuriMiiMtiniiii^ 


BAllBOUR-StOCKWELt  CO. 

20S  Broadway,   Cambrldgeport,  Mao. 
E.lablbhed    1858 

Mnt7tifActurer4   of 

Special  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mates 
Turncuts  and   Ci-osa  Connections        yJA, 
Kerwjn  Potable  Crossovers  ?!iM 

Bfillf'i'iy  Articulated  Cast  ManganesoCroseings 


*tiiiiiHrii)iiiiM(iiiini)iiifliiiiiiiiiiiiiiiiiiiirMiiiiiiiiiiHiiHiiiiiiiitiiiillMiilllifiiliniiiiiiiiiiiHiiriiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiii<iirr 
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inMiitiMiiHiiriiHiuitiiiiii^ 


MIl^WAUKEE  OIL 
STORAGE  SYSTEMS 

SELF- MEASURING  PUMPS 
KANT- LEEK  OIL  TANKS 

underwriter's  LABELS 

•    •     •     •     •    • 

CAR   JOURNAL  ^VASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
EqUlPMENT  •  CATALOG 


Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No. 


Iiuarmoc*  poUdM  d»  nor 
put  out  flriM  They  only 
pay  (or  the  dam«ffe  done 
by  the  lira.  n>s  delay 
canaed  by  IutIik  to  re- 
bxjild  or  repair  damage 
done  by  tire  often  coata 
more  than  the  Inaorance 
Company  payi.  Aroid 
this  delay  by  eqnipptnr 
your  Power  Hooae  with 
the  N*ie  Kxehutv* 
CASTLS  LIBBKTT  No. 
1.  a  Three-OalloQ  Carbon 
Tetrachloride  Type.  Hand 
Pump  Fire  Bzunmlaher 
which  haa  •affldeot  ca- 
pacity to  eztinttiUh  al- 
moat  any  fire  apt  to  hao- 
pen     around     the    Power 

HOQM. 

Comparatlre  and  com- 
petltlTe  testa  hare  proTed 
that  a  CASTLE  LIB- 
ERTY No.  1  can  extln- 
ruiah  fire  that  could  not 
be  controlled  by  twenty- 
eisht  one-quart  flra  ax- 
tinruiehera. 

The  eztinrulahlnr  areot 
la  Caatie  liquid  approred 
for  OoTeminent  uae  and 
used  by  leadinr  Corpora- 
tions. Kallroada  and  Oot- 
emmeotal  Departmeota. 

Writ*  for  e»mpl«r«  i»- 
KTlpUon.  WHt4  lor 
"Sa/ttt  Alteaf"  ullUt 
(As  r»ai  slorv  of  flrt  ox- 


MILWAUKEE  TANK  WORKS 

IwfflLVUAUKCC,  U.S.A.. 


li   i 


i    1 


James  M.  Castle 
Inc. 

812  Lincoln  BIdi. 
Philadelphia,    Pa. 

MannfacCorera    and    Dla<rlbvtor* 
at  Wrt  y¥ll-ni'a''tnr  *»anit»i 


IIIIMItlllltllllllllllllllllllMIMIMIII 

MIIHHIIllMllltlimmillHIIIII 


IIIIUIIIIIIIIIIIIIIIIIIIIMI 

HitmmiiiitMiiiMiiiiii 


'iMHtUlllllUllllllMIIIIIIUIIMIIIIIMIIIKMIIUIMI 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,   N.  J. 


ATLAXTA.  Caadlar  BoiMlM 
BOSTON,  40  fWval  St. 


^ 


BRANCH  OFFICES: 

HAVANA,  CUBA.  Call*  de  Afular  104 
HOUSTON.  TEXAS.  Southern   Padflc  Bids. 
LOS  ANOBI^KS.   I    N.   Van   Nuya  Bld(. 
NEW  ORLEANS.  6.13  Baronne  St. 
FHILADELPHIA.  North  Ancrlcao  BMc. 
PITTSBUBOB.  rarmara'  Deposit  Bask  Mtt. 


."ALT  LAKB  cm.  705  e  Keama  Bids 

SAN  rHANCISOO.  Sheldon  BI>U. 

SAN  JCAN.  Porto  Blco.  Royal  Bank  Bids 

SEATTLE.  L.  C.  Smith  Bids..  Rooms  1014-1917 

TUCSON.  ABUONA.  8«iU  Rita  Botal  Bid*. 


FOSTER  SUPERHEATERS 

A   neceasitjr  for   turbine   protection,  ennine  cjrlindrr  economy  and   wtiliiition  of  iuperhest  for   all   iti  benefits 


Power  Specialty  Company   clUSJ* 


Philadelphia 
San  Fraadsca 


uildiil'^.     Ill  Broadway,  New  York 


The  SCOOP  CONVEYOR 


Fo*  Alorlns  and  Rvclalnuna* 
LoadlnsanH  Unlo*dlns  Cars, 
Trwck*  and  WagntM..,  Daaa 
the  wark  af  frmn  •  l«  It  maai 
and  kaa^  anialainait  aaav- 
Ina-     Write  tar  Ularatava. 

Portabia    Machinery    Co., 


Autoi— w.    ......7  aad  Aototnatic  Betom  Switch  Stands  for  Pasainf 

SidlBSs.     Ti»  K<»U  Siwelal   Work   ">; Jniwnrban  Unas  .and  PrlraU 
KlftiU  of  War.     Baaianwe  dooatfwUaa  •  BpssiBlty. 


.1  •  a/ir»uik.*«.    r«i»iw 

•  m  HtUtoMr»<.N.TMiaNugw«f 


«.HT 


vo»-a«- 

N»>T>r<kO<Ih».)0 
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'American" 

/llNSULAnNG 
M  IfJAonNEior 

»/  JiricotHFArtv 


•C«  I*  *-  »*»r.  orr. 


PHILADELPHIA  lie  A 
ennsylvaniaILoA. 

'American"  Electric  Railway  Automatic  Signals. 

RECLAIMING   MACHINES  1     for  recovering 

INSULATING    MACHINES  /    insulated  wire 


-pii?«!^ 


utiiiiiiiiiiiiiiiiiriiiiiiiiiiiii iiiiitiiiiiiitiiiiiiri(iiiiiiiiiiiiiiiiiiiiii)iiiiriiiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiimiililiriiiii<^ 


i  Use  only  Awebco  Tape  on  your  | 

I  Armatures  | 

I        ANCHOR  WEBBING  COMPANY        | 

I  300  Brook  Street,  Pawtucket,  Rhode  Island  | 

^iiiiiiniMiMiiiiiiiiniiiiiiiiiiMiiiiiiiMiiiiiiHiiiiMiiiiiiMiiiiiMiiiiinniiiiMiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiMiniiiiiniiiiiiiiiMMiniiHiiiimiiii: 
uHiiiiiiiiiMiiiiiiMiiiiiiiiMiiiimHiiittuiiiimiiiiuiMiiinniniiiriiiiiiiiiiiiiiiHUMiiutniitiiiiiiminiHiiiiiiiiiiimiiiHiMiimiiiiiiiiiiitr 

I  SPECIFY  i 


I  For  Driving  Your  Auxiliaries  | 

I  TERRY  STEAM  TURBINE  CO.  | 

S  Hartford,  Conn  s 

S  = 

:iiiiiiiiiiiiiiiiiiiimiiiiiuiiiiiiiiiiiiiiuiiiiiiuiiiiniiiHHiiniiiiiiiiiiii(iMiiiiiiiiiiiiiii<iiiiiuttiiiiiHiiiiHtMimiiiiiiiiiiHiiiimiiiiii 

^nilllllllllllllllllllllllllUIIIMIIUIIIIIItllMIIIIMMIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllllllllllllllllllllllllllIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIUIII'^ 


E-FU-GD  AND  SCAIFE 


mBE 


PURIflCATION     BYBTEK 
SOFTENINO  K   rlLXRATION  J 
POR    BOIUER     I^KED    A.NO| 
AI.I-    INDUBTRIAl.    UEI 


wm.bsc;aife  &  sons  cd.pittsburgh.pa. 


niiM<iiiiiiiiiniiiiiitHiiiiiHMiiiiiiiiiiiiriiiiiiiiiiiiiiiiiriiiiiiiiiiiiMii)iriiiiiiiiMiiiiiiiiiiiiiiiiHniiiiiiMiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.~ 
uiiiiiniiiiiiiiiiiiiiiittMiniiniiiiiiiiiiiiiiniiiiiuniiiiiniiiiiiniiiiiiniiinMiiiiiHiiMiiHiiitiMiiiriiiiiiiiiiiiiiiiiiiiifiiiiiMiiiiiriiiiiiiiiiii;; 

I  CONDENSERS,       SPRAY  NOZZLES,  I 

I  VALVES,     OIL  BURNING  EQUIPMENT,  I 

I  FEED   WATER    HEATERS,      INJECTORS,  | 

I  Distillers,     Oil  Coolers,  Chemical     Equipment  | 

I     Schutte  &  Koerting  "^Jii^S.Tp^hfa".  I'/."'     I 

e  = 

iinHiHiiiiiiiMrtniiiiiiriMiiiiiuiniiiiiiinuiiiniriMMnuiiiinniiiinniiiinHiiiiifitMiiiiMiiiUMiiiiitiMiiiiMiiiiiMiiiiiiiiiiiiiiMiiiiiitiiir 


TRACTIONS 

POWER 
GEARS 


OF 


ROLLING  STOCK 

PROTECTED  WITH 


wmM 

l^"  F  O  U  ^i 


ASK  US  FOR  i 

FACTS 

^niiiiniiiiHiiiiiiHtiiiimiiiinMiiinitiimiHiiiitiiiimiiiimiiiuiiiiinniiiiiiiiiiiiiiiniiiiiiniiMiitMMiiiiiiiiiniiiimiiiiiiiiiiiir'iiii"^ 
aiiiiiiiinnnHiiiuiiiiiiuiMinimiiniiiimiiiitiiiiiiitiiiinniiiimriiiHmiiiitiMHmiMiniiiiiiniiiiiHiiHiiiniininimiiiminmiiwmi^ 

I  I 

I    HOPE  Brand   for  best  results    l 


Webbings  and 
Tapes  made  from  the 
best  raw  materialB — 
made  with  the  most  up- 
to-date  machinery  and 
most  reasonably  priced' 
That's  what  you  get  in 
Hope  Froducts. 

Send  for  Sampl  «. 


I  HOPE  WEBBING  CO.  | 

I       Providence,  R.  I.  396  Broadway,  New  York        s 

^IIMiuuMintMiiiinniiiiiiiiiiiiiitiiiiritiMitiiirtiiiiirMiniiiiiiiitMiHiitiiiiiiiiitr-'ittiiiiitniirriiiiiiiiiiitiriiniiiMiiiiiiiiinMiiiitiiiiuiS 
jmiiiiiiiiiiiniiiiiMiiii iiiiiiiiiititiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiiiHiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiimiiniiiiiiiiiiiiiimiiiiitiiK 


(r££N  (hAIN  (rATBS 


Gr««u  Scalflex  Arch 
Gr«rn  Pressure  W«ter  B<ci 
Green  Sleam  Jet  Ash  Coi«v. 
Green  M«ieriftls  Tr«n»l«r  i. 


UMIONIPUSES 

Union"    Renewable    Fuses    will    save    four-fltths    of 
your  fuse  maintenance  cost.   Guaranteed  to  give  satis- 
faction.    Money  back  If  they  fail.     Booklet  on  request, 

CHICAGO   FUSE 

MFG.   CO. 

Chicago      New   York 

I'ntmnnniinntmniinmBniiHSSuiiimi^^ 


mnniniinminiflici! 


Green  Encineerinc  Co..  Ea»t  Chicago,  ind. 


?liiiiiiiiiiiiiiiiitliiliiiiiiiiiiiiiiiiii'iilllitiilliitiiiiiitiiiiiitiiiiiitiiiiiiiiiiiii;tilliitiitiii)iiiiiiiiiiiiiiiiiiiiiliiiitiiiiiiriiliiiiMii>lllliiiiiiir: 
■UMiiiiiiniiiiiiiiiiiiiMiiiimniiiMmitimiiiiMiiniMmiiiiinmiiiimiiMimiiimiiinmnnmiHirminmmtMiMiuiiium^^^ 


L  T.  E. 
Circuit  Breakers 

for  heavy  itreet  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


iimiiiiiiriiiiniiiiiiiiiiiiiiHiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiimiiiiiMiiiiiiiiiimiiiiiimiiiiiitiiiiiiiiiiimiiiiiiiiiiiittiiiiiiiiiiiimimmiiiiia 
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Better  Tools  Make 
Better  Workmen 


Williams'  "Ag'rippa 
Tool  Holders 

are  the  best 

J.  H.  WILLIAMS  &  CO. 
143  Richardt  Street,  Brooklyn,  N.  Y. 
143  Vulcan  Street,  Butfalo,  N.  Y. 
143  So.  Clinton  St..  ("hiraRo,  III. 


9» 


"Good-by   Strong  Arm   Methods" 

Says  the  Superintendent 

THE  old  wmy   r«<iulr«<]   a  lanit  takni  away  rmm  other 
work.      Ttie   Yalv    Spur-grarM    Chfttn    Blork,    and    onr 
man.    now  do   tho   holvtlns    Quicker,    Smfar,    an4   wltli 
Ktonomj. 
Yal«    Chain   Blocki   h«lD   aolre   production   pfoblams.   ellm- 
Inallng   ilow.    daflieroua    "strong    arm"    mcttwda   that    dr- 
rreaif  output. 

KiK-utlrrs  reaponslblc  for  plant  production,  oconoBy  and 
tatKy  will  find  ranatrurllr*  Information  In  tbo  now  YaU 
Chain   Block   CaUkK.      Send  for   It. 

"From   Hook-to-Htx>k-a-liae-oi-steel" 

^or   a  Facferir   CtckUtff    Bqutpmtnt 
f'rc     •     t'dJe     .Ifaarcr-A'ry     Sittttm 

The  Yale  &  Towne  Mf|i.  Co. 

MNkiTN  uf   thr   Yulf   Lurktt 
Stamford,    Connecticut 


iiinMiiiiiiiiiriiiirriiituiitiiiiHiiiiiiiMiiM'iiiMiiiiiiiiiiiriiititiiiiiiiHiiiitiiiiiiiiiiiuiiiiiiiiUMiiiia     FjiiiiittiiMiiiniiiiiiiiiiiriinitiiiiui 


I 
I 


iltUllllltliilltlllMIIIIDllllllllllllllirillUIIIIHIItllUIMIIIIIIIHirMllii 


i 


u 


iiiliiHniliiiiiiuiillllliiiiiiiiKiiiiiiiiiiiiiiiMiiitiMiiiiiiiuiiiiiiiiliiiiiiiiiiiiniiiiililllllit' 

BAKELITE-DILECTO 

(ln«uUttn«  MaUrlal) 

The  fieldt  of  ufefulneti  for  Bake- 
lite-Dilecto  are  many  and  varied 
because  of  its  superior  merit 
over  materials  heretofore  available 
in  sheets,  tubes  or  rods. 
The  exceptional  qualities  of  Bake- 
lite-Dilecto  are  satisfying  electric 
railways  all  over  the  ctHjntr}\  In- 
vest igate. 
Olhtr  MmtrHalm:   VnleanisW  Flbr»—C—Ut»—C»ntin»Html  Bmktilt* 

THE  CONTINENTAL  FIBRE  CO. 

Newark,  Dalawarw 
OnOAOO.   SM    S. 


Hniiiiiiiiiiiiiiiiitiiiiiiiii 


1 1  Ml  II 1 1 1 1 U 1 1 1  Itll  1 1 U  lUM  >U1U  1 1  lU  M  UtHIHWHt*^ 


i 

NILES-BEMENT-POND  CO. 

Ill   BROADWAY,   NEW   YORK 

MACHINE    TOOLS 


•diaa  <>■«»    Oer.  Klni 


Klehlcu    At*.      NBW   TOUL    tSS    Bro«lwur. 
rtnk   Ava.     ■•■  Tna^atp  OtBo* 
Loa  Aaolw  OlBe*— til  BTlUla  81. 
Klnc  and  Toorc  Su.,  Toronto.   Ontario.  Oao. 


FOR  ELECTRIC 
RAILWAYS 

Asia  Lathes 

Whael    Prassoa 

Car   Wheal  Lathes 

Boring  Mills 

Lathes 

Hammers 

Cranes 

Grneral    Machine    Toola 


'    MFG    ^ 


"Everything  in  Insulation" 


w 

Asphalts 
Ck»mpouiMle 
lasukili^  Vi 
ol/  a  few  of  aar  |iiu4a>!ts 
I  lo  tJbU  Uaa  foe  ■■; 


Mlia 

Vul<  aniiad  Fibre 

Vamlalwd  (3olh 

IaaulatlfitTe|>aa 

Tb»  ataiTA  ar#  on 
Writa  lu  fT  sn/thlof 

MITCHKI.I.-RAND  M'F'G  CO. 

I«<  Jaha  St..  New  Yotk  Qtv 


The  Big  Three 

D  &  W  Fuses,  Deltabeston  Wire 
D  &  W  Oil  Fuse  Cutouts 

D  &  W  Fuse  Co.,  Providence,  R.  I. 


A  Single  Segment  or  *  Complete  Commutator 


eat  wltk  aqtial 
enl7  la  aacBilvds: 
skUl 


itatar  we  b«IM     That's  wkr 
rely  ateeteleir  en  evr  wsts. 


OAXBKOM  qoaUtir 
I  Bake,  as  veil  as  to 
>  aaar  eleetrte  rail- 


CaBMron    Elactrieal   Mfg.   Co.,   AaMonia,   Connecticut 


f. 


:  Siiiiplox  rJac  ks 

1     R.-inr<Mui!S-(  <nitra<l<»r.s-Ii«tu.*<trl«-*' 

1.\uli>imiMk'?<  Pol«'  Ihilllny;  .►i Onlnnnc  i 
Ttiniplfffoii, U''»»^^  X'  f:o..i  ftl. 


^uiaimmmmimjv 
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llllllMlllHllllminimiinniiiiuiii 


iiniiii iniiiiiijiiiiimiuiiiuiiirimiiiinniiii miiiiiiuiuiuiiiiiuiiiiuuuimiimit:      fiiiminiiiiiuiiiuiiiiiuuiiuiuiiiiiiiiuiuiuuuiuiiiiruiiiiiiiiiiiiuuiiiiiijiuiijiiiiiijjiiiiiuiiiiiuiiiimiiiiiuiiiiuiiiiiii 


I  Full  power  with 

I  High  or  Lower  Adjustment 

i  Many   emergencies   requiring    a 

=  powerful    Jack    present    a    dlffl- 

i  culty    in    bringing    the   Jack    to 

i  bear  on  the   load.     The 

I  Buckeye   Emergency 

I  Jack  No,  239  Special 

£  ^■~^"^^^~"^"^"~~"^^^™ 

I  saves  time,  strength  and  trouble. 

S  The  many  positions  to  which  It 

=  is    adjustable    easily    solve    per- 

=  plexing    lifting    problems.     Full 

i  details    In    our    catalog.     Write 

i  for  It 

I  The  Buckeye 

j  Jack  Mfg.  Co. 

i  Alliance,  Ohio 


-iitirriiiirnririiiiiitiitiitiiiiiiiiMiuiiiiiuiiuuuiitiuiiiii 


iuuiumiiniiiinmmunnnnninimiiuuiiiiiiiiiimirrmiiiiitiriiiina       ^ 

•jiiiiiiniiiiiiiHiuiniiiiiiiiiiiM<iiiiiiiiiiMiiiiirMiiiiitiiiiiiiiiiiiiiiiiiiutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiijiiriiiiiiiiiiiiiiniiiiiiiiriiit>u      s 

—  H       = 

I  "It  Behooves  You 
to  Hooverize  Your 
Motormen"  I  I 


We  can  help  you  | 

i  Writs  to  I 

I         The  Arthur  Power-Saviiig  Recorder  Co.  I 

I  2nd  National  Bank  Bldg.,  New  Haven,  Conn.  | 

=  5 

.iHllliirriiir'liHititrriii)iiiiiitiiiiiiMiiiiiiriiiiriiiiiiiti)iiiiiirt(iiiriiiiiiiiiiiiiiirtiiiiiiiiiiiriittiiiitiiiiririiiitriiiiittiinniiiiiiriiiiiiiiii(tr 

9iiiiiiiiiiilllliiiiiitiii)iii>iiiiitiitiiniiriiiiiiMtiiitiiiriiiiiiirniiririltlniitiiiiiitlilillliiri)iiiiiiiiiiiiiiiiiiltiiltllllillillllllllllllllllllllllll!; 


Hale  &  Kilburn 
No.  ]  08- Ay  Stalionary  Seat 
For   One -Man   Safely  Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Safety  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


Company 


Direct 

Automatic 

Registration 

By  the 

Passenger 

Rooke  Automatic 

Register  Co. 

Providence,  R.  I. 


luuiiiiiiitiiiiiiiiiittiiinititiiiniiiiiuiiiiiniiiii 


-.iiiitirrrriiiiriitiitirriiiiiiiiiirrMmtiiiiiiililtiii^^iiiiriiiiiirriiiiiitiiiiiriiiiiiiiiiiiiiiitiiititiiiKniiiiirtiiiiiniiiiiiiiiiiiiiiiiiriiiiiuiiiiii? 
uiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiiiiiiHiiiiiiiiiiriiiiuiiiiiKiiiiDiiiiiiiiiiiitiiiiiii uiliiiiiiitriiiiiiiiiiiriiiiitiiiiiiitiiiirDiiiMiiiriiii:^ 


75%  of  the  electric  railways 


B-V  Punches^ 


S«nd  for  Catalog. 


£1 


BONNEY-VEHSLAGE  TOOL  CO.,  N.w«rk, 


.nriiiiiiiiiniiHHiiitiiiiMiiiMtiiitiiniiiitiiiiifiiiiriiiiriiiiiiiiiiiiiMiiiiiitiiiiiiiiiiiiiiitiiiiiiiiMiiiiiiniiiiiiiiiiiiiiittiiiirMiiiiiiiirtiiiiiiin 


•j|iiiiiiiniiiiintiiiiiiniuiiiiiiriniiiMiiiitiiiiiiiiuiiiMiinniiidnMiiiMiiiiii(ii!niinMiiiinriiiH>iriiiiiiihiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiurt.      giiiitiiiiiuiiininHHiimniiimiiiiiiiiiiiiHiiuiiuiiiiuiiniiuMniiMiiiiiniiiiiiiiiiiiiiiiiiMiiiiiiniiiiiniiiiuiiiiiiiiiiiniiiiiiniiiiuiuii^ 


162    nAILROADS 
USE    DIXIE    CUP 

Penmy  Ver»eiir«^  Machines 


t  P«f>frCup    —   22O-210  W.  IS'-'iti 


p  '<liHiiiiiiiiiiritiiiririiiiiiiii(iiiiiiiiiiiiiriiiiti(iiiiitiiiiiiiiiiiiriiiiiitiiiiiiiriiiitiMiiiiiiiiitiriiiiiiiiiHitiMiiiiiiiiiiri)imiri<itiiiiitiriiii<iin 

I 

I  ^UiiinttiiHUiiMiiiiiiiiiiiiiiiiiiininiiiiiiiiiiinniiiitMiiiMiiiiiiMtiiinniiiitiiiiiiMiiiriMiiiirniiiitiniiiHiiiiiHiiiiitMiiiniiiiitiiiiiiiiMU 

I  FUEL  CONSERVATION 

I  is  a   necessity  and  the  heating  and  ventilating  of  street  | 

I  cars  should    be   accomplished   the  most  economical   way.  | 

I  Our  Hot  Air  Forced  Ventilation  Equipment  combines  heat  | 

I  with  ventilation  at  a  saving  of  50%  to  70%  over  electric  I 

I  heat.  I 

I       THE  PETER  SMITH  HEATER  CO.,  Detroit,  Mich.       | 

6iiiriii>iiiituMiiMiiiiiiiiiiiiiiiiHtPiiiiiiiiiiiihiiiiirMitiiiMiiiiuiiiiiirMniitiniiiiiiiiiiiriiiiiiittiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiriiii)iiiiiiiii>* 
^•iii> 'tiiiiiiHMiiiiimiiiiiMiiimiiiinmiiiiiriiimmiiittimiuiMmiiiiimiMimtmHiumiiimMimiiiiiiiiiamiHiiiimiitiMUi^^^^ 

I  Keep  your  Eye  on  the 
I  SEARCHLIGHT  SECTION 
I    and  your  advertisements  in  it   | 

I  612        I 


Heating  and  Ventilating 

I  Let  i!s  demonstrate  to  you  how  we  can  heat  and  | 

I  ventilate  your  cars  at  the  lowest   possible  cost  | 

3  = 

I  The  Cooper  Heater  Company  | 

I  Carlisle,   Pa.  | 

j{innMnriiiniiiiiHiiiuiiiiiiitMiiiiiiinniMniitiniiiiniiiiiiiiiiiiiuiiinMiiiiHiiiiiiiiiiitMiiiiiMniMiiiiiiniiiM»iiuiinntiMitiininiMif.' 

JiHTtniiiniiiiiiiiniiiiniiiiHiinitiiiiiiiniiiitiiiiiiiMiiNniiiiniiiiniiiiMiiiuniiiuiiiitMiiiiniiiiMiiiiiiniiiiiMiiitMiiiitiiiiiniiiuiiiiir^ 


BUSH  SAFETY  TOOLS 

Make- 
k  HOT  WIRE   WORK 

f  SAFE   AND   SURE 

Writ.'  (or  Bulletin   A 

THE  BUSH  ELECTRIC  CO. 

6fi54    Broadway.    '-Icveland,    Ohio 


.iiininiitMniiMiiiiiiinniiiiiiMMiiiiintiiitiiiiirtiiiiiiniiiMiiiiiMiiiiiMiiiiiiiiiiiiiiiiiritiiiiitiiiiiriiiiirtiiiiiritiiiiiiiiiiriHiiiniiiiiiiiiiii: 
HiiiiiiinntiiiiiiirinnrrMniiniiirriiiiriiMiiriiiiiiiitiiiiininrriiiniiiiurriiiiiiriiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiiiriiiiitiiiiriiiiiirMiinrMiii^ 
I     SAMSON  SPOT  WATERPROOFED  TROLLEY   CORD  I 


Tradd  Hark  Beir.  T7.  8.  Pat.  Off. 
I         Made  ot  extra  quality  Btock.  flrmry  braided  and  smootlxly  flnUbed. 
i        Carefully  inspected  and   gTiaranteed   free  from  flaws. 
i  Samples  and  Information  Kladly  MOt. 

I  SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 

iunMiiuiiriiiiniiniiiiiiniiiiniiiiiiiitMuiriiiiiiiiiiiiMiiiiriiiiiiiiniMiniiii<iiiiiiirMiiiiMiir;iiiiMtiiiiniiiiiniiiniiiiilinninni.niHH? 
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iiiMmiriiMiKHrHiiHimiiiitiinHDmiiMinHditiiiimiiMiitiiiiiiMtiiMiiiimiiiiiiiiiimiii 


I  -t  i^.HCTl  ■!  rwoL.-ii  \..  I 


J^^g^t 


SASHES,  DOORS 
INTERIOR  FINISH 
VESTIBULES  AND  IRAMING 


PERLEY  A.  THOMAS 
CAR  WORKS 

Manufacturer  of  Cars 
and   Car   Materials 

Car*  of  all  types  from  one-man  to  larje 
intenirban 

HIGH  POINT,  N.  G 


CURTAINS,  \ENTILATORS 
SASH    AND    DOOR    TRIMMINGS 
DOOR  AND  STEP  MECHANISM 


iiiuilllriiiiiiiiliniiiiililltiniiimtHlMimiiMmilllltllinilimiMllllllllllullilltlimilinillHillllMlli 


KHtUlllllllllllllllllllKIIIIIIIIIMIIIIIIIItlllllMIIUItMlllllllllimiMMMIIIIIIIIIIIir^ 


THE 

CLEVELAND 

Is  the  practical  Fare  Box  for 

Service  at  Cost 

Let  us  tell  you  why 

The  Cleveland  Fare  Box 
Co. 

Cleveland,  Ohio 
CanadlAfi  Branchi  Prastoa*  Ont. 


Wm   spmcialimm   in   th* 
manufacttira    of 

HIGH  GRADE 

BRUSHES  for 
RAILWAY  MOTORS 

>nd  all  other  trpaa  of  alaeliieal 
equipment.  All  brnsha*  ••padalls 
ilmilnicd  tor  th«  Mrrtee  In  whldi 
ther  ar«  to  operatA  aad  satlifactorr 
p<Yfonnancc   ruaraoteed. 


THE   UNITED  SIATES   GRAPHITE  COMPANY 

Saflaaw,   Michitan,   U.  S.    A. 


Maw  Tork.  Pittalnirch.    Ptailatielpbla.    Birmloahaa. 
Chlcaco,    St     Loot*.    OaoTcr.    Sao    rranetaco 


Russell  Mfg.  Co. 

'  Mmktrt  •/ 

Trigger  lock 
Reveraible 
Controller  Finfera 
>likk  laal  tar  iraars.     Th*  llp>  «r>  rrn>»«bl«  and  r<v*rslbl> 
V.  S.  Fmct»ryi  BI4-IS  Bath  Avmut,  Niatara  Fall*.  N.  Y. 
CanWtan  Fmelmryi  SST   Kin(   St.,   Wm.   Toronto,   Canada 


DAVIS  STEEL  WHEELS 

SlanJarJ  for  Ehdrlt 
Railway  Strvia 

AMERICAN  STEEL  FOUNDRIES 
1100  McCormick  Bldg..  Chicago 


JmiiiiiiHiiiiiiMunimiiiitiltlniiiiiiiKHmiiriiiiHiiiiiiiiiiiiii 


1         WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

I   Write  for  THERMOSTATIC  CONTROL  INFORMATION 
I  ELECTRIC     HEATERS     Cut 

I   ^BB^^HMBBBmBa^o^^^        installation  and   Maintenance 

Charge. 
VENTILATORS     Also     Venti- 
late in  Stormv  Weather. 
THERMOSTATS     Save     Cur- 
rent. 
ORIGINATED      the      use      of 
NON-CORROSIVE  Wire  for 
tieciric  Car  Heaters. 
I   ^-^— — ^^— ^—    ORIGINATED  The  Ventilated 
I  Coil  Support. 

I     LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMETNS 
I  Gold  Car  Heating  &  Lighting  Co.,  17  BaHery  PI.,  New  York 

ImHWHWIII 


GOLD 


wilimiiiiiiiiiuiiiimtiii 


"Boyerized"  Products  Reduce  Maintenance 

Bemia  Trucks  Manirancm<  llriiko  Hradx 

Caae  Bardsoed  Brake  I'las  Manranase  Traoaom  Plata* 

Case  Rardanad  Bashtnsa  Mannuwae  Bodjr  Basblbia 

t^aae  Hardened  Muts  and  Bolts       Bronie  Axle  Bearlnn 
Bemis  Piiia  arv   abaoluleljr  smooth   and   true   In   diameter.     Wa 
carry  40  dlfTrrpnt  i>iz<^  of  case  hardened  plna  In  stock.    Samptea 
(unilihrd.     Wnte  lor  fuU  data. 

Bamis  Car  Truck  Co.,  Spriacfialdl,  Maas. 


DREW  MOTORMEN'S 
SAFETY     MIRRORS 

Eliminatm    Accidmnt* 

DREW  ELECTRIC  A  MFG.  CO. 
OoUamar   Atra.  aad   MIekai   PlaU  BaU- 
road.  Claralaad,  O. 


Use  them  in  your  termlnaU— 

PEREY  TURNSTILES 

or  PASSI METERS 

Fttlrr  (kaa  lk«  lUlul  ulltr 

Perey  Manufacturing  Co..  Inc. 

M  Church  Sirvoi.  Ne*  York  Qtjr 


Saa  the  Crank  o(  the 

CREA6HEA0  DESTINATION  SIGN 

i  ■■..-,.  .  !  It  I  -ruhK  t.r  ..r  miiiorman 
Tjii  cl'jinxr  <^iKn  without  IpBVinc  platform. 
All  fhai  h««  to  he  donr  ii  lo  turn  the 
(f4iik        Rrllrr    inrr*ii|ratc 


CXEAQHEAO  CNaiNCERINO  CO.,  CINCINMATI.  0. 
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Illlliiiiiiii" '>^i^TT^y<'"'i"'irir 


SEARCHLIGHT 


SECTION 

..nnin. IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


<■ iiiiirnlll. IIIIIII 


ADVERTISING    RATES 


POSITIONS  VACANT — Business  Opportuni- 
ties and  other  undisplayed  ads.  8  cents 
a  word,  minimum  f'!.00  an  insertion. 

POSITIONS  WANTED  —  Evening^  work 
wanted,  tutoring  ami  other  undisplayed 
ads  of  individuals  Inoltingr  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents, 
payable   in   udvnnre. 


ADD  5  WORDS  for  box  number  in  undisplayed 
ads  if  replies  are  to  any  of  our  ofRees.  There 
is  no  extra  charg-e  for  forwarding:  replies. 

DISCOUNT  OF  10%  if  one  payment  is  made 
in  advance  for  4  eonseoutive  insertions  of 
undisplayed  ad. 


.\DS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  in(.'h  (.'JO  in.  to  a  page),  the  price 
depending-  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 


1  to     3  in.,  $4.50  an  in. 

4  to     7  In..  S4.30  an  in. 

5  to  14  in.,  $4. 10  an  in. 


15  to  29  in..  13.90  an  in. 
30  to  4!)  in.,  |3.70  an  in. 
r.fl  to  99  in..  $3.50  an  In. 


TiiilliiniMiiritrtiintiiMinrMMititMinnKiiiinitMiiirtriiiniiMinriMiiiMiiiiriiiiiiiniiiiinMiiiuiiiiiiiriiiiitiaiiitHinrittniiiKiiiiniiiiMNiHiiiniiiMniniiiiiiiriiiiii i iiHiiitiiiiiiiiimiiiiHrmiimii iiiiitiMiiuiiiiiiiiiiiiMiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiir 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


POSITIONS  VACANT 


I'.r  large  operating  syndicate,  three  tecliiii- 
cal  engineers  wanted,  having  one  to  five 
years'  experience  in  the  construction  or 
operation  of  gas.  electric  or  street  rail- 
way properties.  Salary  $12.'i  to  $17F.. 
.Address  P-626.  Elec.  Ry.  Journal.  Old 
Colony  Bldg.,   Chicago. 


POSITIONS  VACANT 


1:i.,ECTRICAIj  draftsmen  wanted ;  several, 
by  large  construction  firm  building  power 
.stations  in  Central  West.  Will  p^y  $1,800 
to  $2,400  for  men  with  experience  in  elec- 
trical design  in  connection  with  power 
stations,  according  to  ability.  Address, 
giving  age,  education,  experience  and 
salary  expected.  P-610,  Elec.  Ry.  Jour- 
nal, Old  Colony  Bldg.,  Chicago. 


ELECTRICAL,  repairman  wanted  One  fa- 
miliar with  overhauling  and  repairing  K 
type  controllers,  circuit  breakers,  rheos- 
tats, brush  holdes,  etc.  State  experi- 
ence fully  and  salary  exepected.  Apply 
to  Master  Mechanic.  Saginaw  Bay  City 
Railway  Company,  Saginaw,  Mich. 


ELECTRICAL,  engineer  wanted,  with  some 
experience  in  street  railway  work,  in  city 
in  Middle  West.  State  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-605,  Elec  Ry.  Journal.  Old  Colony 
Bldg.,   Chicago. 


POSITIONS    WANTED 


EXPERIENCED  traffic  man  wanted.  Must 
understand  traffic  analyses.  schedule 
making,  and  be  able  to  take  full  charge 
of  traffic  department  for  large  compan.v. 
Technical  man  preferred.  P-616.  Elec. 
Ry.  Journal.  Old  Colony  Bldg.,  Chicago. 


FIRST-CLASS  draftsmen  wanted,  and  es- 
timators familiar  with  steam  and  elec- 
tric railway  passenger  equipment,  by 
large  manufacturing  concern  in  the  East. 
P-622,   Elec.   Ry.   Journal. 


OiJCCTRICAI.  enginjcr  wanted,  technical 
araduate  with  good  broad  practical  ex- 
perience, electric  line  maintenance  and 
construction,  both  A.  C.  and  D.  C.  a."  well 
:is  experienced  power  plant  operation,  a 
icnowledgo  of  street  railway  construction 
and  operation,  i.s  ver.v  desirable.  Must 
possess  managerial  and  executive  ability 
■IS  position  holds  a  very  good  future.  In 
iipi.v  give  age.  experience,  references 
ind  salary  desired.  P-62fl.  Elec.  Ry. 
lonrnal,  93S,  Ri'al  Estate  Trust  Bldg., 
Pliila.    . 


IIIMIHIMMtK 


WANTED 

Experienced  Men  for 

Electric  Shop  and 

Car  House  Work 

2 — Painters 

3 — Carpenters 

2 — Wiremen 

1 — Electric  Welder 

1 — Armature  Winder 

2 — Air  Brake  Men 

1  — Truckman 

1 — General  Repairman 

steady  pmrmanent  poMitiona  lor  good  mmn 

Charleston     Consolidated     Railway 
&    Lighting    Co. 

Charleston.  South  Carolliia 


GENERAL  superintendent  wanted,  experi- 
enced in  construction  and  operation  of 
street  railway  properties  as  well  as  light- 
ing and  power.  Must  have  good  broad 
experience  covering  these  lines  and  pos- 
sess magagerial  and  executive  abilit^y  for 
operating  property  of  about  100  miles 
street  railway  and  10,000  light  and  power 
consumers.  Good  future  for  right  per- 
son possessing  the  above  qualities.  In 
reply  give  age,  experience,  salary  de- 
sired, when  could  report  for  work  as  well 
as  for  Interview.  P-621,  Elec.  Ry. 
.Tournal.  935  Real  Estate  Trust  Bldg., 
Phlla. 


MAN  experienced  In  direct  current  wanted, 
trolley  and  overhead  maintenance  and 
construction  work.  A  knowledge  of  A.  C 
maintenance  and  construction  desirable 
but  not  essential.  Man  with  broad  ex- 
perience and  Initiative  capable  of  de- 
veloping Into  general  foreman  wanted. 
In  reply  give  full  particulars  of  experi- 
ence, salary  desired,  when  could  report 
for  work.  P-619.  Elec.  Rv.  .lournai,  93.1 
Real  Estate  Trust  Bldg.,  Phlla. 


AN  experienced  car  barn  foreman  wanted 
for  suburban  carhouae  in  a  Now  England, 
town,  who  is  familiar  with  Westinghouse" 
\\'\j  equipment  and  General  Fllectric 
efiui|)nient.     P-fil8.  Elec.   Ry.   .Tournal. 


POSITIONS   WANTED 


AUDITOR,  broad  experience  In  utility  ac- 
counting and  finance,  competent  execu- 
tive A I  credentials.  PW-625,  Elec.  Ry. 
Journal. 


.■VLLROUND  shop  man  wants  position  that 
will  be  permanent.  Have  had  experi- 
ence as  shop  foreman.  Address  PW- 
617,  Elec.  Ry.  Journal,  Old  Colony  Bldg., 
Chicago. 


EXECUTIVE  position  by  expert  operating 
or  transportation  man  ;  5  years*  experi- 
ence in  transportation  and'  mechanical 
departments  ;  also  3  years  steam  railroad 
work.  Age  35.  Will  consider  any  loca- 
tion with  future.  References  A-1.  Ad- 
dress 104  N.  Third  St..  Columbus.  Ohio, 
Henry  Whisner.      , 


FOREMAN  in  an  inspection  barn  over- 
hauling shop.  Age  thirty-eight,  sixteen 
years'  experience.  References  from  pres- 
ent employer.  Position  in  South  or  West 
preferred.      PW-624.    Elec.    Ry.    Journal. 


GENERAL  manager,  now  employed,  desires 
to  make  change.  Twenty  years'  experi- 
ence in  construction  and  operation.  Good 
education.  Highest  references.  PW-607, 
Elec.  Ry.  Journal,  935  Real  Estate  Trust 
Bldg.,  PhlladelphU. 


HIGH  grade  master  mechanic,  thirty-five 
years  of  age,  having  fifteen  years'  ex- 
perience on  all  types  of  city  and  inter- 
urban  equipment,  desires  to  make  change 
about  June  first.  Will  furnish  highest 
class  references,  and  reasons  for  leav- 
ing present  position.  Good  executive 
with  proven  ability  to  organize  and  build 
up  an  efficient  maintenance  force.  Ad- 
dress  PW-615,   Eleo    Ry.   Journal. 


MAN.  14  years'  experience  with  large 
street,  railway,  light,  power  and  gas 
properties  as  accountant,  assistant  to 
general  manager,  secretary,  treasurer 
and  auditor  solicits  change.  Age  40 ; 
large  of  statue,  physically  sound  with 
good  personality.  A-1  references.  Ad- 
dress PW-601,  Elec.  Ry.  Journal. 


MASTER  mechanic,  experienced  on  city, 
Interurban  and  M.  C.  B.  equipments, 
modern  .shop  methods  and'  inspection 
barn  systems,  one  that  can  form  an  effic- 
ient organization  and  get  results,  mar- 
ried, age  38,  has  good  reasons  for  want- 
ing to  make  change,  correspondence  con- 
fidential. PW-603.  Elec.  Ry.  Journal.  Old 
Colony  Bldg.,  Chicago. 


MASTER  mechanic  wishes  to  make  a 
change :  have  had  16  years'  experience 
on  maintenance  and  construction  in  all 
its  branches.  At  present  employed  as 
master  mechanic  by  a  road  operating 
from  60  to  70  cars.  Can  furnish  Al  ref- 
erence from  last  and  present  employers. 
PW-614,  Elec.  Ry.  .Tournal,  935  Real  Es- 
tate Trust  Bldg..  Phlla. 


MASTER  mechanic  having  had  twenty 
years'  experience  in  carbons,  substations, 
steam  and  gas  engines,  power  house,  also 
construction  work,  wants  position.  Can 
give  A\  reference  from  company  at  pres- 
ent employed  with.  Southern  Co.  pre- 
ferred.    PW-SIS,   Elec.   Ry.   Journal. 
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A  GREAT  OPPORTUNITY  FOR  A 
PRACTICAL  STREET  RAILWAY  MAN 

FOR  SALE 

The  equity  in  the  rights,  property  and  franchises  of 

THE  GROTON  AND  STONINGTON  STREET 
RAILWAY  COMPANY 

represented  by  all  of  the  shares  of  the  capital  stock  of  that  company 
free  from  all  claims  except  a  bonded  debt  of  $475,000  at  5  per  cent. 

This  property  consists  of  23  miles  of  track,  in  the  towns  of  Groton 
and  Stonington  in  the  State  of  Connecticut,  with  all  necessary  prop- 
erty and  equipment — it  serves  many  populous  and  thriving  comuni- 
ties  and  does  a  gross  business  of,  approximately,  $8,000  per  mile. 
Full  particulars  upon  application. 

By  order  of  the  court,  I  am  authorized  to  receive  bids  for  the 
above  street  railway  property. 

ROBERT  W.  PERKINS,  Receiver 

362  Main  Street,  Norwich,  Connecticut 


POSITIONS  WANTED 


STOREKEEPER.  a«e  thirty.  desires 
change.  Seven  years'  experience  in  all 
branches  Ability  to  assume  full  charKe. 
Address  PW-<23.  Elec.  Ry.  Journal. 
Leader-News  Bide..  Clevetand. 


EVENING  WORK  WANTED 

OPERATINO  autlatlcs.  new  bualnsas  posal- 
bllltlca  and  rat«  data  preparsd  and  ana- 
ly»«d.  Account!  prepared  and  audited. 
EWW-(02.  Elee.  Rjr.  Journal.  9SS  Real 
BMata  Truat  Bide.   Philadelphia.   Penn. 


AGENTS  AND  SALESMEN 


Maaafaetarers  Attaatloa 
8>lMl  repreacntative  and  enirlnaer,  II 
year*  of  ace,  past  10  yaara  with  leading 
railway  supply  orcanlsatlon.  will  estab- 
lish connection  aa  manufacturer's  acant 
or  representative,  ateam  and  electric 
railway  rappllaa  on  coramiaslon  tuuria 
witb  salary  ntarantaa :  t7.600  mintrauni. 
Mamber  of  Westani  Railway  Club,  West- 
ern Society  of  Rnctneers.  American  In- 
stitute of  Enectrloal  Bnglnaers.  Illinois 
Athletic  Club.  Twenty  years  extenalv* 
aoqaalntance.  Chlcaco  and  Middle  Waat 
gtiarantaaa  capable  and  efflcient  repraaen- 
tatUm.  Previous  executive  axparlanca 
Waatam  distrirt  manacar.  A8-(0I.  Blae. 
Rr.  Journal,  Old  Colony  Bldf..  Chicago. 


FOR  SALE 


Batarr  CaavsMars 

:  ll«  KW.  Oan.  Baa.  typa  TC4A.  rotarr 
oonvartars,  l-phasa,  II  oyole.  ITI  v.  a.  a 
to  (00  V.  ItO  amp.  d.  o.  :  each  with  1-00 
KW.  typa  H  It  cycle  ((OOlTt  v.  oll- 
oooled  Indoor  typa  transformers :  alae 
both  a.  a  and  d.  a  oontrol  panela  with 
laatrumanta,  apaad  TIO :  all  In  ttn»  ooa- 
•n.  Iiainaalata  ahlpmant  Qraaonr 
itrte  Oo .  Ifth  *  Lincoln  ML.  Ckloac*. 


WANTED 

Semi-Interurban 
Type  Cars 

about  42  ft.  over  all,  in  first-class 
condition  with  trucics,  33-in. 
wheels,  without  motors,  but 
with  controllrrs  and  cables. 

WARREN  STREET  RAILWAY   CO. 

Warren.   Pa. 


FOB   9ALK 

FORT  WAYNE 
ARC  LAMPS 

Wc  have  iO  .No.  8J242  second- 
hand Arc  Lamps  in  good  service- 
able condition,  5  amperes.  1 10 
volts  or  can  be  used  in  series  on 
550  volts. 

The  Duluth  StrMt  Railway  Co. 


•;il.ll     W      sii,„n 


SI       tnilulli     Minn 


WANTED 


Used  Wheel  Press 

_'()(). Ion   capacity 

WARREN  ST.  RY.  CO. 
WARRCN,  PA. 


CARS  FOR  SALE 

I — McKean     Oav  Blwlrle    Can. 
la^UiaaiaaU^  SO-jrd.  Cais. 
»— OssoUaa  PaasaafW  Osn 
M>— rretf&t  Oan. 
11 — BlMiito  ■eti. 

Oat  aw  Ut  mnd  PHcm. 
r.  DONAHOO  CO.  BtflaahaM.  t 


Armature 

Coil  Taping 

Macliine 

Saves  Time, 
Labor  and  Monay 

A  boy  can  tape  40 
coili  for  Wetting- 
houK  12A  Anna- 
lure  in  an  hour. 
Furthrr  particulars 
gladly  furniihed. 

Gao.  M.  Griiwold  Machine  Ca. 

NewHaven,  Cenn. 


WORRYLESS  ELECTRICAL  REPAIRS 

On  all  kinds  and  itaas  A£.  or  D.C.  moiora  and  (eocraton.  alartera.  welder*,  contrallars. 

or   anrthlaa   ilislrteal.  Qotek   ablpaMnt:    trooi    stock    malartsl.   of   colls  coauantators 
.    -.       .         ^.       .....      .     -  f ^  ^ 


pAREFUL 


■ST.  laaa 


ACCURATE 
RMATURE  WORKS. 

47U>4>a  ST.  CLAIR  AVE..  CLEVELAND 


WORRYLESS 
< 


INC.  ifiia 
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Electric  Railway  for  Sale! 

V/e  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

4000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6 — Babcock  &  Wilcox  Boilers,  165-lb.  pressure,  equipped  with 
American  Stokers,  forced  and  induced  draft,  and  econo- 
mizers. 

« 

2 — Corliss  Engines. 

Generators. 

Switchboards  and  Transformers.  , 

2 — Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

Suitable  for  Industrials  only. 

5 — Box  Cars. 

3— Flat  Cars. 

1 — Derrick  Car. 

5 — Gondolas. 

3 — Gondola  Cars,  Center  Dump. 

A  number  of  all  steel  Bridges  for  quick 
acceptance  at  $1.00  per  100  lbs.  as  is 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  will 
be  pleased  to  submit  quotations  and  further  particulars. 

HYMAN-MICHAELS  COMPANY 

(Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches :  New  York  City — Pittsburgh — St.  Louis 
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RAILS  IN  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Tom  New  12-lb.  to  100-lb.,  and  fatteningt. 
40,000  Tons  New  Open-hearth,  first  quality,  80  lb. 
5,000  Tooa  Relayers,  25  to  100  lb.,  and  fastenings. 
Car  and  less  carload  inquiries  and  orders  solicited. 
Rails  cut  to  lengths  for  all  purposes. 

TRACK  ACCESSORIES 
BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 
ABLE   TRACK,    DUMP    CARS, 
PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS 

2—300  kw.,  Westg.,  3-phase,  60-cvcle,  J70-V.,  A.C.,  575-v., 

D.C.,  600  r.p.m. 
2—200   kw.,   G.E.,   3-phase,   25-cycle,  85-v.,   A.C.,   12$-v., 

D.C.,  8  pole,  375  r.p.m. 
1—150  kw.,  Westg.,  2-  or  3-pha8e,  60-cycle,  185-v.,  A.C., 

250-v.,  D.C.,  720  r.p.m. 

FREQUENCY  CHANGER  SET 

1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.m.,    3-phase,    60-c>cle,    2300-v.    one    end,    3-phase, 
I     J  6600-v.,  25-cycle  on  other  end. 

I    I  ARCHER  &  BALDWIN,  INC. 

I     I  114-118  Liberty  street.   New  York  CltT 

I      I  Telephone   i331i338  Hector 

I      ^lUiitiiiniuiiiiiiiiiiiitiimiiiiiiiiiiiiiniiiiiiiiiiniMt riiiiii i 
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Paik  BuUdlnt 
PittsburKh,  Pa. 


TribiuM  BuUdlac.  IM  Numu  St. 
N«w  York,  N.  Y. 


i   i 


INTERURBAN  CAR 

IMMEDIATE  DELIVERY 

CAR   BODY — Nile*  Car  Company 

IVifWugrtT  (<omp<irtmfnt.  tHjinbitieit  baifv;iKe  ami  itmoker 

I^iiirth  over  )>un)per»> .*»'i-ft.  6'in. 

Kxtreme  wiillti »-fl.  0-iu. 

Keiirht — rail  to  run.  lid 13-tl.  2-tn. 

SiMtilll  i'apaeU.v 60 

TRUCKS — American   LocomotWe 

Wheel  ba»e (I.fl.  10-iii. 

Truelt  oenlera :io  ft  Sin. 

Warn   o(    wiieels    .  .  ,  ,  :(0-iii             .\xlt->.  rt  in 

EQUIPMENT 

4 — We»llniihiin«-    ll.'ll    Motcii- 
•i — K-.'14B  Contrullerx. 
CP  •'"  Air  Comprewwn*. 
We«tinKhous4>  Air  Braice. 
Peter  Smith    Hot   Water   Heater. 

L.  C  VAN  NESS, 
14:tl    I'nion   Trust    liUlff..   Ciiu'innntl.   Oliio. 


Caution-^RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

New  12-Ib.  Rails,  splices,  bolts  and  nuts. 

New  30>lb.  Rails,  angle  bars,  bolts  and  nuts. 

70-lb.  ASCE  Relayers. 

New  80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

New  90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

Thry  will  bt  (tone  so«iri.     Write  or  wire  for  our  quotations. 

HYMAN-MICHAELS  COMPANY 
531   Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:     First  National   Bank   Bldg.,   Pittsburgh,   Pa.;   Railway 

Exchange  Bldg.,  St.  Louis,  Mo.;  East  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and  St  Louis,  Mo. 


rOB  SAI.B 

4 — Center  Entrance,  All- 
Stcel  Cars,  Plain  Arch 
Roof,  35  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2— G.E.  247-A  Box  Frame  Motors. 
2— K-IO-P  Controllers. 

Fail  dHmlla  upon   rm^mmmt. 
ELSCTIUC  EQUIPMENT  COMPANY 


''Opportunity"  Advertising: 

Think  "SEARCHLIGHT"  First! 


STREET  CARS 

3— ^33-tt..  4-n.  SH-in.  r*.  closad  motor 
cars:  sesUnr  capacity  32,  BTmlmtoa- 
Baldwin  truclu.  First  Claw.  Will  con- 
vert to  one  man  operation  if  de«ir«d. 

4 — 32-ft..  4-n.  SH-in.  (a..  opsD  trallars: 
•eaUnr  capacity  35.  Tajrlor  McOaire 
tmcki.     flood. 

^LNICKER  IN  ST.  LOUIS 

For  a  list  of  hundrtdi  of  othar  an- 
u*ual  bargain*  in  Rail*,  Railway 
and  InduMtrial  Machinery  and 
Equipment  writ*  for  Otir  Latatt 
Cmnmral  Butlmtin. 


0088  ; 
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WAR  DEPT.  SALE  -SURPLUS  PROPERTY 


Fill  Depleted  Stock  Bins! 

Bid  on  these 

Square  Head  Machine  Bolts 


Old  Hickory  District  of  the  Ordnance  Department  is  offering  for  sale  a  large  quantity  of  Square  Head 
Machine  Bolts,  some  with  sqjjare  nuts  and  some  with  hexagon  nuts.  These  bolts  are  new  and  are 
stored  in  warehouses  at  Old  Hickory  Powder  Plant. 

You  can  buy  these  bolts  at  reasonable  prices  but  you  must  act  quickly  to  obtain  the  sizes  you  need. 

A  CHANCE  TO  FILL  DEPLETED  STOCK  BINS 


MACHINE  B 

Square  Head — Sq 

(iuantlly 

2667 

11542 

2933 

12130 

7762 

32.52 

5252 

9896 

11732 

30880 

6469 

OL' 

uare 

Slli 

In.  X 
In.  X 
In.  X 
in.  X 
in.  X 
In.  X 
in.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.x 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 

m.  X 

In.  X 
In.  X 
in.  X 
In.  X 
In.  X 
In.x 
In.x 
In.x 
In.  X 
n.  X 
n.  X 
n.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  X 
In.  \ 

rs 

Nut 

5    In. 
2i  In. 

1  In. 

2  in. 
2i  In. 
2)  In. 

3  In. 
3i  In 

4  In. 
41  In. 

5  In 

4042 

6    In 

11700               .'.., 

1(  In. 
2    In 

B381 

17900 

5500 

2620 

4726 

4500 

2000 

2i  In. 
3    In. 
31  In. 

5  In. 

6  In. 
8    In. 

2600 

2857 

2400 

2240 

12    In. 

16    In. 

1     In. 

2981 

1     In. 

1  In. 

2  In 

3685 

18623 

26611 

i:W20 

22835 

5146 

2!  In. 
21  In. 
3    In. 
3'  In 

.5.542 

5230 

31  In. 
4    In 

3568 

5100 

6    In. 

3.tOO 

2641 

1200 

12    In 
1-1    It) 

1600 

l)i    In 

(Juuntlt.v 

1710 

KHK) 

1487 

3700 \ 

7641 

5058 

112780 

3420 

7209. 

8107 

9500 

14184 :... 

6092 

.1677 

7288 

3291 

5520 

7534 

6413 

1.3580 

4268 

1103 

5.504 

12.54 

7B75 

1686 

5237 

2761 

.34,53 

3.557 

1193 

1422 

2233 

444S 

4301 

2715 

4947 

3594 

2322 

2823 

2048 

2.563 

2730 

3402 

2022 

2146 


Size 

in.  X  IS 

In. 

In   X  21 

in. 

In.  X  22 

In. 

In   X    1 

In. 

In.x    2 

In. 

In.  X    21  In.   1 

In.  X    3 

In. 

In.  X    3 

\n 

In  X    3; 

ill. 

In.x    3 

In 

In.  X    4 

In. 

In.x    4 

In 

in.  X    5 

In 

In.  X    i] 

in. 

In.  X    6 

In- 

In.  X    7 

in. 

In.  X    8 

in. 

In.  X    9 

In 

In.  X  10 

in 

In.x  12 

in. 

In.x  14 

in 

In.  X  15 

in 

In.  X  16 

in. 

in,  X  17 

III. 

m.  X  IK 

In 

In.  X  19 

In. 

In.  X  20 

in 

In.x  21 

In 

In.  X  22 

In. 

In.  X  24 

in. 

In.  X  25 

in. 

In.  X  37 

In 

in.  X    2!  m    1 

m.  X    3 

in. 

In.  X    3 

In. 

In  \    4 

m. 

m.  X    4 

in. 

In.  X    8 

in. 

In.  X    9 

In. 

In.  X  10 

In 

In.  X  12 

in. 

In.  X  14 

In. 

In.  X  16 

In. 

In.  X  18 

In 

in.  X  20 

in 

In.  \  22 

in. 

1225 

1945 

i.'<09 

26.58 

2516 

1029 

1470 

1440 

26.50 

3057 

IIISO 


Size 

.  I  in.  X  24  in 
.  I  In.x  4  in 
.1  In.x 
.  I  In.x 
.  1  In.  X 
.  1  In.x 


In. 
6)  m. 
B  In. 
9  in. 


In.  X  10  in. 
In.  X  4}  in. 
in.  X  5)  in. 
in.  X  6i  in. 
In.  X  7  In. 


MACHINE  BOLTS 

Square  Head 
Hexagon  Nut 


<^uallllt> 

3230.  .  . 

2800. .  .  . 

4479.... 

2636.... 
16066. . . . 

3656. .  .  . 

2402.... 

2785.... 

2850. . . . 
12881.... 

X(KI6.... 
20512.... 

S226. . . . 
13920... 

2630. . . . 

2688. . . . 

2202.... 

2053.... 
81587.... 
14288 

6958 

7621.... 
1.575.... 

2901 

4137.... 


i;  In. 
i  in. 
ii  in. 

2  in. 
2!  in. 

3  in. 

4  in. 
41  In. 
1{  In. 
2!  In. 
3  In. 
21  in. 
2i  in. 
3  in. 
3 !  In. 
1)  in. 

2  In. 
21  In. 

3  In. 
3J  in. 
3i  In. 

4  In. 
6  in. 
9  in. 
3!  in. 


Quantity  Size 

36.52 ,. ..    J  In.  X  4S  In. 

4401 1    In.x  4    In. 

2100 1    In.x  41ln. 

4718 1    In.  X  5)  In. 

2112 1    in.x  6i  in. 

3898 IJ  In.  X  4)  In 

2699 llln.  X  6    In 

3736 Uln.x  6)  In' 

2621 li  In.  X  6    In; 

This  Ifl  only  a  partial  list  of  the  Ma- 
clilne  Hoits  offered  for  sale.  There  are 
also  heing  offered  for  sale  Carriage 
Bolts  .ind  various  l<inds  and  sizes  of 
Rivets.  Kuli  delaila  in  Proposal  No. 
137 


Important  Notice 

(Ulier  materials  and  equipment  avail- 
able for  sale  in  this  Distriet  are  offered 
in  the  weeiiiy  Ilulictiii.  The  prinripai 
item  listed  are  Aeids.  Chemirals.  l-ead. 
Zinc.  'I"in,  Solder.  Iron  Wire  and 
Sheets.  Corliss  Knglnes.  Paper  Malclnff 
Machinery.  Machine  Bolts.  C.  I.  Soil 
Pipe  and  l-'ittings,  Fabricated  Steel 
Shafting.  Iron  and  .Steel  Bars,  Brick, 
(.larbage  Cans.  Brooms,  etc. 
.Send  In  your  name  to  be  placed  on  our 
mailing  list.    Address: 

Commandinft  Officer. 

Old  Hickory  Powder  Plant, 

.lacksonvitle.  Tenn. 


Read  the  Conditions  of  Sale — Telegraph  or  write  for  Proposal  137 


Old  Hickory  District  of  the  Ordnance  Department,  United 
States  Army,  offers  for  sale  the  material  listed  in  this  ad- 
vertisement. 

Sealed  Bids  on  Blank  No,  137,  in  duplicate,  will  be  accept- 
ed at  the  office  of  the  Commanding  Officer,  Old  Hickory 
Powder  Plant,  Jacksonville,  Tennessee,  until  11.00  A.  M. 
CENTRAL  TIME  APRIL  19th,  1920,  at  which  time  and 
place  they  will  be  opened  in  the  presence  of  attending  bid- 
ders or  their  authorized  representatives. 

Bids  may  be  made  for  all  material  listed  or  any  part  thereof. 
A  certified  check  for  10%  of  the  amount  of  bid  must  accom- 
pany  all    bids.      The   Government   reserves   the   right   to 


waive  all  technicalities  and  to  reject  or  accept  any  or  all 
bids  or  any  part  thereof.  Shipments  will  be  made  as  soon 
as  possible  after  date  of  award.  Goods  are  sold  "as  is"  at 
point  of  storage.  Failure  to  inspect  will  not  warrant  reject- 
tions.  Permits  to  inspect  may  be  obtained  on  application 
to  Commanding  Officer,  Old  Hickory  Powder  Plant,  Jack- 
sonville, Tennessee. 

BIDS  CLOSE^  U.OO  A.  M.  CENTRAL  TIME  APRIL 

19th,  1920. 

Telegraph  or  write  for  blank  proposal  No.  137. 

NOTE:  Old  Hickory  Powder  Plant,  Jacksonville,  Tenne- 
ssee, may  be  reached  by  train,  interurban  trolley 
or  automobile  from  Nashville,  Tenn. 


Ordnance  Department  U.  S.  Army 


OLD  HICKORY  POWDER  PLANT 


JACKSONVILLE 


TENNESSEE 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AMtjIaM  Sarrica  »  Apparataa 
OxwaM  Aootrlcoe  Co. 

tTMl  Car 
Barron  O. 


lB|«noIl-Bwid  Co. 

Air  Aftaraovten 

InKnan-Band  Co. 


Watoii  Elec'l  Iiutrumeat  Co. 

AMhaa.  Oar 

Chanoe  Co..  The 
Baelrle  Serrice  SuppUca  Co. 
Obio  Brsaa  Co. 
WcaUncbonae  Bee.   A  H.  Co. 

iSekawanna  Steel  Co. 
Aah  Starasa  Tsnka.  Caat  Iron 

van  nisiiieeriiis  Company 


mad  Bmaea 

BHH  Co..  The  J.  Q. 

White   Co..    The 
Axle  Stralthtenere 

ColnmbU  U.  W.  A  X.  I.  Co. 
Axlaa.  Oar  Wheel 

Beml*  Car  Tmck  Co. 

BrUl  Co..  The  J.  G. 

Standard  Steel  Work*  Co. 

St.  Lonle  Car  Co. 

Tajrlor  Electric  Truck  Co. 

Weatiorhonae  Elec.  A  M.  Co. 
Babbit*  Metal 

AJax  Metal  Co. 

Mor»JoDea  B.  A  M.  Co. 
BabbittlBC  Darleaa 

Oolumbla  M.  W.  A  M.  I.  Co. 
Badaw  and  Bottons 

Electric  Service  SuppUea  Co. 

International    Rerteter    Co.. 
B««lnn  A  Broken 

Goal   A  Iron  NaUonal   Bank 


The 


**8£Sc 


Storace  Batterr  Co. 

nrias  Matala 

AJax  Metal  Co. 

Brady  Braaa  Company 

Bamla  Car  Truck  Co. 

OpIamMa  M.  W.  A  M.  I.  Co. 
'  wankM  Co, 

Oaaara]  Beetrte  Co. 

fiorvJoaaa  Ktm*  A  Metal  Co. 

n.  Ixnila  Car  Oo. 

Tajrlor  nactrio  Track  Co. 

WeatlBchonaa  Bee.   k  M.  Co. 
mamtUtn,  realcr  and  Boiler  Slia 

Sinckl  Co..  A. 
•alia  aad  OMca 

Brill  Co..  The  3.  O. 

QolambU  M.  W.  k  M.  I.  Co. 

■lectrle  Serrtce  SuppUea  Co. 

St.  Loola  Oar  Co. 


Hllaa-neniMit-Pond  Co. 
Wataon-Stlllman  Co. 
Zelnlcker,  Walter  A  .   Supply  Co. 
Inc. 


**{wCmIi  a 


Wlleox  Ob. 


Nellonal  Tnba  Co 
Bewa  TeaMva 

AmfTinui  St*wl  A  Wire  Co. 
Ilondinf   Apparwta* 

Am'^/'an  ftt'^l  A  Wlra  Oo. 

Rln-trio     Railway     Inprortnenl 
Oo. 

Elartrte  Service  SnppUaa  Oo. 

Ohio  Braaa  Co 

OvwnM    Acetjrltme   Oo. 
Bonds.   Ball 

American   Slael   A  Wlra  Co. 

lOo. 


f^hlo 

Wo«tlnrhniiaa  1 
BoAk  rahilahfra 

McOntw  mil    Book    Co..    IDC 

BmrtttM  Teale,  Car  Wbeel 

tniaa-Bamrait.rnnd  Co 

Biailiila  and  Cn—  Arm*.  <!•••  ali* 
raba.  TIm.  raato.  R*a.) 
AoMrfcan  Brtiire  Co 
Bataa  axpatHlMl  Sl<wl  Traaa  Oo. 
'>«MlMa4  Bnr    On 
Riartri«   Railway   BqialnBaBt  C*. 

IIt,hh«M  A  Oo7 
l.iniiai«T  nroa.  Os. 
ntiio  Dr»M  Co 

Br'-llr   Ad)w«t#ra 

Jtatloaal  Kallway  AmtMaaea  Co. 
WaaUaooaae  Tra^^lnn  Brain  Oo 


Brake  Sheaa 

Amar.  Brake  Shoe  A  Fdry.  Co. 

BaiboDT-Btockwell  Co. 

Bemia  Car  Truck  Co. 

Brill  Co..  The  J.  G. 

Columbia  M.  W.  A  M.  I.  Co. 

St.  Louie  Car  Co. 

Taylor  Electric  Truck  Co. 

Wheel  Trulni  Brake  Shoe  Co. 
Brmkea,    Brake   Syatema   and    Brake 
Pari* 

Aicklm  Brake  A  Supply  Corp. 

Allia>Chalmeri  Mfr.  Co. 

Bemia  Car  Tmck  Co. 

Brill  Co..  The  J.  O. 

Columbia  M.  W.  A  M.  I.  Co. 

General  Bectrie  Co. 

National   Brake  Co. 

Satety  Car  Dericea  Co. 

St.  Lotila  Car  Co. 

Taylor  Bectric  Truck  Co. 

Weatlorhouse  Traction  Brake  Co. 
Bricka,  Tire 

Green  Bnclneerinr  Co. 
BrUgea  A  Bolldlnn 

American  Bridre  Co. 
Bnoma,  Trade,  flteel  or  Rattan 

Zelnlcker.  Walter  A..  Supply  Co.. 
Inc. 
Braahaa,  OariMO 

General  Bectric  Co. 

Jeandrm,  W.  J. 

Homn  Crndble  Co. 

United  Statea  Graphite  Co. 

Weatlnrhouae  Elec.  A  M.  Co. 
Brnihea,  Graphite 

United  Statea  Graphite  Co. 
Bnuh  Boldeta 

Anderaon  Mfr.  Co..  A.  A  J.  M. 

Columbia  M.  W.  A  M.  I.  Co. 

Eureka  Co. 
Bnnkera,  Coal 

American   Bridge  Co. 
Baahinn 

iTea  Co..  The  B.  B. 
Boahlnga,  Oaaa  Bardeoed  A 
Mansaaaaa 

B«inl»  Car  Track   Co. 
BnahlngS)  Graphite  A  Wooden 

Bound  Brook  OUIeaa  Bearlnr  Oo. 
OaUaa.     (See  Wlraa  and  Oablaa) 


Monroe  Caleulatlnc  Machine  Co. 
Owbon  Braahea.      (Bee  Brnahea, 

Carbon) 
Omr     Bqalproenl.        (For      Fandara. 
Haatera,  Bedatera,  Wheela,  ate. 
B99  those  headlnKS) 
Car     Trlnmlno.        (For     Cnrtalna, 
Baclaters,     Doora.     Seala,     eta. 
Baa  tboae  beadlnica) 
Oar  Paaal  Bafaty  Switches 

Weatlnchoaaa  Elec.  A  Mtc.  Oo. 
Oars,    Paaaaacar,    Frelcht,    Kxpraaa. 
ato. 
American  Car  Co. 
grill  Co  .  The  J,  O. 
Kuhlmiin  Car  Co..  O.  C. 
McOuirt<  Ciimmlnn  Mfr.  Oo. 
national  Railway  Appllanee  Co. 
Thooaa.    Perlnr    A. 
Waaon  Mtc  Co. 
Oara,  Snaal  Baai 

Baelrio  Bqnlpmaat  Oo. 
Ckr.  BeW-rravalla* 

Baetrle  Moran  Battery  Oo. 
Oaaara]  BaetfU  Oo. 


Ohatlan.     I 
*iwar 

AJax  Mel 


AJax  Metal  Co. 

Andarwn  Mfr.  Co..  A.  A  J.  M. 

MaaMiiM.  W.  A  M.  I.  Co. 

BS^Vo. 


Jboas  Braaa  A  MMal  Oo. 


CMMtaBiL  Otar  Iraa  aad 

Ammitaa  BrMre  Co. 
AaMrteaa  Steel   Fnani! 


nndi  lea 
r  Track  Co. 
M.  W,  A  M.  I.  Oo. 
MmI  #orka  Oo. 
OC  Oo. 
Maltsable  and  Braaa 
iko  Shfx-  A  Frtrr.  Oo. 
Tni>-K  Cn 
a  M    W    A  M.  T    Oo. 
la  Car  Co 

Belrlevara.     TraOay 
Sen  Ice  SoppHaa  Oo. 

Chaa.  H. 


I 


OeaH  Biiafcara 
Caller  BIwlHral 


Clampa    aad    Connectors    for    WIrea 
and  Gkblee 

Anderaon  Mfg.  Co..  A.  A  J.  M. 

Electric   Railway    Equipment   Co. 

Electric  Service  Supplies  Co. 

Eureka  Co. 

General  Electric  Co. 

Hubbard  A  Co. 

Klein  A  Sons.  Matthias 

Ohio  Brass  Co. 

WesUnihoujse  Elec.  A  Mfr.  Co. 
Cleanera  and  Scrapera  Track — (See 
also  Snow-FlowB.  Sweepcra  and 
Brooma) 

Brill  Co..  The  J.  O. 

Ohio  Braaa  Co. 
Oliutera  aad  SockeU 

General  Bectric  Co. 
Oeal  aad  Ash   Kiuidllnx — (See  Con- 
veylnr  and  Holstinc  Machinery) 
Coll  Bandinc  and  Wlndlnic  Mschlnee 

Columbia  H.  W.  A  M.  L  Co. 

Electric  Service  Supplies  Co. 
CoUa,  Arautais  aad  nald 

Cleveland  Armature  Works 

Columbia  M.  W.  A  M.  I.  Co. 

DAW  Fuse  Co. 

Geno-al  Electric  Oo. 

Rome  Wire  Co. 

Weatinfhouae  Bee.  A  M.  Co. 
OoUa.  Cboke  and  Kleklac 

Electric  Service  SuppUea  Co. 

GeiMral  Bectric  Co. 

Weatinfhouae  Elec.  A  M.  Co. 
Coln-Coantbiff   Waffhlnaa 

Electric  Service  SuppUea  Co. 

International  Becister  Oo..  The 

Johnson  Fare  Box  Co. 
Comelonx 

Bush   Electric  Co. 
OoauBBtator  Slottara 

Bectria  Service  SuppUea  Co. 

General  Electric  Co. 

Westiorhouse  Elec.  A  Mfr   Co. 
Ooauantator  Trains  Devleea 

General  Electric  Co. 
Comanitatara  or  Parta 

Cameron   Bectrical   Mfr.  Co. 

Cleveland  Armature  Worka 

Columbia  M.  W.  A  M.  I.  Oo. 

Bureka  Co. 

General  Electric  Co. 

Waatlnchouae  Elec.  A  Mtc.  Oo. 
Oonpraaaors,  Air 

Allia-Chalmera  Mfr.  Co. 

General  Electric  Co. 

InceraoU-Rand  Co. 

Weatinrhouae  Trac.   B.   Co 
Oompraaaari.  Oaa 

InieraoU-Band  Co. 


AlUs-Chalmars  Mfr.  Co. 

Oooeral  Electric  Co. 

Weatinrhouae  Bee.  A  Mtc.  Co. 
Oantett  ntMaga 

Chlcaco  Fuaa  Mtc.  Oo. 
CeadaHa.  Undsrcioand 

Standard  Unoarcrotind  Cable  Oo. 
OoasMctor*.  SoUarlaaa 

Frankel  Ck>nnector  Co. 

WaaUnchouaa  Btoe.  A  Mtc.  Oo. 


A  Mtc.  Oo_  Tl 

Qenaral  Blectrle  Ob. 
WaatlnCbotiae  Blae.  A  Mfr.  Oo. 


Bureka  Oo. 
Rnaaell  Mtc.  Co. 
CoalroHera  ar  Farts 
AUis-Chalmsrs  Mte.  Oo. 
"  ■  M.  wTa  MTI.  Oo. 

e  I 
^_    ell  Mfc.  Oo. 
Tsstlnchoaaa  Else.  A  Mtc.  Oo. 
Oaali  illar   Bacalalara 

Btactrto  Sarvtco  SuppUea  Oo. 
CaatroUlac  lysliai 
Oaoaral   BIseUla  Co. 
WaaUactietMs  Bsc.  A  Mtc.  Oo. 

fiSSTlJj.  Co. 

A  Mtc.  Oo 

Poriabis  MMhUMvy  Oo. 
CaMv^iMOaal  A  Ask 

Portsblsfa^aery  Oo. 
PwUbis  kacMaary  Oo. 


Cord.  Bell.  TroUer,  Resister.  etc. 

Brill  Co..  The  J.  G. 

Electric   Service   Supplies  Co. 

International    Rerister   C^..    The 

BoebUncs  Sons  Co..  John  A. 

Samson  Cordace  Works 
Cord  OoBBeetors  and  Cooplera 

Electric  Service  SuppUea  Co. 

Samaon  Cordace  Works 

Wood  Co..  Chaa.  N. 
Cdnplera,  Oar 

Brill  Co..  The  J.  O. 

Ohio  Brass  Co. 

Van  Doni  Coupler  Co. 

Weatlnchonae  Trac.  B.  Co. 
Craaea 

Allls-Chatmers   Mtc.   Co 

Nlles-Bement-Pond  Co. 

Toledo  Bridce  A  Crane  Co  .   1*0 
Creoftottnc.      (See  Wood   Pre- 

sccY-atlves) 
Cross  Arms.      (See  Brackets) 
Cmasinc   Foundations 

International  Steel  Tie  Co. 
Crossing  Signals.      (See  Slxnala. 

Crossing) 
Crashers,  Rock 

AlUs-Chalmers  Mfg.  Co. 


Crnsslina.  Track. 
Special   Work) 


(Sea  Track. 


Cartalns  and  Curtain  FUtarca 

Brill  Co,.  The  J.  G. 

Electric  Service  SuppUea  Os. 
Caloala 

Chicago  ruse  Mfg.  Co. 
Catting   Apparatos.   Oxy-AcetylsBe 

Oxweld    Acetylene  Co. 
Dealers'   Machinery 

Archer   &   Baldwin 

Cleveland   Armature  Wks. 

Electric  Equipment  Co. 

Foster  Co..  L.  B. 

Oriswold  Machine  Co..  Oo.  M 

Rymaa  Michaels  Co. 

MscOovern  A  Co..  Inc. 

Zelnlcker    Supply    Co..    Inc.. 
Walter  A. 
Deralllac  Dsvtess.      (See  also  Track 
Work) 

Olsvriand  Frog  A  Crosalnr  (^. 
naattaaHon  Signs 

ColnmbU  M.  W.  A  M.  I.  Oo. 

Creagfaead  Bnc.  Oo. 

Beetrie  Service  SuppUea  a> 
Dataetivs  Baiika 

Wish  Service.  P.  Bdward 


"^1 


JUams  A  Co..  J.  H. 
Door  Oparattac  Devleea 

Conaolldated  Car  Bealinc  Oo. 

NaUonal  Pneumatio  Oo..  Inc. 

Satety  Car  Devleea  Oo. 
Ooara  and  Door  Ptxtwraa 

BriU  Co..  The  J.  G. 

Oenoral    Electric   Co. 

Hale  A   Kllbum  Corp. 
Doors,  Folding  VeaUbala 

Nstinn.1l  PnetiauUe  Oo,   Inc. 

Draft  RInlni.      (Bos  OoaplaTB) 


DrtUa. 

Ingeraoll-Rand  Oo. 

Drilla,  Traek 

American  Steel  A  Wlra  Oo 
Electric  Servlca  SuppUea  Co 
NIlea  Bemant-Pood  Oo. 
Ohio  Braaa  Oo. 

DrbiklBC  Cava.  BaaMacT  Paper 

Individual  Drinking  Cup  Co..  Inc. 


Bloctric  Service  SuppUea  Co. 
SaMekar  Supply  Co..  Walter  A. 

BintHial  Wlm  aM  Oablaa 
Bo«b&ic*s  ioarOo.   J.  A 

naers.     Consaltlni.     Conlmrtlnt 


a«rK     •  El 

Pram  .^ 

FMSte. 

Ford.   li«.....i  wm    ...,.1- 

Holat.  BnpMiardt  W. 

Jacnba  A  Co..  i.  L. 

Ibvnblle  Bnrlneera.    Inc 

RIchev     Albert   S 

Br.hln»on  A  Co      Dwlsht  P 

Sandwann   A  Porter 

SSSSi  %rtneartoc  Oo 
Moiia  >  Wsbatsr 
Wsfla.   Oai^iai    F.     _ 
While  Bnc.  Corp'n.  n«  I    O 
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itiiiuiMiiiiiiiiiniiiiitHiMtriiiiiiiiimillllinr 


I        Pitt«burs  Office  t 
i    636  Wabash  Building 


Canadian  Distributortl 

Lyman  Tube  &  Supply  Co.,  Ltd. 

Montreal  and  Toronto 


imniimiHiiiinniiminiiimiiiiiiminimiiiiimiiiiimi tniiimiiiiiiiiiiiin iiiiiu " iniiiimiiuiiiiiimiiimiinmiiiii 

amiiijiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiimniiuiiiiiuiiiiiiuiiiiiii iiiiiiuiiiiiiMiiiiiHiiiiiiiiiiniiiiiiiiiiiitiiiiiiMiiuiiimiiiiiiiiiiiii^ 

I    The  Kalamazoo  Trolley  Wheels     | 

I  have  always  been  made   of  en- 

i  tirely  new  metal,  which  acconnta 

I  for  "their    Ions    life    WITHOUT 

I  INJURY    TO    THE    WIRE.      Do 

I  not  be  misled  by  statemenH  of 

I  large  mileage,   because   a   wheel 

I  that  win  ran  too  long  will  dam- 

1  age  the  wire.     If  our  catalogue 

I  doea    not    show    the    style    you 

I  need,    write    us — the   LARGEST 

I  EXCLUSIVE  TROLLEY  WHEEL 

I  MAKERS  IN  THE  WORLD. 

I  THE  STAR  BRASS  WORKS  f 

i  KALAMAZOO,  MICH.,  U.  S.  A.  I 

i  i 

uiiMiiitiriiiiiiiiiiiiiiiiiHiiiiMHiiiiiniiiiiniiiiHiiiJiiuiiiiiiiiiiiiiuiiiiKtiiiiiiiMiiiiiiMiiiitiiiit mil iiiirMiiiiiiiiiMtniMiiirriii^ 


McGuire-Cummings    Mfg. 
Company 

General   Offices — 111    Welt  Monroe  St.,   CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows, 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 


"jlllllimillllllllinHllllllllllllllllinill IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDIIIIIIIIIIIIIIUDI tllllll H Itllt Miiric 

■JiiiiHillMiuilliiltlliilltiiiiiiiii(iliiiiiiiiittiiiiiiiiniiMiiili)iiiiilinriitiiiiiiiiiiiniiiiMiiiiiiiiiitiiiii)tiiiiiiiihi)iiiiiiiiiii)iHiit iiihi's 


The  ^^IHKap^'lBxibe"   Battery 

for 

STORAGE  BATTERY 
STREET  CARS 


I 


THE  Electric  Storage  B^tteryCo 

PHILADELPHIA 


3  I 

I  I 

^IIIIIU uiiuiniiinilliiimillimiHiiiiiiiil i> iiiiiirillimiiniiiilllimiir n i in iiii iiiiHluiiiiiiniiiiiuiiis 

j.i.iii.ii  iilllliiliitiliiliiiiiliiitiiiilliiliiiiiiiiiiiiiiiiutiiumiiimiuniiDiiiimmiiiuiuiiiiii^iiiiDDiiiiuiiliimilil nriiiiitiiiiilitr^ 

I  Wheel  Condition  No.  5  \ 

i  E»pecinlly  for  Removing  Flat  Spota  | 


When  the  rr^.i 
and  flange  both 
need  grinding  you 
can  do  it  without 
removing  the  cr\r 
from  service  by 
using  this  type  of 
whrel  Truinp  Hr;ike 
Shoe. 

There  are  500  dif- 
ferent styles  of  pat- 
lerns. 

Write  for  the  li.Qt 
uf  m.-iils  tisint^  them. 


'  II-.  I.  \vai:  Urc.  afl.  lyof;  ju 

15,   llK.il;  Ai-nl  -Jl.   IHU. 


niitiiiiiiiiimiiMimitiiiiiiHMiiiniiiiimiiiiimiiiiiMtiiiiHiiiiiiHHimiiiiiiHiiiiimiiiiiiiiiiiiiiMii iimiiiiimiiiimiiiiiiiiiiMiiiiiiil: 


Wheel   Truing    Brake  Shoe  Co.    | 

DETROIT,  MICHIGAN  | 

<t<niuMniiaHiniiniiiiiiiiiiiiiittiiititaiH)<ittiiiMt(ii>-->iitiiiiiitiiiiitii!itiiiiitti'iiiiiMiiiriiiiiiiiiiiriiiiiiiriMiiiiiiiiiiiiiiitMiiiiiiitn 
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■  Aitu-CbalsMn  Utt.  Co. 
Incvsoll-Band  -Co. 
WaaUnctioiue  Else.  A  Mtf.  Co. 

riUlllM.    SlMIB 

XluS-Chklmen  M(r.  Co. 

WMtltuboiue  Elec.  A  Mfi.  Co. 
r»r9  Il4>xr« 

Brill  Co..  The  J.  O. 

Clerelsod  Fare  Box  Co. 

JohiMon  F«r«  Box  Co. 

NstioiuU  Railway  Appliance  Co. 

OhnMT  Fare  Bediter  Co. 
Pmmm.  Wona   Win  aad  PcoM 
PMta 

American  Steel  *  Wire  Co. 
rtnltn  mat  Wheal  Ooaid* 

Brill  Co.,  The  J.  O. 

Clereland  Fare  Box  Co. 

ConaoUdated   Car   Fender   Cn. 

Blertrlc  Serrice  SuppUea  Co. 

Star    Braia    Work*. 

nkra  and  Fibre  Tobtaw 

Weattactaonie  Xlec.  *  Mfr.  Co. 
PteM  OeDa.      (See  Oella) 
mtere.  Water 

Scalfe  *  Soni  Co..  Wm.   B. 
Pile  BztlBciilahliK  Apparatna 

Caatle  Inc..  Jamee  M. 

PlaadltehU 

Electric  Serrice  SappUea  Co. 
FlcMirlnK  Compoeltion 

Am«riran    Maaon    Saletr    Thread 
Co 
FloorinK.  Grating 

Irrinir  Iron  wk». 
Pervinc* 

Columbia    Machine    Wk*.     A    X. 
Co. 

Eureka  Co. 

Standard  Steel  Work«  Co. 

Williams  A  Co..  J.  H. 
Preci.  Track.      (See   Track    Work) 
Pamaeea.      (See  Stokers) 
Poaee  and  Pase  Boxes 


Chlcaso  Fuse  Hfr.  Co. 
Columbia  M.  W.  A  M. 
D.  A  W.  Fuse  t^. 


I    Co. 


Oneral  Electric  Co. 

Westincfaonae  Elec.  A  Mtc.  Co. 

WUllams  A  C^..  J.  H. 

EeaDable 

CohmiMa  M.  W.  A  M.  I.  Co. 

Oeoeral  Electric  Co. 

ReoioTers 

Bush    Electric  Co. 
Oaaea,  Oil  and  Water 

Qhio  Braaa  0>. 
Oaaketa 

Power  Spedalty  Co 

WratinrhonM  Traction  Brake  0*. 
nas-Elrdrlr    Tars 

(Jcncral  Electric  Co. 
Oaa  riedataaa  _ 

Weatlnfhoiiaa  Elec  A  Mfr.  Co. 
flatee.  Car 

Brill  Co..  The  J.  O. 
near  nianka 

Standard  Steel  Worka  Co. 

Clear  Gaaea 

CnlnmUa  M    W.  A  M.  I.  Oo. 

KIcctrtc   Serrice  Supolles  Co 

Wcetlnrh'-ase  Eler.  A  Mfr.  Co. 
(>ear«  and  Pbilana 

Acklejr  Brake  A  Supply  Corp  n 

Bem:'  Car  Truck  Co 

0>'i.-nbta  M.  W.  A  M.  I    Co 

F'--«r1c  Serrice  Supplies  Co. 
•eneral  EJectrte  Oo.  _ 

5at!~ial  lUtllwaT  Appllasca  Co. 

Msttall  Oo.  R.  D.    ^       ^ 

TMl  S««d  Oaar  *  PWon  0». 


~AW»<II>l 

fendtali  Klectrte 


"fe.^ 


Oeneral   Klectric  Co 
Wratlnrhnuae  Bier.  A  Mt*.  Oe. 


lartm  Cmatfeto  Os. 

•Wo.. 

(See  Labrteanlsl 

flrladirs  aad  flrlndlna   SanvlUs 
Imtlanannlla  ilwlirh   A  Fro*  Co. 
Metal    A    Thermit   Cnrv 
Rallwar  Track  work  Co 

nrlndlac  Moelu  and  Wheels 
Railway  Track  work  Co. 


Aaarlraa    Brld«*    Oa. 

Oaaids.  Trailer 

Blw^ric  S«t»l«»  tappUaa  Oa. 
Ohio    Bnua    Oa, 

Marps,    Trailer 

AmWna  M.  Co^^.  *  t.  M. 
Baronet  Trolisp  Jhrv  OD^ 
Kloctric  K>Trlca  JBrWIaa  Co. 
11eti«lcT  Tr^ney  A  ilfa.  f». 

Mnrr  .IfiT**^    T*     A    M.   (^ 
■Villi, II    To      R     D 
^Irtr    Brava    Work* 


WHAT  AIVD  WHERE  TO  BUY 


ffieciric  Service  Supplies  Co. 
Oaaerat  Electric  Co. 
Ohio  Braaa  Co. 
St.  Louis  Car  Oo. 

Heatera,  Car    (Electrle) 

Consolidated  Car  Heatlnr  (k>. 

Gold  Car  Heatlnr  A  LiKbtlDZ  Co. 

National    Railway   Appliance   Co. 

Smith  Heater  Co..  Peter 
Heaters,  Car,  Hot  Air  and  Water 

O>oper  Heater  Co. 

Smith   Heater  Co..   Peter 
HMUcrs,  Car  (Stars) 

Electric  Service  Snppllea  Co. 

Smith  Heater  (^..  Peter 
Hoiata  and  Ufta 

Columbia  M.  W.  A  M.  I.  Co. 

Dun    Mfg.  Co. 

Ford-Chain  Block  Co. 

NileaBcment-Pood  Co. 

Toledo   Bridre  A  Oane  (ki..   The 

Tale  A  Towne  Mfc.  Co. 
Haae 

InfersoU-Rand  Co. 
Haae,  Bridies 

Ohio  Braaa  Co. 
Hydranlle  Machinery 

AlllaChalmers  Mfi.  Co. 

Nilea-Bcment-Pond  Co. 

Wataon-Slillman  Co. 
Ijiapectlon 

Electrical  Testlnc  Lab's 
Instnunenis,      Measurlnt,      Testloc 
and  Reeordlnf 

Economy  Electnc  Derices  Co. 

General  Electric  Co. 

Westinihousc  Elo'.   A  Mta.  Co. 

Weaton   Elcc'l    Instrument  Ck>. 
Insalatlni  Cloth,  Paper  and  Tape 

Anchor    Wrbblnif    Co. 

General    Electric   Co. 

Hope  Webblnr  Co. 

Okonlte  Co..  The 

Standard   Underaround  Cable  <^. 

TT.  S.  Rubber  Co. 

Weatlnchouae  Elea  A  Mfc.  Co. 
laaalaltas  Machinery 

American     Insalatlni     Machinery 
Co. 
Inaalatloa.     (See  alao  Palnia) 

Anderson  M.  Co..  A.   A  J    M. 

Drew  Electric  A  M(«.  Co 

Electric    Ry.    Equipment    (^. 

Electric   Service   SuppUea   Oo. 

Ocncral    Electric  C!o. 

Milohpll  Rand  Ml(.  Co. 

Okonitc  Co..  The 

IT    S    Rubber  Co. 

Wcsliniihouse  Elec.   A  Mfr.  Co. 
Inralalora.      (Bee  alao  Line 
Material) 

Anderson  M.  Co..  A.  A  J.  M. 

Creachead    Bnfineerinc   Co. 

Drew  Electric  A  Mfi.  Co. 

Electric    Railway    Equipment    (^. 

Electric   Service  Supplies  Co. 

Oeneral   Electric  Co. 

Ixicke  Insulator  Corp. 

Macallen  Co..  The 

Ohio   Braaa  Oo. 

Waatlnihooae  Klee.  A  Mfa    Co. 
laralalar  Plas 

Electrle  Serrtca  Supplies  Oo. 

Hubbard  A  Oo. 
iBvairtletM   Pavslspsi   A  Psrfseted 

Peters  A  Co..  OTT). 
Jaaka.        (See    also    Crane*.    Holsta 
and  Ufta) 

Brill  Co  .  The  J.  O. 

BDckeye  Jack   Mfr    Cn 

Columl>u  M.  W.  A  M    I    Cn 

Katlnnal  Ry    Appliance  (To 

Templeton    Kcnly  Co..  Ltd. 

Wnlann'Slllhnan  Co. 
Jalats.   Ran 

Xelnlckrr   Supply   Company.    Inc.. 
Walter  A 
Jonmat  Baass 

Ib-mla  Oar  Truck   Cn 

Brill    Cn      J     a 
Jaaetlaa   Raves 

Standard   Underaroiind   Cable  Co 


Bertric  IVatlnr  t^b'a 

Immtp  flaarda  and  Plilarea 

■     -  M.  O     A.   A  J    M 

>Uea  Co 


Are  and  li 
alan    needllrhtal 
Anderaon    M     On      A 
navieral    Electric   To 
Weallnctionae  El«c    A  Mfr 


*  Mft   Oo. 

(» 
A  J    M 

Co 


Wawai  and  Marker 

BrsiM  Co 

i*Al*aellawnta 

niama  *  Co     J    H 


Lathea,  Oar  Wheel 

Nilea-Bcment-Pond  Co. 
Lichtnlns  Protection 

Anderson  M.  Co..  A.  A  J.  M. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Ohio  Braas  Co. 

Weatinifaoiue  Elec.  A  Mfc.  <^. 
Line  Material.       (See  also  Brackets, 
Insuiatora,    Wires,    etc.) 

Anderson  M.  Co..  A.  A  1.  M. 

Archbold  Brady  Co 

(fiance  Co..  The 

Columbia  M.   W.   A  M.   I.   Co. 

Oeaihead  Bnr.   Cte. 

Drew  Electric  A  Mtg.  Co. 

Electric  Railwa.v  E<)uipment  (^. 

Electric  Service   Supplies  Co. 

RnKlish  Electric  Co..  Ltd. 

Eureka   Co. 

General   Electric  Co. 

Hubbard  A  Co. 

Locke  Insulator  Corp. 

Macallen   (^..   The 

More-Jones  B.  A  M.  Co. 

Ohio   Brass   Co. 

WesUnihouae   Elec.   A  Mfr.  Co. 
Loadera,  Wacon,  Truck  or  Car 

Portable   Mjichinery   Co. 
Locomotlves,   Electric 

Brill  Co..  The  J.  G. 

(Scneral    Electric    <3o. 

McGuirc-Cumminrs  Mff.   Co. 

Wpsiinrbouae  Elec.  A  Mfr.  Co. 
I.uhricatlnr  Enilneers 

Galena-Sirnnl  Oil  Co. 

Texas  Co..  The 

Universal  Lubricatint  Co 
Lomber,      (See  Poles,  Ties,  etc.) 
Labrieaats,  Oil  and  flreaae 

Borne.  Scrymser  Co, 

Galena-Simal  Oil  Cn 

Texas  Co..  The 

nnlversal    Lubricatinr    Co 
Machine  Tools 

r..i...r,i„..   M    W.  A  M.  I.  Co 

^  1  Pond  Co. 

^'  nan  Co. 

Muil.i...    »..tk 

Columbia   M.   W.    A   M     I     Co. 
Meters.  Car,  Watt-Hoar 

Economy  Electric  Devlcea  Co. 
.Metcaa.      (Sec  Inatnimeata) 

Electric   Service  Supplies  Co. 
Mlea 

Macallen  Co  .  Tlie 
Mirrors  for  Motonnen 

Drew  Elec.   A  Mfr   Co. 
.Motonaaa's  Seals 

Electric  Service  Supplies  Co. 

Wnod  Co..   C%as.  a. 
Motors,  KIcctrIc 

AlllaChalmers  Mfr.  Co. 

BnrUsh  Electric  C!o..  Ltd. 

Ooneral  Electric  Co. 

Waattnchouse  Elec.  A  Mfr.  Co 
Malar  aod  Osmaalor  Ssia 

Oaasral  Electric  Co. 
Nala  aad  Holla 

AlUaChalmers   Mfr.   Co. 

Borikour  Stockwell    Co. 

Wwuls  Car  Truck  Co. 

Ooiombla  M.  W.  A  M.  I.  Co. 

Habbord  *  Oo. 
OhBUMtar* 

Weaton  ElecM  Inatnuaenl  (To 
Oils.       (See   I.obricanla) 
Oreheetrtaas 

Welte   A   Sons   Inc..   M. 
Oxy-AeetylaiM.       (Sea    Cotltna    Ap, 


a,  Oxy-As«tylene> 


Power  Specially  Co. 

2,   8.   Riibl>cr   Co. 

Weatin.  .  iif 


Ion   Brake  Co 

es    (Inealatlnr) 
Mitch.  Co 

Paints    and    >  amiahee,    Praearvatlva 

A>-kle|f    Brake  A    Supply  Oirp'n 
Pair"-   -•■•I  «  ^rnlshe*  for  Woedwork 

Appliance   Co. 
Pa>  .1 

A ..lake  Shoe  A  Fdry.  Co. 

Pick  a  pa,  Trelley  Wire 

E'~-lrt>-   Service   Supplies  Oo. 
Ohio    Brass   (>o. 

Plolan  Pallan 

rnlumw*  V 
Elect  r' 

Oeoeri 
Wood  ' 

Plalaaa.      (Ssa 

Plaa,  Oaaa  flardsned.  Wood  and  Iran 
Bemla  Cn  Truck  Oo. 
Electric  Sat  I  Ice   Supplies  Oo. 
(nilo   Braaa   On 
Weellnrbonse  Traction  Brake  On 


w    AMI    Co 
"uppUaa  Co. 


Pipe 

National    Tube  0>. 
pipe    f'iltlnga 

i'ower    Specialty  Co. 

Standard  Steel  Works  Co. 

Watson-Stillman    Co. 

Westinihouse  Traction  Brake  Co 
Planers.       (.See    Machine    Toolsl 
Pliers,  Insulated 

Electric  Service  Supplies  Co. 
Poeimalle  Tools 

Inrersoll-Rand  (^. 
Pole   Ralnrorclnr 

Hubbard   A   (To. 
Polsa,  Metal  Street 

Bates   Expanded   Steel  Tmaa  C. 

Electric    Railway    Equipment   C> 

Rnbtwrd  A  Co. 
Pole  Sleeve* 

Drew   Elec.   A  Mfr.  Co. 
Polta.  Ties,   PosU,  Plllnx   and 
Lumber 

Carney  A  Co..  B.  J. 

Lindsley   Bros.  Co. 

Pare  A  Hill  Co. 

Southern  Cypreaa  Mtrs.  Assn 

Western  Rnl  Cedar  Assn. 
Poles  and  Tlea,   Treated 

Lindsley   Bros.    Co. 

Pare   A   Hill   Co 
Poica,   Trolley 

Anderson  Mfr.  Co.    A.  A  J.  M 

Bayonet   Trolley   Harp   Co. 

Otlumbis   M.   W.   A   M.   I.   (^ 

Electric   Service  Supplies  (>o. 

Nntional    Tul>e   Co. 

Nuttall   Co  .    R.    D. 
Poles.  Tnbolar  Steel 

Electric    Railway    Equipment   C<' 

National  Tube  Co. 
Pol  heads 

Okonlte  Co..   The 
Power   Savlne    Devices 

Arthur  Power-Savinr  Recorder  Co 

Economy  Electric  Devices  Co. 

Natinnnl    Railwav    Appliance    Co 
Pressure  Reffulators 

Ocncrnl    Electric  Co. 

Ohio  Brass  O) 

Westlnrhnuae    Eire.    A    Mfr     Oo 
Pamp* 

Allis-Chalmera  Mfr.  (^. 

Schulte  A  Kncriinr  Co. 

Waleon-Slillman    Co. 
Pnnehea.  Ticket 

Bonney.Vehalare  Tool  Co. 

International    Reriater   Co.     The 

Wood  Co..  (n>aa.  N. 
Paaehlni  Machlnarr 

Wataon-Stlllman  Co. 
PDrillers,  Peed  Water 

Scalte  A  Sons  Co..  Wm    B 
Rails 

Poster   A  Co..   L.   B 

Lacknwnnna  Steel  Co. 
Rail  Orindera.     (See  Orladera) 
Rail  Jaint  Plaice 

LM-kawannn   Steel  Co. 
Railway    Safety    Swilehsa 

Wretinrhouse  Elec.  A  Mfr.  Co. 
Rail    Weldlni.        (See   Rraahir    and 

WeMlnr  Praeesssa) 
Ralla,    Relaying 

Poster   A   C^..   L.    B. 

Zelnicker.  Walter  A..  Supply  Oo 
Inc. 
Rnttnn 

Brill  Co..  The  J.  O. 

Elei-tric   Sn-rice  Suppliea  Oo 

Hale  A  Kilbum  Corp 

McOuirr  Cumminrs    Mfr.    Oo. 
Raeardara.  Pasrsr  Bavtas 

Arthur    Power  •  Savior    Reeortsr 
Oo. 
Revlatera  and  Plltiara 

BHii  Co..  Tbo  J.  a. 

Elc<-tn<*    Service   Supplies  Oo. 
International    Raalstar  Oo..   "Ao 
Ohmer  Pare  Raguter  Oo. 
Rnnke    Automatic   Rarlalar  Oo. 
Ralafiriimiat,    Osnsisia 
Amartcaa  Mori  A  Wire  Co 

(See  alaa 
Mo- 


ColombU  X.  W.  A  M.  I.  Oo. 
Eleetrie  Bet  tlea  Suppliea  Co. 
Wark.  (See  alan  Tnlla) 
Jeveland  Armature  Worka 
(\>lumbia  M  W  A  M  I  Co 
General  Electric  Co 
Weatlnrhnuse  Elec.  A  Mfr.  Oa. 

laeera.  Car 

Olumhla  M    W.  A  M    1   Oo. 
Electric   Serrice   Snppllee  Oo. 

■irirtraii,  Orld 
ColBuMa  M   w    A  M   T   Co. 
»vir.    ...rf   Take 


tievi 


RsBk 


W<  V   Mfr     fVi 

■•«rlr<  -e*   Cataher* 

and   Betrleierj.  Trolley) 

Rheastala 

O^iernl    Electric  Po. 
Weallnrhouae    Elec     A    Mfr     Co. 

Rnhber   Soeelalllea   of   all   KInda 
f.  S.  RoMwr  Co. 
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INGERSOLL-RAND 

Small  Air  Compressors 


Cla»    £R 
Bulletin     3230 


Unusually  able  to  stand  up  under  tha 
strain  of  gruelling  week  in  and  iveek  out, 
full-load  operation.  Designed  right  and 
built  right.  Economical  of  power,  of  the 
operator's  time  and  in  maintenance. 

The  Bulletins  tell  the  details. 
Ask  for  them. 


Clats  FR 
BuUetin    3131 


Ingersoll-Rand  Co. 

1 1    Broadway,  New  York 
165    Q.    Victoria   St.,    London 

Offices  tilt  World  Over 


I itiiiiiiiriiiuiiiiiiniiiHMiiiniiiiniiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiiiHtiiiiitiiiiuuiiiiiiiiiiiiiiiiiiiiiiiii..ii£ 


"Reproduction 
of  Ajax  Car 
Bra*«  that  ran 
336,000  miles 
before  wearing 
too  thin  for  fur- 
ther use" 

This  Car  Bra»i  wa* 
tent  to  us  by  a  large 
Electric  Railway  Systerrt 

We  ao  Dot  ruaranlee  all  our  Car  Brasses  to  wear  as  lone — but 

this  Time  Record  points  to  why,  after  thirty  years*  ezperiancs. 

Ajax  Metals  stand  at  the  top. 

AJax    Car    Brasses.    Checii    PUtes    and    Babbitt    Metala    lielp    to 

increase  your  dividends. 

They  are  'metals  that  liTe  rood  serrlce. 

THE    AJAX    METAL    COMPANY 


EmtabUahed    1880 


Main  Office  and  Works: 
PHILADELPHIA,  PA. 

HlllltlllllllMlinitlllllinillMIIIIIMIIIIlllllllllllllllHIIMIIUIttllllll'llllllllll 


Southern  Plant:  I 

BIRMINGHAM,  ALA  I 

■iitiiiiiiiiiiiiirMiiirrMiiiirxiiiiriiiiiiriMiiiiiiiiiiijiiiiiDiE 


[llUUlimHiiiiiiiuiiiiiiiuiuiiiiiiiMiiiiiiiiiiiiiHuiiMHiuiiHiirMniiniHnii;iiiMiiiiiinMiMiiirtiiHiiiiHniiiiiiiiiiiniiiiiiiiitiiiiinimr 

B.    A.    Begem«n,    Jr..    President;    Charlea    C.    Cattle.    First   Vic©-Prealdent;         b 
Pred,    C.   J.   Dell,   Secretary;    Harold   A.    Megeman.   Vice-President  and  Trea«-  = 

urer;    Fred    C.    Dunham,    Assisimnt    to    Pii^slUcnt;    W.    C.    Liitcolii,    Engineer.  £ 


National  Railway  Appliance  Co. 

60  East  -12nd  St..  NEW  YORK  CITY 

IIcgi-man-CiiHtle    Corporation,     Chirago 
National    Hallway   Appliance   Co.,   VVaslilnglon,    D.   C. 

RAILWAY  SUPPLIES 

Kelling  Agents  for  Tool  8leel  Gears  and  Pinions,  Ilntchlns  Car 
Roofs,  Anderson  Slack  Adjustcri,  Oencsco  Paint  Oils.  Clapp  Fire 
Kesistins  Paint,  Dunham  Iluppcr  Door  Device,  Feasible  Drop  Drake 
Stair,  AnKlo-Aniericun  Varnish  Paints,  Enamels,  Surfurer  and 
Shop  Cleaner,  Johnson  Fare  Boxes,  Perry  Side  Bearings,  Miller 
Trolley  Shoes,  Ilartman  CenterinB  Centre  Plates,  One  Man  Kero- 
sene Furnaces,  Econiiniy  Power  Saving  Meters,  Jewel  Street  Car 
Heaters,  II.  4  \\.  Electric  Heaters,  (iuriand  Ventilators,  National 
Safety    Car   Equipment   Company's   Cue   3Ian   Cars.   Pitt   Sju^Icrs. 


I       i 


iiiiiiiiiiimiiiiHiiiiiiiiiriiiiiiiiiu t liiiniiinuiiiiiuiiiiiiiiiiniiiiiiiiiiuiiiiiuiiiiiniiiiiiiiiiiniiiiiiiiiiniiiiiniiiiiiiiiiiniiiiiL 

Now  the  I 

ONE-MAN  SAFETY   GAR  | 

has  arrived,  start  right  with  \ 

Standard  Patterns  I 
Reinforced 
Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2^  | 

inches  wheel  treads;  for  narrow  | 

heads.  | 

Pattern  No.  1X87,  2J  inches  to  3  | 

inches  wheel   treads;    for  wide  | 

heads.  | 

And  use  Solid  End  PlateBrake  heads  | 

for  Efficiency  and  Economy.  | 


g    = 


iiiiiiiiliDtiiiiiirdillitiiiiMiiiiii 


iiiii'iiiiiiiiiiiiiitMtiiiiiiiHtiimiiiiiiiittiiiiiMiiiiiitiiiiiiiiiiiiiiMiiiiuiiiiiiimillllln 


The  American  Brake  Shoe       | 
and  Foundry  Company  i 

30  Churcli  Street,  New  York  | 

333  S.  Michigan  Ave.,  Chicago     Chattanooga,  Tenn.       | 

i:iiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiliiiiimiiiiiul 
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amadm,  Tnck 

Brill  Co..  The  J.  G. 

Cleveland   Fare  Box   Co. 

Columbia  V.  W.  *  II.  I.  Co. 

Electric  Senrice  Supplln  Co. 

Ohio  Braas  Co, 

St.  Louia  Car  Co. 

•k  rtxtorea.  Oar 

BriU  Co..  nte  J.  G. 
i««^.  Ow  Window 

Bale  tc  Klltmm  Corp. 
Scrapen.  Track.     (8m  Ciaaacn  and 

Seiapen,  Track) 
Screw  Bolea 

Stlne  Screw  Hole*  Co. 
Seal*.  Car..     (See  alM   Battan) 

Brill  Co..  The  J.  G. 

Hale  &  Kllbuni  Corp. 

Peters  ii  Co..  Q.  D. 

St.  Louie  Car  Co. 
SsMM-Band   BanlpoMiit 

Archer  A  Baldwiii 

ClaTeland  Armature  Wki. 

Foeter  Co.,  L.  B. 

Oriawold  Machine  Co..  6.  M. 

HTinaa  Michaels  Co. 

MacGoTem  4k  Co..  Inc. 

Zelnlcker   Sopplr  Co..    Inc.. 
Walter  A. 
Shade*.  VeetUmle 

Brill  Co..  The  J.  G. 
.Shovela 

Hubbard   A   Co. 
Shovel*.  Power 

AlUa^halmer*   Mir.   Co. 

BrUl  Co..  The  J.  O. 
Sinai*.  Car  Starttoc 

Consolidated  Car  Heatlni  Co. 

Electric  Service  SappUe*  Co. 

National  Pneomatic  Co..   Inc. 
Sinri  8nt*a*.  Block 

Electric  Dei  I  ice  BuppUea  Co. 

Nachod  Slcnal  Co..  Inc. 

Union  Switch  *  Sicnal  Co. 

U.  S.  Electric  Sifnal  Co. 

Wood  Co..  Cha*.  N. 
SInal    Hjilwiis,    Hlshwar    Oro**liic 

nachod  Slcnal  Co..   Inc. 

U.  S.  ElecMc  Slcnal  Co 
SfaMk  AdjB*t*n.      (Bee  Brake 


Adlutat*) 
>  Wheel*  ai 


^wiA  Cnttcr* 
Aiiderw>n  M(c.  Co..  A.  k  J.  M. 
Baronet  Trolbv  Harp  Co. 
Colambia  M.  W.  *  M.  I.  Co. 
Drew  Electric  A  M(c.  Co. 
Electric    Ballwar    Eoulpment    (^. 
MoreJone*  Bra**  A  Matal  Co. 
NattaU  Co..  R.  D. 
law-ntfw*.   Sweepers   and   Brooms 
Brill  Co..  Tha  J.  O. 
Columbia  M.  W.  A  M.  I.  Co. 
CoosoUdaled   Car  Fender   Oi. 
McOolra^Tummlnc*  Mfc.   Co 

'    Bnwlu    Apparatus. 
■at     riinssii     and 


(■*»     W<MI 
flaM*H***  OaMBM 


Frankal  OooiMotor  Oo. 


--i.^_.".i^  Btoal.A  Wire  Co. 

~  u*  faie.  A  Mfc.  Co. 

V**.      <B**  Clasap*  and 

-^fS*  TrmA 

Amarleaa  8t*el  Fonndrie* 
AoMttcaB  UmI  a  WIr*  Co. 
B«aila  Oar  Tmdi  Oo. 
Brill  Oa.  n*  J.  O. 
Standard  Bl«*l  Work*  Co. 
Tarlor   Klactrie  Track   Co. 
tfliiitmK  Track  aad  ~ 
MIIOo..  The  J.  O 

~    nmincs  Mfc 
Oo. 

MiMOo  Safatjp  Tread  Co. 
Work* 
7atr  Traad  Oo. 


Co 


WHAT  AND  WHERE  TO  BUY 


.step*.   Ladder  and  Stair    (n*» 
sllppinc)   

Irvine  Iron  Wka. 
Steps.  Safetr 

Irvine  Iron  Wk*. 
Stoker*.  Mechanical 

Babcock   A   Wilcox   Co. 

Green    Bncrc.    Co. 

Weatlnchouse   Elec.   A  Mfc.  Co. 
Storace    Batterle*.       (See  Batteries. 

Slorace) 
Strand 

Roebllnc's  Sons  Co..  J.   A. 
Straps.    Car,    Sanitary 
Stmctural  Iron.      (8ee  Bridces) 
Stmetural  Steel 

Lackawanna  Steel  (^. 
Snbwajr  Orattnc 

Irvine  Iron   Wks. 
Sopvr  heaters 

Babcock    A   Wilcox   Co. 

Power  Specialty  Co. 
Sweepers,  Snow.     (See  Snow  I'lows, 

Bweepers  and  Brooms) 
Switch  Boxes 

Chlcaco  Fu*e  Mfc.   (^. 
Switch  Stand* 

Indlanapolia  Switch  A  Froc  Co. 

Ramapo  Iron  Works 
SwItchc*.  Track.      (See  Track 

Special    Work) 
Swttche*    and    Switchboards 

AlUs-Chalmers  Mfc.  Co. 

Anderson  Mfc.  (^..  A.  A  J.  M. 

Electric  Service  Supplies  Co. 

General  Electric  Co. 

Westtncbouae  Elec.    A  Mfc.  (te. 
Synchroscope* 

Weston    Blec'l    Instrument    Co. 
Tampers.   Tls 

Incersoll-Rand   Co. 
Tanks,  Ash  and  Coal  Storaca 

Green  Eoclneerinc  Co. 

Milwaukee  Tanks  Wks. 
Tapca  and  OUtha.      (8**  Insulating 

Cloth,  Panar  and  Tap*) 
Telcnhonaa  ana  Part* 

Electric  Service   SuppUe*   Co. 
T«**lnK,  Oaaunerelal   and   Blaatrlcal 

Elec'l  Tectinc  Laborstorie* 
Terminals,   Cable 

Standard  Undercround  Cable  Co. 
Testlnc    Instmmentc.       (Sec    Instra- 
ments.      KIcctrlcal      Measnrlnc. 
Testlnc,  etc.) 
Thermostat* 

ConaoUdated  Car  Heatinc  Oo. 

aoM  Car  Heatinc  A  Ligntlnc  Co 

Railway  ntlllty  Co. 

Smith  Heater  Co.,  Ptttr 
Thraad^Oaltbic   Tooi* 

Williams  A  Co..  J.  H. 
Ticket  Chopper*  and  Ps*li»<m 

eiedrle  Berriee  SuppUe*  Oo. 
Tip  Plata* 

Lackawanna  Stael  0(f. 
Ti**,  Maetaataal 

Dayton  Mechanical  Tie  Oo. 
Ties  and  TW  Bad*.  MmI 

American   Bridffe  Co. 

Bartiour-Slockwell    Cte. 

International   Steel  Tie  Co. 
TI**,  Wood  Cro*a.     (S**  Pales.  TIss. 

Post*,  ate) 
Toal  W*M*c* 

WllUam*  A  Co..   J.   H 
Tool*.  MaiBiia'* 

Bu*h    Klectrle  Co. 


Tools.  Track  and  MIscellaneoDs 

American  Steel   A   Wire  Co. 

Ck>lumbia  M.  W.  A  M.   I.  Ck>. 

Electric   Service  Supplies  Ck>. 

Hubbard  A  Co. 

Railway  Track-work  Co 
TooU,  Thread  CntUnc 

Williams  A  Co..  J.  H. 
Torches,    Aceiyleoe.       (See    Cnttlnc 

Apparatus) 
Towers  and  Transmission  Structures 

American  Bridse  Co. 

Arcbbold-Brady   Co. 

Bates  Expanded  Steel   Truss  Co. 

Westlnchouae  Elec.   A  Mfc.  Co. 
Track  Bolu  and  Spike* 

Lackawanna  Steel  Co. 
Track,  Special  Work 

Barbour-Stockwell  Co. 

Cleveland  Froc  A  Oosalnc  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

iDdiunupulii}  Switch  A  Froc  Co. 

New  York  Switch  A  Crossinc  Co. 

Kamapo  Iron  Works 

St.  Louis  Froc  A  Switch  Co. 
Transfer  Table* 

American    Bridce  Co. 

Archbold   Brady  Co. 
Transfers.      (See  Tickets) 

Archbold-Brady    (3o. 
Transfer  Issulnz  Machines 

Ohmer  Fare  Kecister  Co 
Transformers 

AlUsCnialmers    Mfc.    Co 

General  Electric  Co. 

Weatlnchouse  Elec.  A  Mfc.  Co. 
Treads.  Safety.  Stair,  Osr  Step 

American  Mason  Safety  Tread  Co. 

Universal  Safety  Tread  Co. 
Trolley  Bases 

Anderson  Mfc.  Co..  A.  A  J.  M. 

Electric  Service  Supplies  Co. 

General  Electric  (To. 

National    Railway    Appliance   0>. 

Nnttall  Co..  R.   D. 

Ohio   Bra**  Co. 
Trolley  Bases,  Retrlevlnc 

Ackley  Brakp  A  Supply  Corp'n 

Anderson  Mfc.  Co..  A.  A  J,  M. 

Electric   Service   Supplies  Co. 

General   Bloetric  Co. 

MoroJooca  Brass  A  Metal  Co. 

National   Ry.   Appliance  Co. 

Nuttall    Co..    R.    D. 

Ohio  Bras*  Co. 
Trolley*  and  Tndleir  Systems 

Ford  Chain  Block  Ck>. 
Trolley   Shoe* 

Ilnldcn   A  White.  Inc. 

Minor  Trolley  Shoe  C^. 
Trolley   Wheels.      (See   Wheels, 

Trolley) 
Trolley  Wire 

American  Steel  A  Wire  Co. 

Anaconda  Copper  Mlnlnc  Co. 

Rocbllnjr's  Sons  Co..  John   A. 

Rome   Wire   Co. 
Tnirks,  Aatomobll* 

White  Co.     The 
Tnirks.   Car 

American   Si*-*-!   Founilripi 

Bemis  Car   Truck   Co. 

Brill  Oo..  The  J.  O 

MGGnlr»Ouramtnc*  Mfc    Co. 

St.   Louis   Car  Co. 

Taylor  Electric  Truck  Co 
Tablnc.  Bt**l 

NaUonal    Tube    Co. 
TnrbbM*.   tTliai 

Allls-Ohalmer*    Mfc.   Co. 

Ganaral    BlaetHo  Oo. 

Tarnr  Staam  TwMne  Co 

Wea&Mlioiia*  Vie.  A  Mfc    Co 


TnrblBe*.  Water 

.\  Ilia  Chalmers    Mfc.    Co. 
Turnstiles 

Percy  Mfc  Co..  Inc. 
Vacuum    Imprecnalion 

AUls-Chalmers    Mfc.    03. 
Valves 

Ohiu   Brass  C^. 

Sebutte  A  Koertinc  Co. 

We»tiuKbou8«  Traction  Brake  Co. 
\'arulihes.       (See    Paints,    etc) 
Vendlns   Machines,   Drlnklnc  Cap 

Individual  Drinking  Cup  0>..  Inc. 
Ventilators.  Car 

Bnll  Co..  The  J.  G. 

National  Railway  Apphaoce  Co. 

Railway    UtUlty    Co. 

St.  Louis  Car  Co. 
Vises,  Pip* 

Wliliams  A  Co..  J.  U. 
Voltmeters,     (Bee    Instramenu) 
WasM  Satoratlaa  Bystsa 

Milwaukee  Tanks  Wka. 
Water   Sotumiat   and   PaiUyInc 
Systems 

Scaiie  A  Sons  Q>..  Wm.  B. 
WattnMt*rs 

Weston  Elec'l  Instrument  (ki. 
Welded   Ball  Joints 

Indianapolis  Switch  A  Froc  Co. 
Welded  Steel 

Indiauapolttj  S\»itt>b  A  Froc  Co. 
Welding    Processes    and    AptNiratus 

Electric  Railway  Improvement 
Co. 

Geoeral  Electric  Co. 

Metal  A  Thermit  0>rp. 

NaUonal  Ry.  Appliance  C^. 

Ox  weld  Acetylene  Co. 

Westinchouse  Elec.    A   Mfc.  0>. 
Welders,  Portabls  KIsctric 

Electric    Railway    Improvement 
Co. 

Indianapolis  Switch  A  Froc  Co. 
Wheel   Guards,       (See   Fenders   aad 

Wheel  Onards) 
Wheel  Grinders 

Wheel  Truinc   Brake  Shoe  Oo. 
Wheel   Pre****.      (8*a  IbMhte* 

Tools) 
Wheels.   Car.  Cast  Iron 

Assn.   Mfcrs.   Chilled   Car    Wheels 

Bcmls  Car  Truck   Ck>. 
WheeU.  Oar,  Steel  and  Stael  TIrsd 

American  St4vl   Foundries 

Bemls  Car  Truck  Co. 

Standard  Steel  Works  Co. 
Wheels.  TroUer 

Andanon  Mfc.  O..  A.  A  J.  M. 

Bayonet  Trolley  Harp  <3o. 

ColnmMa  M.  W.  A  M.  I.  Co. 

Electric  Railway  Equipment  (k). 

Bleelric  Service  Snpplle*  0>. 

Eureka  Oo. 

Geoeral   Blactric   Ck). 

Mor»Jone*  B.  A  M.  Co. 

Nuttall  Co..    R.  D. 

Star  Braaa  Work* 
Whisti**,  AE 

General    Electric  Co. 

Ohio    Braa*   Co. 

We*tlnchoti*e  Traction  Brake  Oo. 
Wire  Bapa 

American  Steel  A  Wire  Co. 

Roebllnc's  Sons  0>..  John  A. 
WIrM  and  Cablea 

American   Elec'l  Works 

Americnn  Steel  A  Wire  Co. 

Anaconda  Copper  Mining  Oo. 

Copper  Clad  Steel  Co. 

D    AW    Fuse  C!o. 

General    Electric   Co. 

Kerite  Ini.ulsted  Wire  A  Cable  <}o. 

Okonlte  Co.,  The 

RoabUac's  Sons  0>..  John  A. 

Romawire  Co.  _  ^.     _ 

Standard   Undtnround  Cable  0». 

Weatlnchouse  neo.   A   Mic.  Oo. 
Wrenrhe* 

\viMinm«  A  Co..  J     H. 
nUnd    I'l  net » alive* 

l.lniliilrT    Broil     Co 
Wnodworklnc    Maehiocry 

Alliiirhnlmcr^    Mfr     Co. 


iiuminninnimiiniittuniiin 


OAIUWAU  IfTIUTV  QOMPAN} 


SoU  Sfanu  (<vlurfrt 


■^OianrOOMB"  and  "ROCND  jet-  VKN-nLA'TORB 
Monitor  ar  I  Arch  Bool  Cars,  aodjJI  elaggjof  balkBaga: 
al«>    ELBOnUO    TBiBllOMBTKB    OONTBOL 


141-U: 


(JLtaata. 


of  Car  TecBparatnras. 
wnmtf 


lata  BBOADWAT 
New  Tark.  N,  T. 


Railroad    and    Tram    Car    Specialties 

New    inventions   dcveiuped,    perfrctrd 
and    worked    for   (he    F.nftlish    market 

Messrs.  G.  D.  Peters  &  Co.,  Ltd. 

Windsor  Work*.  Slough   (Bucks),  Eag, 


STUCKI 

SIDEI 

BEARINGS 


A.  STUCKI  CO. 

<)|i«rr   DMs. 
F'.lt.l.urih.  P«. 


tarn 


Bound    Brook    Trolley    Wheel    Btishinfa 
Give  Longer  and  Better  Service 

1  i«dw  ihaii  •II  ttm  Mfen  —sliinid.     Tkst  U  krcsate  BMaid  MsA  Mnk- 
Ma.  Iw  riitas  W  Ikrfi  lansinMUsn.  liinrtabtr  esUul  sU  MIhc  mm. 
All   Ctnulnm    CrmphilrJ   Oillttt    Bathlngl    hmv 
mlwmjra   been    mWe    •(    Bound   Brook,    U.   5.    A. 

BOUND    BROOK   OIL-LESS   BEARING   COMPANY 

Bound   Brook.   New   Jersey  Dmiroil  OMce:    ITta  Ft4  KUg. 
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What  engineers  can  do  to 
lielp  the  present  situation 

Do  you  realize  that  the  winter  demand  for  coal  requires  a  mine 
and  transportation  capacity  of  at  least  20%  above  normal? 

Do  you  realize  that  YOU  have  to  help  pay  for  maintaining 
this  peak  load  capacity  in  the  sumiaer  months  when  it  is  idle? 

Herbert  C.  Hoover  put  this  problem  squarely  up  to  American* 
industry  through  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  in  opening,  on  February  17th,  the  Forum  on 
the  Stabilization  of  the  Coal  Industry. 

On  the  same  day,  in  Washington,  Chairman  Robinson,  of  the 
Coal  Strike  Settlement  Committee,  asked  the  representative  of 
the  National  Electric  Light  Association  if  the  public  utilities 
would  be  willing  to  store  coal  during  the  summer  months.  He 
replied  that  they  would  if  the  additional  cost  of  storing  and 
dcuble  handling  of  coal  was  offset  in  the  price  and  in  lower 
freight  rates  during  the  good  weather. 

This  most  practical  way  of  leveling  the  abnormal  winter  peak 
is  strongly  advocated  by  Coal  Age,  the  journal  covering  the  coal 
mining  interests,  and  endorsed  by  the  two  other  McGraw-Hill 
publications  most  intimately  concerned  in  the  coal  situation — 
Electrical  World,  the  dominant  journal  of  the  electrical  industry, 
including  those  great  consumers  of  coal,  the  central  stations,  and 
Power,  the  weekly,  of  which  it  has  been  said,  "It  has  a  reader 
wherever  there  is  a  smokestack." 

168.000  engrincers  and  exeoutives  have  a  common  interest  In  the 
elevpn  McGraw-Hill  Publications.  Here  is  an  as.'^ociation  of  the  lead- 
ers in  the  five  greatest  engineering  branches.  There  is  no  other  group 
like  it.  There  is  no  group  in  a  stronger  position  to  foster  this  com- 
mon-s<?nse  coal  plan :  the  stoi'age  of  coal  by  commercial  users  when 
the  summer  rates  make  it  economical.  No  group  can  raise  a  more 
authoritative  voice  in  favor  of  still  lower  summer  r.ites  and  a  rail~ 
road  differt  utinl  wiiich  will  make  it  generall.v  profitable  to  "do  Christ- 
mas coal  shopping  earl.v."  The  McGraw-Hill  Publications  therefore 
unite  in  urging  i3!"ompt  consti'uctive  action  by  their  readers  on  this 
matter  which   is   so  vital  to  public  and  industry  alike. 

The  II  McGraw-Hill 
Publications 


I'owiT  Coal  Agi'  American  Machinist 

Ingetiicrla  Internacigiial     Electrical  World 

Electric  Railway  Journal  Journal  of  ElectriciU 

Chemical  &  Mclallurftical  Engineering 

EiiRlneering  &  Mining  Journal 

Erigint-iTliig  News  -  Record       Electrical  Merchandlilnf 

McGRAW-HILL  CO.,  Inc. 

Tenth  Ave.  at  36th  Street,  New  York , 
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UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Maaa. 


Electric    Railway    Journal 


& 


In  lebur  Plant 
On  Our  Pay^roU 

is  an  army  of  specialists   comprising  the   Oxweld 
Organization. 

Engineers,  cliemists,  niasler-vvelders  and  cutters, 
metallurgists,  production  experts — these  men  are 
ready  to  roll  up  their  sleeves  in  your  plant,  to  tackle 
and  solve  your  prohlems. 

They  stand  ready  to  apply  to  your  individual  case 
the  great  fund  of  accurate,  up-to-the-minute  infor- 
mation that  Oxweld  has  gathered  the  world  over. 

Only  this  company  has  such  exhaustive  knowl- 
edge of  every  phase  and  application  of  oxwelding 
and  cutting;  and  this  organization  has  the  facilities 
to  share  this  knowledge  with  you  promptly,  effec- 
tively and  freely. 

There  are  Oxweld  Sales  Service  Centers  in  more 
than  50  large  cities  ready  to  send  an  expert  to  your 
plant  to  help  solve  your  production  problems. 

Write,  wire  or  telephone  to  any  of  the  addresses 
below  for  immediate  attention  from  the  nearest 
Service  Center. 


OXWELD  ACETYLENE  COMPANY 

Newark,  N.  J.  Chicago  Los  Angeles 

World's  Largest  Maker  of  Equipment  for  Oxwelding 


and  Cutting  Metals 
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When  Time  Means  Most 


The  Peter  Witt  Car: 

With  its  extra-wide  entrance  and  exit  door 
opening  and  with  the  conductor  located  on 
forward  side  of  the  center  door,  facilitates 
quick  loading  and  unloading  of  passengers 
and  with  the  collection  of  fares  on  the  "pay-as- 
you-pass"  system  eliminates  delays  during 
heavy  traffic  periods,  when  timr  means  most. 

THE  J.  G.  BRILL  COMP/INY 

•^       Philadelphia,  Pa.       ^ 
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AMERICAN  CAR  CO..  St.Louis.Mo. 
G.C.KUHLMAN  CARCO.,Cleveland,0hia 
WASON  MANFG.CO.,  Springfield,  Mass. 
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Maximum 

Birney  Safety  Cars  will  give  sat- 
isfaction, but  to  obtain  maximum 
results — the  greatest  to  be  had — 
one  fundamental  principle  must 
be  followed. 

Increase  the  number  of  car  units 
on  your  lines,  giving  a  more  fre- 
quent service,  and  there  will  be  a 
corresponding  increase  in  patron- 
age that  will  more  than  warrant 
the  installation. 


Write  for  copy  of  Brill   Publication   No.  245.     It 
gives  actual  figures  of  results  on  many  properties. 


THE!  G. BRILL  COMPANY 

'  Philadelphia^  Pa.       ^-—-^- 


AMERICAN  CAR  CO.,  St.Louis.Mo. 
G.C.KUHLMAN  CAR  CO.,Cleveland,0hio. 
WASON  MANFG.COm  Springfield,  Mass. 
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For  Heavy  Interurban  Cars 
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Efficient  maintenance  of  the  Air  Compressor 
is  forwarded  by  providing  a  good  Air  Strainer 


Westin^house    "Bungalow"     Type     Air 
Compreitsur  titled  with  an  K-in.  strainer, 


A  Good  Air  Strainer 

must  be  one  which,  while  perfonning  its  function  of 
straining  the  air  being  drawn  into  the  compressor,  will 
not  restrict  and  reduce  the  intake  of  air  at  the  strainer, 
either  by  insufficient  screen  area  or  by  clogging  up  of 
the  strainer.  These  two  evils,  common  to  air  strainers, 
are  avoided  in  the  Westinghouse  8-inch  type.  Its  large 
screening  area  permits  a  gentle  flow  of  air  to  the  com- 
pressor, and  its  practical  construction  makes  easy  the 
process  of  disassembling  to  remove  collected  dirt. 

Air  Brake  Building  Our  Bu$ine»M  For  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 

Rocton,  Mam.  ^^  Seattle.  Wash. 

Chlcafto.  III.  Houston.  Tex.  fwl  ^^^  ^"'■'''  ^-  ^-  St.  Ix)ul8,  Mo. 

Columbus,  O.  Los  Angeles,  Cal.  1/V\#  Pittsburgh,  Pa.  St.  Paul,  Minn. 

Denver.  Col.  Mexico  City  \^7  San  Francinco  Washington, O.C 


April  10,  1920 


Electric    Railway    Journal 


£lillimillHflllliitlljiiiKmillllllMlllllillllluiMliti<iHllilliliililUHilttrillHllllllMllllllllllMllllMinmnilliHMMiinriinlrrMMliHlllHlMinilMinliiiininiiiilunuiiNlnriliiiiiiiniMniiiiiiiiu 


It  Pays  to  Add  Service 

I  when  you  use 

Safety  Car  Control  Equipment 

i 

i 

I  Service,  service  and  still  more  service  is  the  answer  to  automobile 

I  competition  whether  public  or  private. 

I  But  there  is  only  one  way  to  give  that  additional  service  at  a  profit. 

I  That  way  is  to  equip  your  cars — whether  new  or  old — with  Safety 

I  Car  Control  Equipments. 

I  By  enabling  you  to  use  one  operator  instead  of  two,  and  to  run  the 

I  cars  on  shorter  headways  wiih  notable  improvements  in  speed  and 

I  safety,  our  Safety  Equipments  permit  you  to — 

3 

I  Recapture  and  create  traffic  that  is  obtainable  only  through  short- 

1  headway  operation. 

SAFETY   CAR   DEVICES   CO. 

I  Main  Office— Boatmen's  Bank  BIdg.,  ST.  LOUIS,  MO. 

I  CHICAGO  WASHINGTON,    D.    C.  NEW   YORK  PITTSBURGH 

I  Railway    Exchange   Bldg.  Munsey   Bldg.  City  Invest.  Building  Westinghouse    Building 

I  CANAD.\ — Canadian  Westinghouse   Co.,  Ltd.,   Hamilton,  Out. 

s  » 
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in  Bustling  Houston 


The  installation  of  Phono-Elec- 
tric Trolley  Wire  on  portions 
of  the  main  belt  of  the  Houston 
(Texas)  Electric  Company  is  a 
characteristic  way  of  introduc- 
ing this  long^-lived,  smooth-con- 
tact trolley  wire. 

The  railway  naturally  puts  it 
up  first  where  its  "Make-Good" 
qualities  will  tell  soonest  in 
comparison   with   copper;  and 


where  continuity  of  service 
counts  more  than  on  individual 
lines. 

Many  railways  which  began 
like  Houston  have  since  put  up 
Phono-Electric  Trolley  Wire  on 
tlfe  greater  part  of  their  mileage. 

You  can't  lose  by  putting  up 
some  Phono-Electric  over  your 
heaviest  lines.  Thereafter  you 
will  sell  Yourself! 
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NATIONAL  TROLLEY  GUARD 


It  is  cheaper  to  buy  a  circuit 
breaker  tlian  to  replace  a  generator 
damaged  by  a  short  circuit. 

It  is  cheaper  to  buy  National 
Trolley  Guard  than  to  replace  a 
car  and  settle  damage  suits  for  in- 
juries. 

National  Trolley  Guard  is  an 
inverted  trough  of  open  wire 
mesh  placed  over  the  trolley  at 
railroad  crossings.  It  catches  the 
wheel  when  it  jumps  and  fur- 
nishes power  to  take  the  car  into 
the  clear. 

Setid  joi    "<iuardi»g   the 
(irade    Crossings" 

riie   Ohio   Brass   Go. 

Mansfield,  Ohio 

New  York 
Pitteburph 
Loe   Anpeli'd 


lis  €ssenHalas 
a  CIRCUIT 
BREAKER,) 
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Will  Grind  Rail  Head  at  Any  Angle 

This  feature  is  of  great  importance  in  grinding  off 
built  up  joints  such  as  are  made  with  the  arc 
welder.    It  is  one  of  the  outstanding  features  of 

The  Universal  Rotary  Track  Grinder 

Other  important  features  are: 

An  outboard  bearing  on  the  grinding  wheel  arbor. 

Large  pneumatic  tired  derail  wheels. 

Easy  adjustment  of  all  parts. 

Easy  operation — 

Direct  Drive  Motor  v 

Low  Working  Economy 

Other  track  arinders  for  all  kinds  of  track 
grinding. 

Send  for  detail* 


RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.  Philadelphia 


Btclmttn  Agt»u—W*M 
ATLAS  RAILWAY  8UPPLT  CO  Kt.KCTI: 


'SINEKRIMO    A  CBAS.  M.  WOOD  00.  HITCHCOCK.   LLOTD  A  CO..    Ino. 

lUNO  CO  Baalaa.  Ma*.  7TA  Qomo  VIctarl*  St..  ■  C. 

ra  T.nndon.  Siwluid 


AprU  10,  1920 


Electric    Railway    Journal 


ier    Sections    used 


eavi 
throughout  in 

INTERNATIONAL 

STEEL  CROSSING  FOUNDATIONS 

THE  sections  used  in  building  the  box 
girders  which,  filled  with  wood,  make 
up  STEEL  CROSSING  FOUNDA- 
riONS  have  been  increased  in  weight 
until  the  box  weighs  nearly  one  hundred 
(100)  pounds  per  foot. 
Seven  inch  by  14J4  pound  Channels  as 
side  members  are  riveted  together  with 
'4-in.  rivets  and  f^-in.  top  and  iV-in. 
bottom  plates;  into  the  box  thus  formed 
creosoted  wood  blocks  are  pressed  with 
the   grain    vertical. 

Hut  by  fortunate  purchases  of  Govern- 
ment destined  steel  the  prices  we  are 
(juoting  are  held  to  a  very  attractive 
Hgure. 

Large  re-orders  of  International  Steel 
('rossiny  Foundations  are  now  being 
built  for  Electric  Railways, 

I.rt   us  prepare  proposal  plans  and  esli 
males  for  your  reneivaU. 


''^^0^ , 


3f-*irrf^^"---' 


The  International  Steel.Tie  Company 


Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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narinnnt  ii  rigular  part 
of  their  I^utlnAnu'rUan 
•nd    Hpnnlnh    (iilfw    plana. 
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Which  kind  of  macliinery 
shdD  Ldtin-Americdbuy? 

WHY  was  it— back  in  1914  before  the  World  War  broke 
loose — that  out  of  $:!,000,000  worth  of  electrical  sup- 
plies imported  by  Chile,  Peru,  Cuba,  Porto  Rico  and 
Bolivia,   nearly  half  of  the   material   came   from   Germany? 
And  when,  in  1913,  Arjtentina  imported  $62,000  worth  of 
lathes,  $44,000  worth  of  them  came  from  Germany  and  France. 
Why  was  that? 

In  the  same  year  Argentina  bouKht  $990,006  worth  of 
Bteam  boilers  from  Rngland  and  Germany.  From  the  United 
States  she  purchased  boilers  worth  only  $1.'>,000.  What's 
the  answer? 

It's  just  a  question  of  engineering  methods  and  standards. 
As  lonft  as  Latin-American  enffineers  think  first  in  terms  of 
European  practice  it  will  be  easier  for  them  to  use  European 
enRineerinfc  equipment  than  American  products.  And  they 
will  buy  that  which  they  can  use  most  easily. 

Our  J.  '         ■      ■      ■         .  •'  1  .  of 


our  i»i 
abli-  to 
Am»'rl(«t;    •  II 
wp    hIiiiII    b- 
engino'rinK  ■ 
From  llio  1 
urtlcrfftmMt    ' 
pinh  tl\  '     .•«\  • 
..f 

H> 


I  hhImmmi     Ii 
:il>l.'     (O     butlcl 

I'jlpm'-nt- 


;.ml 

tliliii;--     .•l\>;ltH'<rlnK  -  to    JUHt     thilt    UXMOft 

ilf-mand   for   Amarican   nmcwtMrjr  aad 

has 

<tl«» 

Miicrlcan 
l>rDUXtlt 


^Gnieria  Intemacional 


One  of  the  1 1   McGraw-Hill  Publications 

McGraw-Hill  co..  inc.  isriv.''N^x^ 


Loxlan     ClUcaaa     CWvaUod     WMhu>«laa     Baioi  Aiic 


Pliiladalpki.     S«i>  Friiirlm 
H-J 
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lYourApparatushasDoubledinValue 
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And  if  your  apparatus  is  burnt  out  by 
lightning  this  summer,  replacement  will  be 
quite  impossible  without  a  long  interruption 
of  service.  Besides  your  apparatus  has 
doubled  in  value  and  it  is  to  your  interest  to 
increase  your  protection. 

Garton-Daniels  Direct  Current  Lightning 
Arresters  have  proved  their  efficiency  by  29 
years  of  service.  They  are  used  the  world 
over  by  electric  railways — you  see  them  in- 
stalled wherever  you  go. 

Write  for  Bulletin  No.    163 

Electric  Service  Supplies  Co. 

Manufacturer   of   Railway   Material   and  Electrical   Supplies 
PHILADELPHIA  NEW  YORK  CHICAGO 

17th  and  Cambria  Sts.  BO  Church  Street  Monadnock    Buildinc 
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tTKe  RESILIENT  RAILWAY  TIE 

Builds  Track  with  no  come  Back 


How  is  the  life  of  the  rail  prolonged 
by  the 

Resiliency 

of  Dayton  Mechanical  Ties? 

The  cushion  feature  of  Resilient  Rail- 
way Ties  allows  just  the  right  amount 
of  rail  deflection.  Always  the  same; 
in  the  frozen  ground  of  Winter  or  the 
soft  thawing  of  Springtime.  This 
lessens  rail  crystallization. 

The  joint  tie  supports  the  rail  ends 
from  the  base  of  the  rails  and  on  ex- 
actly the  same  level.  Broken  down 
j  oints  and  battered  rail  ends  impossible. 

THE    DAYTON     MECHANICAL    TIE     CO.,    704     COMMERCIAL     BLDG.,     DAYTON,    OHIO 
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Anaconda  Copper  Wire  is  made  in 
a  wide  range  of  sizes  and  in  every  de- 
gree of  hardness. 

The  s p e c i a  1  processes  which 
Anaconda  has  standardized  in  the 
manufacture  of  copper  wire  insure  a 
product  having  high  tensile  strength 
and  good  elongation  without  any  ten- 
dency to  brittleness. 

Anaconda  Copper  Wire  is  drawn 
from  the  famous  B  &  M  Brand  Elec- 
trolytic Copper  Bars,  which  contain 
less  than  1  100  of  1%  metallic  impuri- 
ties. 

Allow  our  engineers  to  figure  on 
your  requirements  when  new^  work 
is  contemplated. 

Anaconda  Copper  Mining  Company 

Jtollimg  Mills  Dep4trlmr»t,  Great  Falls,  Moulama 
Oenrral  Office:  Rollinf  Mills  Defertmemi,  Chicago 


nim  ctmfm  o.  M.  *  BL  r.  jo. 
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THERMIT-WELDED  Special  Work 

Means  Less  Need  for  Higher  Cost  Track  and  Paying  Labor 

In  1914  one  of  our  large  Eastern  railways  was  paying  common  track  labor  17  to  22  cents  aQ.I)i>ur. 
In  1919  the  same  company  was  paying  the  same  class  of  labor  44  to  50  cents  an  hour. 

And,  of  course,  the  earnings  of  this  railway  have  not  gone  up  in  anything  like  the  same  proportions. 
Indeed,  it's  bankrupt. 

Compared  with  platform  labor,  the  wages  of  trackmen  may  not  bulk  large  in  the  eyes  of  the  manage- 
ment but  this  is  a  time  when  every  dollar  that  can  he  saved  must  be  saved. 

To  Save  Both  Installation  and  Upkeep  Labor  You  Need 

THERMIT-WELDED  Special  Work 


Through  the  fact  that  a  Theriiiit-VVeldid  layout 
can  be  put  down  in  as  large  units  as  you  can  con- 
veniently transport  from  your  shops  and  through 
the  fact  that  no  complex  adjustments  arc  re- 
quired, you  save  labor-time  in  installation. 

Through  the  fact  that  there  are  no  bolts  and 
plates  to  loosen,  once  the  layout  is  in  place,  you 
have  no  expense  for  taking  up  paving,  tightening 
fastenings,  replacing  paving,  etc.,  thus  saving 
labor-time  in  upkeep.. 

Furthermore,  the  lew  dependence  you  have  to 


pl.-icc  on  man  pouor  in  these  days  of  downright 
labor  scarcity,  the  better  off  you  are. 
Thermit-Welded  special  work  is  easily  made  in 
your  own  shops  of  any  materials  that  you  choose 
*to  use. 
Jmt  advise  us  what  rail  sections  you  use  and  how- 
many  crossings  of  each  you  wish  to  make,  and  we 
will  quote  you  prices  at  once.  The  permanent 
Thermit  equipment  can  also  be  used  for  welding 
compromise  joints,  broken  motor  cases,  truck 
frames,  armature  shafts  and  many  other  heavy 
steel  sections. 


Metal  &  Thermit  Corporation 


PitUbnrgh 


120  Broadway,  New  York 


San    FrmncMco 
Toroate 
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mean  to  every  Electric  Railway  a 
large  saving  in  high  tension  line 
costs. 

The  initial  cost  is  less  per  mile  than 
any  other  conductor  of  equivalent 
conductivity. 

The  final  cost  is  less,  due  to  the  ex- 
treme light  weight  of  the  aluminum, 
which  reduces  unnecessary  strain  on 
all  pole  line  equipment. 


Alumiauin  Company  of  America-  Pittxburd  Pa.  U-S-A- 
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The  Ideal  Track  Trio 

IITTLE  Giant  Portable  Electric  Drills,  Track  Drills,  Spike 
^  Drivers  and  Grinders,  form  the  ideal  equipment  for  track 
construction  and  maintenance.  All  are  characterized  by  easy 
control,  accessibility  of  parts  for  inspection,  low  temperature 
rise  and  extreme  portability  for  their  power.  Used  as  a  unit, 
this  team  will  accomplish  a  saving  of  from  75  to  90% — in  time 
and  labor  conserved-  a  fact  established  by  the  hundreds  of 
Little  Giant  track  tools  now  in  use.  Get  "Little  Giants"  on 
the  job  for  your  spring  construction  and  repair  work.  Write 
for  Bulletins. 

Little  Giant  Spike  Drivers  set  screw  spikes  quickly  and 
economically.  When  the  tension  of  the  spike  head 
against  the  rail  reaches  a  predetermined  point,  an  auto- 
matic circuit  breaker  stops  further  rotation  of  the  tool. 
Little  Giant  Track  drills  require  but  one  man  to  operate; 
it  is  best  to  have  another  man  to  assist  in  moving  the 
drill  from  one  point  to  another.  Little  Giant  Portable 
Grinders  make  joints  smooth  and  do  awav  with  unneces- 
sary  track  wear  and   vibration  on  curves    and   at  stops. 

Chicago   Pneumatic  Tool   Company 

Chicagu  Pneumalic  Building    -     6  Ewt  44lh  Sireel         New^'urk 


Tkit  LinU  CitM  unit  si  vrwkftr  tht  Gitfhiiaii 

Trattiii  Com^mf  it  tmt  tf  tvj»  uuA  tpmfUu  umiii 
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BOYER  PNEUMATIC  HAMMERS  ••  LTTTI 
CHICAGO  PNEUMATIC  AIR  COMPRESSOR 
/iSSiC^^oS-pii^GAS     AND     STEAM      ENGINES 


LITTLE 

Electric  Tools  for 
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GIANT    PNEUMATIC    AND    ELECTRIC    TOOLS 
VACUUM    PUMPS  ••GIANT    FUEL-OIL, 


•ROCK    AND     COAL     DRILLS- 


GIANT 

Shop  and  Track 


^^^ 


18 


Elictric    Railway    Journal 


April  10,  1920 


This  Track  is  Properly  Equipped 
for  Good  Service  and  the 

Abbott  Rail-Joint  Plates 

Eliminate  Much  Useless  Maintenance   Expense 

'l*he  Abbott   Plate  installations  shown  were  made  in  New  Jersey  in 

1913  on  main  line  track  of  one  of  the  leading  American  railroads.   Part 

of  the  rails  at  this  location  were  new  and  part  old  at  that  time,  and 

*B(J]U  Lua  A  BtJiDot'  since  then  although  all  the  track  here  has  been  relaid,  there  have  been 

no  removals  of  Abbott  Plates.  The  trackwalker  said  that  during  the  two  years  he  had  worked  on 

this  section,  he  had  never  had  occasion  to  tighten  a  loose  bolt,  nor  had  he  ever  found  a  nut  gone 

when  Abbott  Plates  were  in  use. 

These  Abbott  Plates  are  still  apparently  as  efficient  as  when   first  laid  and  nothing  has  ever 
developed  that  would  indicate  a  life  for  the  plates  that  is  any  shorter  than  that  Af  the  rails. 


The  plates  used  on  this  road  arc  of  our  special  upturned 
flange  pattern,  with  no  part  depending  below  the  tie  tops. 
Some  engineers  prefer  this  type  in  the  belief  that  the  up- 
turned flanges,  out  of  intimate  contact  with  the  ballast, 
are  a  protection  against  electrical  losses  in  track  carrying 
I  iirrrnr  for  block  signals,  etc. 


These  plates  may  be  used  with  a  full  complement  of  screw 
spikes  as  shown  or  with  common  spikes  or  a  combination 
of  both,  and  through  the  upturned  plate  ends,  have  the 
same  anti-creeper  qualities  as  our  standard  pattern  with 
reversed   flanging. 
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'File  upturned  flange  type  also  has  the  slight 
camber  at  the  center,  which  makes  the  full 
load  bear  directly  on  the  base  of  the  rail  end. 
and  which,  through  the  elasticity  of  the  plate, 
permits  the  load  to  depress  the  rail  end  only 
I  ii'jiigh  til  bring  the  joint  under  load  into  true 


surface.  There  is  only  enough  looseness  of  the  joint  to  permit 
the  free  wave  movement  that  is  essential  to  freedom  of  the 
joint  parts  from  harmful  strain. 

If  you  contemplate  the  laying  of  new  rails  or  are  looking  for 
the  right  way  to  get  more  and  better  service  from  worn  old 
rails,  have  our  engineers  explain  in  detail  what  could  be  ac- 
complished by  installing  Abbott  Plates  and  at  what  cost.  Also 
ask  for  our  booklet  "Lackawanna  Improved  Track  Appliances." 


For  Railroad  Construction  Work 

Ficanncs 

Concrete  Reinforcing  Bars 


Lackawanna 
Steel  Sheet  Piling 

ThouHandH  of  loiif*  of  La<-k.'iWinin;i  SUh'I  Sheet  PiIimk  ;ire  UBeti  by 
American  Railroads  for  conalruetioii  and  permaueiil  protection  of 
bnUg^e  piers,  temporary  and  permanent  retainingr  walls,  tirade  elimina- 
tion   work.   i'W. 

_  Lai-ka wanna    Sec-lions    are    made    in    w    wide 

rntiKc  oi  tyi>es  and  sizea  from  which  one  can 
be  seleijted  for  safety  and  economy  under 
practi4*ally    any   conditions. 

The  LackawaiHia  Flexible  Interlock  is  not 
only  superior  in  strength  and  water  tight- 
ness but  permits  obstructions  in  tlie  i-iling; 
line  to  be  passeil  without  undue  defleotion 
onstrui-tion  of  irregular  walls  and  small  circular 


and  is  adapted  to  the  * 
eiw'loHnrcH. 


t 

^1          4    ^         <.M«     nti^a        4..yi« 

M     Ji     A     4k 

Our  Sheet  Illing  BnginMrx  will  irlodly  co-operate  with  railroad  con- 
struction officlalB  in  detf^rminin?  the  most  dcBirable  methode  and  sec- 
tionn  lor  diffifult  work  and   will  nubmit  valuable  coat  data. 

Send  for  our  Book   "Lackawanna  Steel  Sheet 
Piling" 


The  broad  and  deep  depressions  at  regular  intervals  in  the  bar  surface 
take  the  place  of  excess  and  waste  metal  comprising  the  projections 
on  ordinary  types  of  deformed  bars. 

The  bondhiff  Hurface  of  the  Elranne«  Bar  U  15   per  cent   greater  than 
that  of  a   plain   sqnare  bar  of  the  ttame  nominal   siswt. 
The    Blcannes    Bar   is    uniformly    designed,    the    deformations    being    so 
arranged  on  opposite  sides  of  the  bar  that  a  practically  unvarying  cross- 
sectional  area  is  maintained. 

The  regular  surface  and  uniform  section  render  handling  easy  and 
reduce  the  diftleulty  of  fabrication  or  bending  in  shop  or  field. 

The  ElcanneM  Bar  it  manufactured  exclusively  by  the  Lackawanna 
Steel  Company.     Send  for  complete  informativn 


lackaiPttnntt  Steel  ferepgpy 

General  Sales  Office  and  Works:    Lackawanna,  N.  Y. 

(«ton  DuBalo  Chicafro  Cincinnati  Cleveland  Detroit  New  York  Philadelphia  St.  Louis 

Solo   BTporter   of  Our  Commercial   Products:     Consolidated    Steel    Coi'iioration     165    Broadw.iy.    New   York. 


San  Francisco 
466 
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Under  Maximum  Wheel  Load 

a  deflection  of  but  .018  in. 

This  was  proven  in  a  deflection  test  made  by  Robert  W. 
Hunt  &  Co.,  of  Chicago,  on  an 

INDIANAPOLIS 

"Apex"  Joint 

A  test  of  the  "Simplex"  Joint  made  by  the  Bureau  of  Standards, 
Washington,  D.  C,  showed  the  conductivity  of  this  joint  as  138 
against  100  on  unbroken  rail. 

Therefore  Eliminates  Bonds 

Not  merely  these  two  tests,  but  the  evidence  of  their  satisfactory  use 
by  more  than  100  electric  railways  should  lead  you  to  try  Indianapolis 
Joints  on  your  own  track.  Efficient  and  economically  applied  with 
the  Indianapolis  Electric  Welder. 


TIm  "Ap«s"  Joint 
for  Guard   biicI   Girdar  Ruilt 


Apos"  Joint  for  T*«  Rati 


INDIANAPOLIS  SWITCH  &  FROG  CO. 

Springfield,  Ohio 
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National  Pneumatic 
Door  and  Step  Control 

Means  Less  Delay  in  Congested  Streets 


A  good  deal  of  the  lower  schedule 
speed  due  to  traffic  congestion  can't 
be  helped ;  but  some  of  it  can. 

For  example :  Higher  rates  of  accel- 
eration and  braking  as  well  as  quick- 
er closing  and  opening  of  doors  re- 
duce the  losses  due  to  traffic  conges- 
tion, because  they  save  the  seconds. 
And  seconds  count  when  you  con- 
sider that  in  a  congested  section  a 
car  is  likely  to  stop  at  every  block 
to  take  on  or  discharge  passengers. 

Therefore,  it  is  necessary  for  both 


motorman  and  conductor  to  be  able 
to  take  advantage  of  any  clear  space 
up  ahead  and  to  be  able  to  respond 
instantly  to  the  traffic  officer's 
"Go-Go". 

The  use  of  laborless,  practically 
instantaneous  National  Pneumatic 
Door  and  Step  Control,  including 
Safety  Interlocking  features,  assures 
you  that  your  men  will  have  incen- 
tive to  take  advantage  of  every 
opportunity  to  save  time  because  it's 
so  easy  for  them  to  do  it. 


Whether  you  are  inttalling  National  Pneumatic  Door  Engine*  alone 
or  as  a  part  of  the  famous  Safety  Combination  of  the  Safety  Car 
Devices  Company,  we  urge  that  you  also  use  the  door  shaft  and 
step  shaft  devices  of  the  National  Pneumatic  Company  to  secure  the 
smoothest  and  most  reliable  operation  possible  with  National 
Pneumatic   Door   Engines. 


ESE3rrrrxK5r;-"-":rr.r::s: 


NATIONAL  PNEH^TIC   COMPANY 

i     '^^  INC. 


50  Church  St.,  New  York  1^  Edison  Building,  Chicago 

Works;  Rah  way,  N.  J. 
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HABIRSHAW 

''Proven  by  the  test  of  time''' 

Insulated  Wire  8  Cable 


Uahirshaw  Cotuentric  Paper-Insulated  Lead- Covered  Cable 

Heavy  Current — Minimum  Diameter 

Concentric  Cable 

CONCENTRIC  cable  is  desirable  for  low  voltage  underground 
service  where  a  larfee  amount  of  copper  is  required  and  a 
minimum  diameter  necessary  to  secure  efficient  use  of  ducts. 
Insulating  the  negative  feeder  helps  to  keep  down  electrolysis, 
and  associating  it  with  the  positive  feeder  in  one  cable  eliinin- 
ates  destructive  "grounds"  by  affording  a  direct  short-circuit 
path  which  will  cause  the  circuit  breaker  to  open  at  once. 

Habirshaw  concentric  cable  is  used  by  some  of  the  largest 
and  most  progressive  lighting  and  railway  companies. 


Habirshaw  Win-  M.iniif.Kfured  by 

Habinhaw  EUctric  Cablt  Co. 

Inoorporated 

lo  East  ^5rd  Street.  New  York 


Habirshaw   Wire    DistribtitH    by 

Western  Electric  Compiinjt 

I  n(-<>rporated 

Offices  in  All  Principal  Cities 


Paper  Intulaird  Cable 
Round  (Conductor  Csblsa 
Sector  CaMsa 


Rubber  Iniulated  Cablce 
VaraUhed  Cambric  Insulated  GaMea  CVxIe  (HU<k('orr) 

Armored  Cables  Inlcrmrtlialc  (Rnl  Con) 

jo',<  I Jevia      R . S.  A.  Standu-d 
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Metal  Tickets  Make  Your  Multiple  Coin 

Fare  Collection  as  Simple  and  Positive 

as  the  Old  Five-Cent  Fare 


Until  necessity  forced  the  retire- 
ment of  the  old  five-cent  fare 
standard,  there  was  no  need  for 
ticket  fares  except  on  some 
properties  where  they  were  re- 
quired by  ordinance.  With  the 
coming  of  odd-cent  and  frac- 
tional-cent fares  the  use  of 
tickets  was  imperative.  Paper 
tickets  could  not  be  properly  ac- 


counted for,  and  the  situation 
had  to  be  met  with  metal  tokens 
which  could  be  registered  the 
same  as  any  coin  in  a  fare-box. 

That  results  have  been  en- 
tirely satisfactory  was  vouched 
for  by  numerous  railway  men  at 
the  recent  Atlantic  City  Con- 
vention. 


Among  the  Advantages  cited  for  Metal  Tickets  were  these- 


Their  use  permits  charging  fares  involving 
fractions  of  a  cent  and  the  transfer  from 
one  fare  schedule  to  another  without 
change  of  coin. 

Amount  of  cash  handled  by  conductors  is 
reduced  to  a  minimum  and  the  chance 
for  errors  or  dishonesty  is  reduced  to  a 
minimum. 

Company  receives  a  large  portion  of  its 
receipts  prior  to  time  service  is  rendered 
to  customer. 

Their  use  tends  to  decrease  congestion  in 
loading  because  change  making  is  not 
required,  and  this  decreases  length  of 
stop    and    makes    for    faster   schedules; 


also  permits  conductors  to  give  more 
attention  to  other  duties. 
Their  use  tends  to  encourage  riding  habit 
because  experience  shows  it  easier  to  part 
with  a  ticket  than  to  "break"  another 
coin. 

It  is  easier  to  examine  metal  tickets  than 
multiple  fare  units  on  the  inspection 
plate  of  fare-box. 

Metal  tickets  outlast  any  other  tickets  and 
it  is  difficult  to  counterfeit  them. 

Any  fare  value  may  be  placed  on  a  metal 
ticket,  and  the  modern  type  of  fare-box 
will  record  the  exact  amount   represented 

The  work  of  accounting  department  is 
simplified. 


We  have  been  furnishing  metal  tickets  to 
our  customers  for  several  years  past. 

Orders  for  metal  tickets  from  properties 
adopting  this  system  of  fare  collection  are 
being  received  constantly. 

We  will  be  pleased  to  give  the  names  of 
these  companies  and  to  quote  prices  upon 
request. 

JOHNSON  FARE  BOX  COMPANY 

Jackson  Boulevard  and  Robey  Street,  Chicago 
50  East  42nd  Street,  New  York 
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Good  car  cards  keep  adver-- 
tisers  satisfied  becaiase  they 
produce  increased  sales. 


^^Eiid^ 


is  the  concentration  of  the  best 
advertising  ideas  and  plans 
apphed  to  car  cards, 

To  the  electric  railway  this  means 
a  regular  monthly  check  Avhich 
assures  a  permanent  and  steady 
income.  ^  ^  ^  ^  ^  .  ^  .  ^ 
Collier  Service  is  nationwide  in 
scope.  It  reaches  all  and  serves  all 


>iJiji>&>t'iyfiH» 


April  10,  1920 


Electric    Railway    Journal 


25 


Linking 
of  Two  Essentials 


* 


A  good  dinner  poorly  served  is  almost  as  un- 
satisfactory as  a  poor  dinner — no  matter  how 
complete  the  service  may  be. 

The  reason  that  Galena  Service  proves  so  sat- 
isfactory and  desirable  is  because  it  works  hand- 
in-hand  with  Galena  Quality. 

Galena  Oils  are  recognized  as  the  lubricants 
without  a  peer  simply  because  they  are  made  of 
the  highest  grade  materials  that  the  market  pro- 
duces, compounded  by  Galena  processes — 
methods  perfected  by  fifty  years  of  test  and  re- 
search, and  used  exclusively  by  this  company. 

Galena  Service  produces  the  exceptional  re- 
sults in  lubricating  efficiency  that  the  records 
show — not  alone  through  its  unusual  facilities 
for  knowing  how  and  showing  how,  but  because 
it  is  used  in  connection  with  the  supreme  Galena 
Quality  Oils. 

Galena  Quality  hitched  to  Galena  Service 
makes  an  incomparable  team. 


l_  r>  PS  D  «3  PS 


atxA 

"TOMOrSTO 


nil    principal  American    cities 


^/lic&gi 
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For  an  adequate  return  upon  investments  electric  railways 
must  reduce  operating  costs  to  the  minimum  consistent  with 
safe  and  efficient  operation. 


Tit^^^^^^ritT^^'WTIB    I'  jy  ^  ^  ■.■  u  " '"    I    i 
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Incandescent  Headlights 
Save  Money 


The  master  mechanic  of  a  large 
railway  property  stated  recently  that 
his  incandescent  headlights  with 
GECO  resistors  save  his  road  the 
wages  of  at  least  one  man,  released 
for  duty  elsewhere.  This  is  because 
incandescent  headlights  require  no 
ex{>ert  attention  for  maintenance  or 
repairs. 


Despite  this  fact,  they  are  highly 
effective  when  used  with  GECO 
resistors  which  maintain  practically 
constant  current  regardless  of  trolley 
voltage  fluctuations.  This  low  main- 
tenance and  absolute  reliability,  the 
prime  requisites  of  an  efficient  head- 
light, are  satisfied  by  this  type  cf 
equipment. 


GECO  Lights  Are  Always  Bright 

Ath  OUT  nearest  office  for  Bulletin  63800  and 
the  expert  advice  of  our  railway  »peciali»ts 


General^Electric 


General  Office 
Schenectady.  NY 


Com 


any 


Sales  Offices  in 
all  large  cities 
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Need  for  Better  Fire  Brick 

Becoming  More  Pronounced 

THE  recent  experiments  with  the  use  of  pulverized 
coal  for  fuel  in  large  generating  stations  has 
pointed  clearly  to  the  great  need  for  ceramics  research 
work  looking  toward  the  development  of  a  fire  brick 
which  will  provide  a  furnace  lining  capable  of  with- 
standing the  very  high  temperatures  that  can  be 
secured  through  this  manner  of  combustion.  Even 
with  stoker  operation,  the  furnace  lining  has  been  a 
source  of  great  trouble  for  some  years  past,  particu- 
larly in  installations  where  it  becomes  desirable  to 
force  the  boilers  to  about  250  per  cent  overload.  It 
is  highly  desirable  to  be  able  to  force  boilers  to  sev- 
eral hundred  per  cent  of  their  rating  continuously,  in 
some  cases,  and  temporarily  in  nearly  all  cases,  in  con- 
nection with  the  electric  railway  and  central  station 
fields.  The  fire  bricks  available  today,  however,  place 
a  limitation  upon  the  permissible  furnace  tempera- 
ture. This  limitation  is  more  pronounced  with  pul- 
verized fuel  burning  than  it  has  been  with  stoker- 
fired  boitfers.  In  fact,  it  represents  a  limitation  which 
mitigates  against  the  best  combustion  efl!iciency.  In 
other  words,  were  it  not  for  the  limitation  of  the  fire 
brick  lining  it  would  be  possible  to  obtain  almost  per- 
fect combustion  with  pulverized  coal.  This  points  to 
the  great  desirability  of  development  work  looking 
toward  fire  brick  capable  of  withstanding  much  higher 
temperatures  than  can  be  permitted  at  present — a  sub- 
ject which  might  well  be  taken  up  by  the  fire  brick 
manufacturers,  the  industrial  research  laboratories  of 
the  universities  and  other  investigatory  bureaus. 


Are  We  Being 

Tallied  to  Death? 

GEORGE  McMANUS  is  the  author  of  "Bringing  Up 
Father."  Into  his  work  he  has  packed  a  great  deal 
of  common  sense.  George  pictures  one  of  his  characters 
in  a  barber  shop.  The  man  is  being  shaved.  On  his 
watch  fob  he  has  a  bear's  claw.  The  barber  asks  his 
patron  how  many  shots  it  took  to  kill  the  bear.  The 
patron  answers  that  it  didn't  take  any.  The  barber  asks 
how  many  times  the  patron  stabbed  the  bear.  The 
patron  answers  none.  Finally,  the  barber,  bound  that 
he  will  know  how  Bruin  met  his  fate,  asks  how  the 
patron  did  kill  the  bear.  Then  in  desperation  the  patron 
replies,  "I  talked  him  to  death." 

Now,  the  United  States  is  not  exactly  being  talked 
to  death,  but  it  is  being  talked  insensate.  Nearly  every- 
body is  emulating  Mr.  McManus'  barber.  Industry 
seems  to  be  divided — not  equally  by  any  mean.s — into 
two  general  classes,  those  who  work  and  those  who  pre- 
tend to  work.  They  who  pretend  to  work  are  the  culture 
of  courage  crowd.  Their  middle  name  is  Con,  with  a 
capital  G.  The  former  are  too  busy  to  believe  in  any- 
thing.    The   latter   are   too   talkative  to   do  anything. 


Their  idea  of  emulating  the  boss  is  to  convert  them- 
selves into  a  hot-air  machine.  They  are  the  great  pre- 
tenders. The  human  hot-air  engine  can  be  endured  in 
politics,  but  he  has  no  place  in  business.  The  sage  of 
East  Aurora  made  Rowan,  his  hero,  the  embodiment  of 
action.  The  lesson  of  that  little  booklet  had  a  salutary 
effect.  Its  circulation  ran  into  many  millions.  It 
ought  to  be  revived  and  a  copy  placed  in  the  hand  of 
every  employee  who  has  been  led  astray  with  the 
doctrine  that  appearing  to  be  something  you  are  not  is 
the  same  as  being  that  person.  The  culture  of  courage 
school  will  awaken  to  that  fact  sooner  or  later,  but  it 
might  be  well  to  accelerate  the  awakening.  It  would 
solve  one  of  our  national  problems  and  remove  a  pest. 


Don't  Economize  (?)  by 

Cutting  Down  on  Brain  Power 

IN  GENERAL,  superficially  at  least,  the  public  ap- 
preciates brawn  more  highly  than  brain  when  it 
comes  to  public  service.  That  is  to  say,  it  does  so 
in  comparison  with  the  practice  of  the  utilities  and 
especially  with  that  of  the  manufacturing  and  construct- 
ing companies.  For  example,  a  municipality  expects  to 
get  technical  service  for  a  price  very  much  lower  than 
that  paid  privately  for  such  services.  The  result  is 
that,  e.wepting  under  emergency  circumstances  which 
appeal  to  the  public  spirit  of  high-grade  specialists 
among  the  citizens,  only  mediocre  talent  is  available 
for  public  service. 

One  of  the  arguments,  a  specious  One,  in  favor  of 
public  ownership  and  operation  of  utilities  is  that  ad- 
ministration can  thus  be  conducted  more  economically 
as  far  as  the  salary  list  is  concerned.  This  short- 
sighted economy  takes  the  form  of  low  salaries  and 
inadequate  personnel.  Mr.  Hanson  told  the  Toledo 
people  a  few  weeks  ago  that  one  result  of  public 
ownei-ship  and  management  is  that  "low-priced  man- 
agers put  the  business  amounting  to  millions  of  dollars 
annually  into  the  hands  of  wornout  employees  or  young 
apprentices  in  electric  railway  operation."  It  is  inter- 
esting to  note  that  in  Seattle  recent  economies  on  the 
municipal  railway  system  take  the  form  of  the  ac- 
ceptance of  resignations  of  three  department  heads 
and  the  abolishing  of  fourteen  positions,  thus  saving 
$2,885  per  month.  In  investigations  of  utility  affairs 
generally  the  officials  representing  the  public  are  usu- 
ally much  shocked  by  the  magnitude  of  the  salaries 
paid  company  officers  by  boards  of  directors  who  know 
that  sometimes  expensive  things  are  cheapest.  Yet 
these  salaries  are  small  measured  by  the  ability  of  the 
recipients  to  save  or  lose  vast  sums  for  their  em- 
ployers. 

This  note  is  not  an  argument  against  public  owner- 
ship and  operations  per  se.  It  rather  is  a  note  of 
warning  that  the  cutting  down  in  the  brain  power  of 
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any  organization  is  killing  the  goose  that  lays  the 
golden  egg.  As  the  Russian  Soviet  Government  learned 
months  ago,  and,  learning,  profited  thereby,  brains  must 
be  had  no  matter  how  high  they  come.  And  they 
are  coming  mighty  high  in  Russia  today. 


Oregon  May  Delay,  but  the 

Bill  Must  Be  Paid  Some  Day 

IN  RATHER  sharp  contrast  to  the  action  of  some  other 
commissions,  such  as  Maryland  in  the  case  of  the 
Baltimore  United  Railways  and  Virginia  in  the  case  of 
the  Norfolk  City  Gas  Company,  is  the  action  of  the 
Public  Ser^'ice  Commission  of  Oregon  in  the  Port  and 
Railway  case.  In  its  opinion  of  March  23  it  holds  in 
suspense  for  at  least  two  months  more  its  decision  on 
a  fare  increase  which  was  requested  last  September. 
To  be  sure,  the  commission  admits  and  proves  that  some 
relief  must  be  given  the  company  either  by  its  riders 
in  increased  fares  or  by  the  public  in  taxes.  But  the 
delay  in  providing  this  opportunity  to  continue  as  a 
going  concern  is  deadly. 

We  were  about  to  add  the  Interstate  Commerce  Com- 
mi.ssion  to  the  list  of  guilty  on  the  same  charge  on 
account  of  its  120-day  postponement  of  allowing  the 
Hud.son  and  Manhattan  8-cent  fare  relief  requested, 
when  the  commission  intimated  that  meanwhile  it  would 
allow  relief  according  to  an  alternate  fare  scheme  of  6 
cents  from  New  Jersey  to  lower  New  York  and  10  cents 
to  upper  New  York. 

The  reason  Oregon  delays  its  decision  is  that  it  would 
have  the  people  of  Portland  vote  on  the  commission's 
scheme  of  municipal  ownership  of  track,  thus  transfer- 
ring part  of  the  fixed  charges  and  maintenance  costs  of 
permanent  way  from  the  car  rider  to  the  general  jsublic. 
This,  with  the  removal  of  street  cleaning  and  other 
imposts,  is  its  proposed  measure  of  relief  to  the  company. 

There  may  be  honest  doubt  and  there  should  be  care- 
ful study  as  to  the  best  form  of  fare  and  other  financial 
relations  in  each  case,  but  to  delay  giving  any  relief  at 
all,  at  the  same  time  that  the  necessity  for  relief  is 
acknowledged,  is  not  fair  to  either  company  or  public. 
Commissioner  H.  H.  Corey,  in  dissenting  from  the 
majority  opinion,  argues  forcefully  on  this  point  as  well 
as  against  the  ultimate  measure  of  relief  proposed. 

The  community  eventually  pays  for  what  it  gets  and 
a  maAana  policy  merely  compounds  interest,  so  that 
when  the  bill  is  eventually  settled  it  is  worse  than  it 
should  be,  and,  too,  it  may  be  the  next  generation  that 
will  pay.  While  searching  for  the  millennium,  we  ought 
to  pay  our  own  way. 


What  Han 

Norfolk  Done? 

"II  r  HAT  has  Norfolk.  Va..  done  out  of  the  ordinary?" 
VV  Thii*  query  haa  been  put  in  response  to  our  article 
on  page  682  of  last  week's  issue,  "Is  not  any  community 
willing  to  assure  capital  a  legitimate  return  when  in- 
vested in  public  utilities?"  The  answer  to  this  latter 
question  may  be,  yes,  but  apparently  Norfolk  is  the  first 
city  in  the  United  States  to  take  oHicial  corporate  action 
in  announcing  a  policy  or  platform  assuring  an  inviting 
return  and  protection  of  capital.  This  act  is  a  definite 
invitation  to  the  public  utility  investor,  and  Norfolk 
believes  that  if  this  attitude  toward  public  utilities  is 
once  appreciated,  there  will  be  an  even  greater  attraction 
toward  industrial  development  in  such  a  community 
which  indicates  a  real  conception  of  bu!<ine,>«s. 


"Was  not  the  whole  question  one  of  valuation?"  Of 
course,  the  determination  of  the  investment  which  is  to 
be  safeguarded  presents  difficult  problems.  In  this  con- 
nection, we  would  point  out  that  the  present  situation  in 
Norfolk  is  not  one  in  which  the  city  alone  has  made 
concession.  It  has  been  necessary  for  the  company  to 
approach  the  problem  from  the  same  standpoint  as  the 
city,  namely,  one  of  fair  business  dealings  between  will- 
ing parties  of  integrity  on  both  sides.  There  will  always 
be  honest  differences  of  opinion  on  the  determination  of 
what  is  the  legitimate  investment  in  any  enterprise 
more  than  one  day  old.  However,  a  determination  on 
this  question  must  be  reached,  and  when  the  city  and 
company  get  together,  both  with  fair  minds,  both  with 
the  same  fundamental  conceptions  as  to  justice  to  public 
and  company,  at  least  a  basis  of  agreement  ought  to  be 
determinable. 

To  see  the  extreme  of  the  other  side  of  this  continu- 
ous question  of  dealing  between  cities  and  companies 
it  is  only  nece.ssary  to  turn  to  the  local  New  York  situa- 
tion, where  it  is  somewhat  difficult,  to  say  the  least,  to 
determine  what  the  city's  attitude  is.  If,  on  the  other 
hand,  the  city  would  put  itself  on  record  as  to  a  definite 
policy  toward  public  utilities  in  a  manner  as  fearless  as 
Norfolk,  it  would  at  least  be  possible  for  both  public  and 
company  to  know  where  the  city  stood  and  to  act  accord- 
ingly. 

That  there  are  other  examples  toward  both  ends  of 
the  scale  is  not  to  be  doubted,  but  we  believe  that  the 
attitude  of  Norfolk  will  eventually  prove  the  more  ad- 
vantageous to  the  community. 


Unscrambling  Grouped 

Properties  Held  Unsound 

THE  Pennsylvania  Commission  adheres  to  a  sound 
policy  of  economic  transportation  in  its  argument 
on  grouped  properties  in  the  Pittsburgh  Railways  case. 
There  were  some  sixty-three  complaints  against  some 
sixteen  component  parts  of  the  operating  property,  but 
the  commission  groups  these  all  into  one  case,  for,  it 
says,  the  primarj'  consideration  to  the  community  as  a 
whole  is  satisfactory  transportation  at  the  lowest  cost 
consistent  with  sound  financial  and  operating  policy, 
and  this  can  be  accomplished  only  by  maintaining  the 
properties  as  one  system.  To  allow  the  disintegration 
of  the  property  into  its  various  component  parts,  each 
with  its  separate  fare  and  with  service  not  articulating 
with  other  service,  would  be  almost  suicidal  to  the 
i-conomic  and  social  welfare  of  the  Pittsburgh  district. 
To  show  its  sincerity  in  this  viewpoint,  the  commis- 
sion proceeded  to  establish  a  basis  of  financial  stability 
for  the  company  so  that  it  would  be  possible  for  it  to 
realize  the  commission's  desire  of  one  system.  To  prove 
the  present  fare  not  excessive,  and  this  was  the  point 
at  issue  in  most  complaints,  the  commission  said  all 
it  needed  was  the  lowest  valuation  figure  offered  by  any 
complaint,  namely,  $48,000,000.  But  to  stop  there  and 
say  that  the  property  ax  a  whole  is  worth  not  less  than 
^48,000,000  would  put  the  company  in  so  vulnerable  a 
position  financially  that  it  could  not  secure  necessary 
funds  and  would  be  liable  to  ultimate  disintegra- 
tion by  a  series  of  foreclosures.  This  would  defeat 
the  very  purpose  of  the  commission  as  stated  above, 
namely,  to  keep  the  property  together.  So  the  conf- 
mission.  although  finding  it  unnecessary  for  the  purpose 
of  the  rate  cjise,  made  a  determination  of  value  for 
the  sole  purpo.se  of  stabilizing  the  company's  financial 
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status  that  it  might  continue  as  one  property,  finding 
the  value  to  be  $62,500,000,  compared  with  the  com- 
pany's claim  of  $70,000,000  and  the  approximate  capital- 
ization of  $156,000,000.  This,  the  commission  says, 
tells  the  company  whfere  it  stands  and  allows  it  to 
proceed  with  a  constructive  program  of  refinancing 
and  of  improving  service. 

It  appears  to  us  that  the  commission  has  done  a 
piece  of  work  in  line  with  its  constructive  policy  which 
we  have  commended  heretofore  in  these  columns. 

On  one  point,  however,  we  wish  the  commission  had 
been  more  definite,  and  that  is  in  its  treatment  of 
depreciation  and  some  other  details  of  valuation.  As 
to  its  subtraction  for  theoretical  depreciation  as 
measured  by  the  physical  condition  or  remaining  life  of 
property,  the  commission  does  not  argue  at  length,  but 
says  it  doesn't  feel  justified  in  changing  its  past  record 
and  policy.  Nor  does  it  say  how  much  it  subtracts.  If 
the  commission  had  restated  its  definite  reason  for  the 
subtraction  and  given  the  amount,  even  approximately, 
subtracted  for  depreciation,  it  would  have  faced  this 
issue  as  squarely  as  it  has  the  other  issues  of  the 
situation.  We  do  not  criticise  the  total  figure  arrived 
at;  it  may  be  perfectly  fair.  Valuations  are  hard  to 
determine  to  any  one's  entire  satisfaction,  but  it  seems 
entirely  probable  that  more  definiteness  on  the  part 
of  commissions  as  to  the  exact  treatment  accorded 
various  items  would  hasten  the  day  of  more  nearly 
complete  agreement  on  valuation  methods. 


Give  the  Security  Holders  Full  Information 
Regarding  Operation 

THE  form  of  annual  report  issued  by  most  electric 
railway  companies  leaves  rtiuch  to  be  desired. 
Usually  a  condensed  balance  sheet  with  brief  income 
statement,  in  which  all  operating  expenses  are  grouped 
in  one  item,  is  all  that  is  published.  Where  the  securi- 
ties of  a  company  are  closely  held  and  the  company  is  a 
small  one  there  is  perhaps  no  reason  for  the  publication 
of  any  annual  report,  because  the  security  holder  can 
get  detailed  figures  of  the  company's  operation  by  direct 
application  to  the  company  or  from  its  report  filed  with 
the  Public  Service  Commission.  With  a  larger  company, 
which  prints  its  reports  for  circulation  among  its  stock- 
holders, there  is  every  reason  why  the  essential  data . 
should. appear  in  its  report. 

Annual  reports,  we  believe,  should  contain,  first,  an 
income  statement  setting  forth  the  revenue  details  and 
deductions,  so  as  to  show  the  surplus  or  deficit  carried 
to  the  balance  sheet,  with  comparative  figures  for  the 
previous  year.  The  operating  expenses  should  be  sepa- 
rated at  least  into  the  primary  accounts.  In  the  balance 
sheet  the  more  important  assets  and  liabilities  should  be 
detailed  and  the  changes  from  the  preceding  year  should 
be  shown. 

Should  the  company  consider  itself  in  a  position  to 
publish  a  larger  report,  further  interesting  information 
would  be  data  as  to  the  track  mileage  owned  and  oper- 
ated, the  difi'erent  kinds  of  traffic  handled,  the  number 
of  cars,  car-miles  and  car-hours  run,  kinds  of  rolling 
stock  owned,  basis  of  fare  schedules  and  average  length 
of  ride  and  maximum  ride  possible  for  the  mini- 
mum fare.  A  map  is  also  desirable.  If  a  still  larger 
report  is  possiWe  there  are  many  ways  in  which  it  can 
be  expanded.  In  fact,  we  know  of  one  electric  railway 
company  which  goes  so  far  as  to  keep  a  memorandum  of 
a  request  for  information  that  does  not  appear  on  its 


latest  report  as  a  guide  to  what  may  be  included  in  the. 
next  edition. 

Electric  railway  companies,  we  believe,  have  failed  to 
comprehend  the  advantages  that  accrue  from  such  pub- 
licity. If  the  report  is  a  favorable  one  publication  of 
the  figures  mentioned  will  increase  the  company's  credit. 
If  the  year's  operation  has  been  unfavorable  the  sooner 
the  public  knows  the  facts  the  better.  If  there  are  any 
persons  from  whom  the  company  wishes  to  conceal  any 
facts  in  regard  to  its  operation  they  can  get  the  figures, 
if  they  desire  to  do  so,  at  the  office  of  the  State  Public 
Service  Commission.  Hence,  the  company  has  nothing 
to  lose  and  everything  to  gain  by  making  these  figures 
easily  accessible  to  the  general  public. 


Has  Automatic  Substation 
Control  Made  Good? 

INTEREST  in  the  automatic  substation  would  be 
justified  if  for  no  other  reason  than  that  it  is  a 
real  indication  of  technical  progress  which  promises 
economy.  The  electric  railway  or  any  other  business 
is  stimulating  only  to  the  extent  that  developments  are 
taking  place  and  an  improved  future  service  is  visual- 
ized. The  automatic  substation  is  therefore  worth  while 
because  it  meets  both  of  these  specifications. 

But  the  automatic  substation  is  more  than  a  promise, 
more  than  a  harbinger.  It  has  made  good — on  a  small 
scale  to  be  sure,  but  on  a  scale  as  large  as  could  be 
expected  in  six  years,  half  of  which  were  war  years. 
Moreover,  the  automatic  control  principle  has  been 
found  applicable  in  a  field  much  broader  than  was 
originally  contemplated. 

The  automatic  control  installation  most  widely 
heralded,  after  the  pioneer  equipments  installed  on  B. 
J.  Arnold's  interurban  road,  was  the  one  in  Des  Moines, 
Iowa.  Circumstances  were  propitious  there  to  a 
remarkable  degree  for  this  innovation  and  the  electrical 
engineer  of  the  local  railway  property,  F.  C.  Chambers, 
had  the  foresight  and  the  courage  of  his  convictions 
necessary  to  put  the  thing  over.  Back  of  him  was  the 
reputation  of  a  great  manufacturing  company,  staked 
to  the  extent  to  which  it  was  involved  in  automatic 
control  for  electric  railways,  upon  making  the  proposi- 
tion a  success. 

Believing  that  the  time  is  now  fitting  for  a  review  of 
the  Des  Moines  situation,  and  knowing  that  its  readers 
want  to  know,  first  hand,  what  has  been  going  on  in 
Des  Moines  during  the  four  years  since  the  present 
plan  was  put  into  operation,  the  ELECTRIC  RAILWAY 
Journal  asked  Mr.  Chambers  to  go  over  the  whole 
story  briefly,  stating  just  what  automatic  control  has 
done  for  Des  Moines  railway  service  and  how  it  has 
done  it.  The  response  is  an  article  printed  this  week. 
Mr.  Chambers  may  later  supplement  this  with  more 
operating  detail,  and  if  any  questions  arise  in  the 
minds  of  the  readers  of  the  paper  which  he  does  not 
answer  now  these  might  be  sent  to  him  or  to  the 
Journal  so  that  they  can  be  answered  later. 

If  the  automatic  substation  was  desirable  before  the 
war  it  is  doubly  so  now.  Attendance  costs  more  than 
it  did;  attendants  on  the  average  are  less  efficient,  so 
that  it  is  desirable  to  turn  over  all  possible  operation 
to  automatic  apparatus;  the  equipment  has  been  con- 
siderably improved  through  experience;  the  limitations 
and  proper  fields  for  automatic  control  have  been  dis- 
covered, and  confidence  in  the  ability  of  the  devices  to 
function  properly  has  been  established. 


738 


Electric    Railway    Journal 


Vol.  55,  No.  15 


Automatic  Substations  at  Des  Moines 

Installation  of  First  Two  Units  Averted  Need  of  New  Feeder  Cable  and  Permitted  Salvage 

of  Existing  Cable — Seven  Automatic  Stations  on  City  System  Installed  at  Saving 

of  $120,000  in  Investment — Equipped  with  Selector  Control 

By  F.  C.  CHAMBERS 

Mechanical  and  Electrical  Engineer  De«  Moines   City   Railway 


THE  Dea  Moines  City  Railway  operates  90.43  miles 
of  line,  measured  on  a  single-track  basis.  In  the 
accompanying  illustrations  are  shown  the  lines 
composing  the  system,  together  with  a  small  portion 
of  the  property  of  the  Inter-Urban  Railway,  which  is 
owned  and  operated  by  the  same  interests  but  as  a 
separate  corporation.  The  corporate  limits  of  the  city 
of  Des  Moines  include  a  total  of  54  square  miles,  9 
miles  east  and  west  and  6  miles  north  and  south.  The 
lines  of  the  railway-  eompany  extend  outside  of  the 
city  limits  in  several  directions.  The  total  length  out- 
side the  corporate  limits  is  5.2  miles.  The  business 
section  of  the  city  is  somewhat  lower  than  the  residence 
section,  so  that  all  cars  outward  bound  from  the  busi- 
ness section  encounter  upgrades,  the  maximum  value  of 
these  on  the  different  lines  varying  from  0.5  per  cent 
to  7.6  per  cent. 

The  railway  company  owns  a  total  of  150  passenger 
cars,  the  weights  and  motor  capacities  of  which  are 


TABLE  f— CAR  KQUIPMENT  DES  MOINES  CITY  RAILWAY 

Number    of 

Can                                 Weicht 

Horaepower 
o(  Moton 

40                                    3l,S0Olb. 

9                                   35.000  lb. 

6                                    42.000  lb. 
30                                    41.000  lb. 
43                                    36.000  lb. 
20                                    36,000  lb. 

92 
92 
140 

too 

100 
75 

TotaJ.     ISO                               3.409.0001b. 

14,348 

ATm«r  weicbt  of  can.  3«.0M  lb. 

recorded  in  Table  I.  A  total  of  104  cars  are  operated 
during  the  rush  hours  and  during  this  period  as  many  of 
the  large  cars  are  kept  in  operation  as  is  possible  con- 
aiatent  with  carrying  out  the  necessary  inspection  and 
repair  work  on  the  equipment.  The  average  schedule 
spMd  on  the  entire  system  is  9.3  m.p.h. 

For  HBveral  years  previous  to  Nov.  22,  1915,  the 
company  had  been  operating  without  a  franchise.  For 
this  reason  it  was  impossible  to  secure  the  necessary 
capital  for  extensions  and  improvements  which  should 
have  been  made  in  order  to  keep  up  with  the  growth  of 
traffic,  which  was  steadily  increasing  each  year  due  to 
the  development  of  the  city.  The  result  was  that  when 
a  new  franchise  was  granted  the  company  in  November. 
1915,  not  only  was  the  physical  condition  of  the  property 
as  a  whole  in  bad  shape,  but  the  amount  of  traffic  which 
was  being  handled  taxed  the  car  equipment,  power  gen- 
erating etjuipment  and  distributing  system  to  the  limit. 
The  new  franchLne  grant  carried  with  it  provisions 
which  not  only  necessitated  the  rebuilding  of  several  of 
the  lines,  but  also  the  extension  of  certain  lines,  the 
building  of  a  new  line  2.2  miles  in  length  and  the  ad- 
dition of  at  least  forty  cars. 

The  generating  equipment  of  the  power  station  at 
that  time  consisted  of  one  1,000-kw.,  2,300-volt,  three- 
phase.  25-cycle  turbo-generator;  one  2,000-kw..  2.300- 


volt,  three-phase,  25-cycle  mixed-pressure  turbo-gen- 
erator, and  two  1,000-kw.,  direct-current  engine-driven 
generators.  Approximately  80  per  cent  of  the  power 
for  the  system  was  supplied  by  the  direct-current  gen- 
erators at  the  power  station,  the  balance  being  supplied 
from  the  substations  indicated  in  Fig.  1  as  substations 
No.  1  and  No.  2.  These  were  supplied  with  three- 
phase,  25-cycle  current  at  a  potential  of  23,000  volts 
from  the  generating  station.  The -substation  No.  2 
was  owned  and  operated  by  the  Des  Moines  City 
Railway  and  in  addition  to  supplying  power  for 
part  of  the  city  system  it  also  supplied  direct  current 
to  the  south  end  of  the  Beaver  Valley  Division  and  the 
west  end  of  the  Flint  Valley  Division  of  the  Inter-Urban 
Railway  system.  The  substation  No.  1  was  owned 
by  the  Inter-Urban  Railway  and  in  addition  to  supply- 
ing power  to  the  east  end  of  the  Flint  Valley  Division 
and  the  west  end  of  the  Colfax  Division  of  the  Inter- 
Urban  system  it  also  supplied  power  to  the  lines  in 
the  eastern  part  of  the  city. 

Fig.  1  also  shows  the  feeders  leading  from  the  power 
station  and  the  two  substations  to  the  various  lines,  the 
trolley  system  and  the  return  feeder  system  as  it  existed 
at  that  time,  amounting  to  over  650,000  lb.  of  copper 
and  representing  an  investment  of  $162,500,  figuring 
the  copper  on  an  average  of  25  cents  per  pound. 

Generating  Station  25  Per  Cent  Overloaded — 
Distribution  Loss  Also  25  Per  Cent 

With  the  generating  station  carrying  an  overload  of 
25  per  cent  each  morning  and  evening,  the  instantaneous 
loads  reached  a  point  which  reduced  the  speed  of  the 
engines  and  turbines.  The  loss  in  the  distributing 
system  amounted  to  25  per  cent.  It  was  therefore 
evident  that  in  order  to  provide  an  ample  supply  of 
power  for  the  system  not  only  would  it  be  necessary  to 
increase  the  capacity  of  the  generating  station,  but  also 
to  provide  additional  capacity  in  the  feeder  system. 
This  was  necessary  in  order  to  reduce  the  excessive  line 
loss  and  to  take  care  of  the  increased  power  demands 
resulting  from  the  addition  of  more  cars  to  the  system, 
and  from  the  speeding  up  of  cars  which  would  be  pos- 
sible providing  the  line  potential  was  maintained  at  a 
fairly  good  value.  The  average  schedule  speed  at  that 
time  was  8  m.p.h. 

The  problem  of  selecting  the  proper  equipment  for 
increasing  the  capacity  of  the  generating  station  was 
comparatively  simple.  It  would  not  have  lieen  econom- 
ical from  the  standpoint  of  either  first  cost  or  operation 
to  add  additional  direct-current  generating  capacity  to 
the  power  station,  as  the  territory  covered  by  the  lines 
was  so  great  that  it  would  have  required  a  very  heavy 
investment  in  feeder  copper  to  distribute  the  additional 
power,  with  the  attendant  lo.<«s  in  the  feeder.  In  addition 
to  this  phase  of  the  situation,  the  demand  of  the  Inter- 
Urban  Railway  for  power  to  operate  its  trains  and  also 
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for  commercial  power  was  constantly  increasing  and  for 
these  reasons  a  5,000-kw.  turbine  unit  was  installed. 

In  order  to  take  advantage  of  the  lower  water  rate 
of  the  5,000-kw.  turbine  as  compared  with  the  other 
units,  it  was  planned  to  install  two  2,000-kw.  rotary 
converters  in  the  power 'station.  In  this  way  the  en- 
tire load  of  both  the  Inter-Urban  and  city  systems 
could  be  carried  by  the  5,000-kw.  unit  except  during  peak 
loads,  the  direct-current  generators  being  operated  only 
in  case  the  5,000-kw.  unit  was  out  of  service.  The  plan 
for  installing  the  two  2,000-kw.  rotary  converters  was, 
however,  abandoned  as  will  be  explained  later  on. 


converter  and  to  install  additional  feeder  cables  from 
this  substation  and  the  power  station  to  the  various 
lines.  The  investment  necessary  to  increase  the  capac- 
ity of  the  substation  and  to  cover  installation  of  addi- 
tional feeders  from  this  station  and  the  power  station, 
together  with  the  installation  of  two  2,000-kw.  rotary 
converters  at  the  power  station  as  referred  to  above, 
amounted  to  $232,300.  Over  40  per  cent  of  this  rep- 
resented the  cost  of  additional  feeder  cables.  Fig.  2 
shows  the  proposed  overhead  system  with  the  additional 
feeder  cables  leading  from  the  Beaver  Valley  substation 
and  the  power  station.     In  Fig.  2  are  also  shown  the 


PARK 


Notes: 

All  Transmission  Lines  are  5Wire 
3  Phase,  25,000  /olTS. 

All  Feeder  Lines  not  otherwise  marked 
are  500,000  C.  M.  C.  C.  or  500,000  CM.  C.  E. 

All  Return  Lines  not  otherwise  marked 
are  1,000,000  CM.  C.C.  or  1,000,000  C.M.C.  B. 
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FORT  DES  MOINES 


FIG.  1— TROLLEY,  FEEDER  AND  RETURN  SYSTEM  OF  DBS  MOINES    CITY    RAILWAY    ON    NOVEMBER,    1915.    SHOWING 
.\LSO  THE  LOCATION  OF  SUBSTATION  NO.  1  AND  SUBSTATION  NO.  2.     TOTAL  AMOIINT  OF  COPPER.  650,000  LB. 


The  next  problem  was  to  provide  an  adequate  dis- 
tributing system.  Despite  the  fact  that  there  was  650,- 
000  lb.  of  copper  in  the  overhead  system,  representing 
an  investment  of  $162,500  in  copper  alone,  the  loss  in 
transmission  was  approximately  25  per  cent.  This  rep- 
resented an  annual  loss  of  $50,000.  In  addition  to  this 
loss  in  power  an  equal  if  not  greater  loss  was  being  sus- 
tained due  to  the  low  schedule  speeds  resulting  from  an 
insufficient  amount  of  feeder  cable  to  maintain  a  good 
operating  potential  on  the  lines. 

The  first  plan  suggested  to  bring  the  line  loss  down 
to  a  point  which  would  be  considered  good  engineering 
and  to  provide  an  operating  voltage  which  would  per- 
mit of  increasing  the  schedule  speed  of  the  cars  was 
to  increase  the  capacity  of  substation  No.  1  at  Beaver 
Valley  Junction  by  the  addition  of  a  1,000-kw.  rotary 


proposed  negative  feeders  leading  from  the  various 
lines  back  to  the  substation  and  power  station.  The 
total  amount  of  copper  in  the  system  including  these 
feeders  would  be  1,050,000  lb.,  requiring  an  investment 
of  $262,500. 

In  order  to  reduce  the  investment  in  feeder  cables,  a 
second  plan  was  considered.  .This  contemplated  the  in- 
stallation of  two  additional  substations  and  reduced  the 
total  investment  required  for  feeders,  but  when  the 
wages  of  six  operators,  three  for  each  substation,  were 
capitalized,  the  first  plap  proved  to  be  more  economical. 

It  was  evident  that  the  second  plan,  with  the  greatly 
reduced  amount  of  feeder  cables  and  the  additional  sub- 
stations, would  be  advantageous  both  from  the  stand- 
point of  investment  and  of  economy  of  operation  provid- 
ing the  cost  of  attendance  could  be  eliminated.     About 
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KIO.    2— PROPOSED   FKEOER  AND  NEOATIVB   RETURN   SYSTEM.    SHOWING    ADDITIONAL   FEEDERS    WHICH    WOULD 
HAVE  BEEN  NBCE88ART  TO  BRINO  LINE  LOSS  DOWN  AND  I'HOVTDE  SUFFICIENT  OPERATING  VOLTAGE  UNDER 
KIK8T  Pl^N  DP  INCRBA8INO  CAPACITY  OF  BEAVER  VALLEV  STATION.    TOTAL  AMOUNT  OF  COPPER.  1.050.000  LB. 
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Capital  an<l  BaM  OrHi«  Dirl^oa.  500.000     _ 

rtri'  mil   invulatAd.  In. 

It.     ln«ulAtr(l  return  to  i»ow#.r  hoiitiv  frfMn  Kaxt 
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■  llUtrtl. 
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•nlat^tl. 
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autlon  Irom  C<mtcr  Mnot  Hna.  MO.OOO     M. 
Hrr  mil   ln«uUtf«1. 


34. 


KBY  TO  MCMBKRS  tfl  FIO.  'J 
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Hoo"'>'>  mil  loaulatad 
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SI 
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1" 

ell 
Fer-i- 

Iv 

eii;.^: 
reedrr 


i^T  power  botwa   to  Oenlcr 
i.'Hi  IKM  drrJDil  Inenlaled. 
hnoae    to    Waat    Side 
nil   Inaulatvd. 
Iiouae    to    Weet    Bide 
'   'tr.-  mil  tneulatnl. 
.wpr    houec    to    Ft.    Dodfc- 
iino     IVOOOOO    rin-.mll    In- 
to   Ft.    Dodfr- 
•00    drr.mll    In- 

frum    powc?r    heuae    to    SeTaatopol 


38. 
30. 


ai. 


33. 


Sft. 


97. 
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Mo;  0000  loaulatad. 

Feeder  tram  power  houae  to  Fair  Oround 
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Fenkir  from  power  hoii«.-  in  Douilaa  At*- 
nue   line   and    ■    •  .r   Valler  aub- 
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Froilpr   from    rr.».  lo   Walker  and 
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<4r. 
Fe«trr     ,,■ 
■Dd    .Mill 
■    No 


0000      33.      VMder 


Int. 
dr. 
34.     Fam-i 

Crl 


Faed. 

Sir 


30.     Faadi" 


Pai 

Osw). 


ih   !<trpel   Itnea.  coanecUof 

ATanoa   twdw,    350.000 

>«0  and  Ito.  OOjnaulatad. 

-    ^nxu*  to   Baat   SIzlb 

'OOdro-mU  InraUtad 

.ted. 

iiae  to  Beit  line  aod 
•ubetatlon.  500.000 

v.^lt.f  •ubalation  to 
I    .mil  Ineulated 

oT    to    Center 

""  '-iiM. 

.lid 

(klO.OOO 


dr 
Oann. 


line.   No.  00  Ineiltated. 


._„.  .  r    Vallejf 

enbaUUon  to  Clark  Slrol  f«-dfT.  350.000 
firr  mil  Inaulaled. 
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one  year  previous  to  this  time  the  General  Electric 
Company  had  brought  out  and  placed  in  service  else- 
where three  automatic  control  equipments  for  rotary 
converter  substations.  An  investigation  of  the  reliabil- 
ity of  operation  of  the  automatic  equipments  was  made 
and  the  result  of  this  investigation  was  such  that  it 
was  decided  to  purchase  two  substation  equipments  with 
automatic  control.  After  the  equipment  for  these  two 
substations  had  been  purchased,  a  complete  survey  of 
the  traffic  conditions  on  the  lines  was  made  and  es- 
timates of  the  probable  increase  in  traffic  over  a  period 
of  five  years  were  prepared.  From  this  information 
the  power  which  would  be  required  for  the  different  sec- 
tions of  the  system  during  this  period  was  estimated. 

These  figures  disclosed  the  fact  that  by  the  installation 
of  additional  substations  not  only  could  the  expense 
of  providing  additioilal  feeder  cables  be  eliminated,  but 


also  the  greater  part  of  the  existing  feeder  cables  of 
the  system  could  be  taken  dowTi  and  disposed  of  for 
approximately  $90,000.  Five  additional  automatically 
controlled  equipments  were  purchased  during  the  fol- 
lowing year,  and  the  substations  were  so  located  at  dif- 
ferent points  on  the  system  that  the  greatest  number 
of  the  different  sections .  could  be  reached  with  the 
least  amount  of  feeder  cables.  Part  of  these  equipments 
were  delayed  in  delivery  due  to  congestion  in  the 
manufacturer's  plant,  which  was  also  engaged  in  the 
manufacture  of  apparatus  for  the  United  States  govern- 
ment. Due  also  to  delays  in  the  completion  of  substa- 
tion buildings  resulting  from  a  strike  of  the  building 
trades,  the  last  one  of  these  equipments  was  not  put  into 
service  until  April  1,  1919. 

Fig.  3  shows  the  location  of  the  new  substations  and 
also  of  the  Beaver  Valley  and  Bowsher  substations 


^°"''tam 


All  Feeder  Lines  not  otherwise  marked 
are  500,000  CM.  Ins.  Cable  650  Volts. 

Ail  Transmission  Lines  3  Phiase. 

All  Return  Lines  not  otiienvise  marl^ed 
are  500,000  CM. 


Legend 

Trolley  Lines 

Feeder  Lines 
Transmission  Lines 
Returns . 


Fort 
Des  Moines 


FIG.    3-^OVERHEAD   SYSTEM    SHOWING    FEEDER   AND    RETURN    SYSTEMS    AS    ACTUALLY    INSTALLED    AND    NOW    IN 

OPERATION  WITH  SEVEN  AUTOMATIC  SUBSTATIONS.      TOTAL  AMOUNT   OF  COPPER,   460,000   LB. 

PRESENT  TRANSMISSION  LINE   SYSTEM   IS   ALSO   INDICATED 
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referred  to  above.  The  sections  into  which  the  trolley 
system  is  divided  and  the  feeders  leading  from  the  sub- 
stations and  the  power  station  to  the  different  sections 
of  the  trolley  system  are  also  indicated.  It  will  be  noted 
that  one  of  the  stations  is  installed  on  the  Flint  Valley 
Division  of  the  Inter-Urban  system  and  furnishes  power 
for  both  this  division  of  the  Inter-Urban  line  and  the 
lines  in  the  northern  part  of  the  city.  In  Fig.  3  also  is 
shown  the  trolley  system,  location  of  substations  and 
the  return  feeders  leading  from  the  track  system  to  the 
substations   and   power   station   and   the   transmission 


pole  lines,  etc.,  for  trolley  and  feeder  system  was  omitted. 
The  difference  in  the  cost  of  systems  A  and  B, 
amounting  to  $120,068,  is  approximately  $20,000  lests 
than  the  difference  in  the  cost  of  the  two  systems  as 
estimated  at  the  time  the  first  two  equipments  were 
bought  in  1916.  This  is  due  to  the  increase  in  cost 
of  the  equipments  purchased  subsequent  to  that  date 
and  the  increase  in  cost  of  building,  miscellaneous  mate- 
rial and  labor.  If  the  seven  equipments  had  been  pur- 
chased and  installed  under  1916  conditions  and  prices, 
the  difference  in  the  cost  of  the  two  systems  would  have 


Kn; 


K.XTERIOR  OF   DKS  MOINES   S1NGL.E-UNIT 
AUTOMATIC  SUBSTATION 


KlU.    D.      E.XTEKIOK    V 


E\V    OK    DOrBUE-INlT    ArTO.MATIC 
.STATION 


lines.     The  total   amount   of  copper  in  the  system  at 
present  is  460,000  lb. 

Table  II  shows  the  comparative  investment  required 
for  the  two  .systems  designated  as  A  and  B.  System 
A  include.<<  the  installation  of  rotary  converters  at  the 

TABLE  II— COMPARISON  OF  COST  OF  TWO  PROPOSED  SYSTEM.-* 
TO  I.N'CRKASE  POWER  SIPPI.Y  AVD  PROVIDE  ADDITIONAL 

KKKDKR   CMMriTY 


Pewar  •uttion  buibUnp. 

TVanalomMTa,  rot*ry  rof)%rrtmi  bikI  nutfiiiiain  •i.ntKfi 
'— n»ot,  inrludini  iniM«llanroua  niatrrUI  »n<l  in- 


.Syitcm 
A 
Ili.OOO 


ti.MO 


Tnaatormcn,  rotary  amrcrtm.  •wiK-bimi  rouipmrni. 

laehidliia  inkMcUaiMoa*  lutarial  and  inntallation 

Subrtationbtiildinai 

TntnnuMon  Um« 

Trallmr  anit  (mkIit  •y»l«n  (roppw  oo!y> 

RrtHiiMinc  Srfdrt  linM 

Switi'hiiit '^luipnirnt  for  traiwiiitMion  lifiM 

I'^iuipntrnl.  ini*r«ll»n^<nui  matrhal  ftir  chafUprHI  atation 

roltur  (r<mi  I.JMIo  4.S00ri>ttii 

Total  . 


1>0.I6) 

21.200 
SS.IS} 
2«.96l 

l}.90t 

n.122 

|}94.SM       1274,7)2 


76.)00 

4.000 

12.000 

262.  iOO 

2S.000 


power  station  and  Beaver  Valley  substation  and  addi- 
tional feeders  from  both  of  these  stations.  System  B 
comprises  the  installation  of  the  automatic  substations 
with  transmission  lines  and  the  removal  of  a  part  of  the 
feeder  cables.  The  item  in  Table  II  under  system  B, 
covering  equipment  for  changing  station  voltage  from 
2^50  to  4,500  volts  and  amounting  to  |13,.322,  was 
HMCSMiry  due  to  the  fact  that  with  2,250  volts  the  in- 
vestment in  copper  in  the  transmission  lines  would  have 
been  enough  greater  to  more  than  offset  the  cost  of 
equipment  for  changing  the  station  voltage. 

In  giving  the  comparative  cost  of  ^he  trolley  and 
feeder  system  of  systems  A  and  B.  the  cost  of  pole 
lines,  etc.,  has  not  been  included,  as  in  either  case 
this  cost  would  be  practically  the  same.  As  the  object 
of  tabulating  the  costs  as  given  in  this  table  is  to  show 
the  difTeronre  in  cost  of  the  two  systems,  the  cost  of 


exceeded  the  -original  estimate  of  saving  in  the  initial 
investment  of  $140,000  by  at  least  10  per  cent. 

Five  of  the  seven  automatic  stations  are  of  the  single- 
unit  type,  each  having  a  500-kw.  rotary  converter,  and 
two  are  designed  for  two  units,  each  of  500-kw.  capac- 
ity, although  at  the  present  time  only  one  unit  has  been 
installed  in  each  of  these  two  stations.  The.se  stations 
are  located  at  Twelfth  and  High  Streets  and  East  Second 
and  Walnut  Streets,  which  are  the  east  and  west  limits 
of  what  is  known  as  the  union  loop,  comprising  all  of  the 
tracks  in  the  main  business  section  of  Des  Moines.  All 
cars  of  the  .system  enter  this  loop  on  each  round  trip. 
As  the  system  is  extended  and  additional  power  is  re- 
quired the  second  unit  will  be  added  to  each  of  these 
stations. 

At  the  present  time,  in  order  to  prevent  the.se  two 
stations  from  being  too  heavily  overloaded  during  peak 
loads,  and  also  to  bring  up  the  load  factor  on  the  sta- 
tions in  the  outlying  districts,  the  potential  of  the 
laUer  stations  is  maintained  from  20  to  60  volts  higher 
than  it  is  at  the  Twelfth  and  High  Streets  and  East  Sec- 
ond and  Walnut  Streets  station.s.  This  difference  in 
voltage  equalizes  the  load  between  the  stations.  When 
the  load  has  reached  a  point  which  requires  the  installa- 
tion of  the  second  unit  in  each  of  the.se  two  .stations  the 
voltage  at  all  stations  will  be  adjusted  to  the  same 
value,  as  there  will  be  no  further  necessity  of  guarding 
against  excessive  overloads.  Due  to  the  increased  load 
in  general  on  the  system,  all  stations  will  then  have  a 
fairly  good  load  factor. 

FiVB   Single    and   Two    Double-Unit    Stations    of 
Similar  Design  and  Equipment 

Fig.  4  shows  the  exterior  of  one  of  the  single-unit, 
stations  and  Fig.  5  is  a  view  of  one  of  the  stations 
designed  for  two  units.   These  buildings,  which  are  lo- 
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TABLE  III— TABULATION  OF  RESULTS  OF  OPERATION  OF  SUBSTATIONS  OVER  PERIOD  OF  THIRTY  DAYS 

Kw.-Hr,  to  Kw.-Hr.  Kw.-Hr. 

Transmission  Input  Output  Hours  Load  Transmission  Conv^Bion  Total 

Station                                       Line  Substations  Substations  Operated  Factor  Loss  Lose  Loss 

Twelfth  and  High .«. 119,320  115,400  104,280  261  79.91  3.29  9.70  12.66 

East  Second  and  Walnut 175,760  172,100  158,680  335  94.74  2.07  7.80  9.72 

Fort  Des  Moines 288,880  277,000  253,180  572  88.52  4.11  8.60  12.36 

East  Fourteenth  and  Des  Moines 233,140  225,200  200,880  567  70  86  3.40  10.80  13. 8J 

Sixteenth  and  Clark : 256,950  247,700  222,930  564  79  06  3.60  10.00  13.24 

Polk  Boulevard 168,270  161,900  141,660  576  49.19  3.78  12.50  15. «l 

Totals 1,242,320  1,199,300  1,081,610  2,875  75.25  3.46  9.81  12.94 


cated  in  the  residential  sections  of  the  city  and  face  on 
streets,  are  constructed  of  face  brick  having  struck 
joints.  Buildings  located  between  streets  and  facing 
on  alleys  are  constructed  of  common  brick,  the  brick 
in  all  stations  being  laid  in  cement  mortar.  The  single 
unit  stations  are  25  ft.  x  30  ft.  over  all  with  13-in.  walls 
and  20  ft.  between  the  floor  and  underside  of  the  con- 
crete trusses  which  form  a  part  of  the  roof.  Each  of 
these  stations  is  provided  with  an  8-ft.  x  12-ft.  Kinnear 
rolling  steel  door  and  a  2-ft.  8-in.  x  6-ft.  8-in.  steel 
swinging  door.  On  three  sides  of  the  building  and  lo- 
cated 14  ft.  9  in.  from  the  floor  are  two  3-ft.  3-in.  x  3-ft. 
3-in.  stationary  steel  sash  windows  of  six  panes  each. 

The  double-unit  type  of  station  is  25  ft.  x  40  ft.  over 
all  with  the  same  thickness  of  walls  and  same  height 
as  the  building  for  single  units.  These  stations  are 
provided  with  an  8-ft.  x  12-ft.  Kinnear  rolling  steel 
door  in  each  end  and  one  2-ft.  8-in.  x  6-ft.  8-in.  swing- 
ing steel  door.  The  size,  locati«n  and  number  of  win- 
dows in  these  stations  is  the  same  as  in  the  single-unit 
stations.  Ventilation  for  all  stations  is  provided  for 
by  the  installation  of  louvers  at  the  floor  line  and  glass 
top  ventilators  on  the  roof.  The  single  unit  stations 
have  seven  2-ft.  3-in.  x  2-ft.  6-in.  louvers  and  one  3-ft. 
ventilator,  while  the  two  unit  stations  are  provided 
with  twelve  2-ft.  3-in.  x  2-ft.  6-in.  louvers  and  two  3-ft. 
ventilators.  Figs.  6  and  7  show  the  interior  of  one  of 
the  single-unit  stations. 

Five  of  the  automatic  stations  are  supplied  over  aerial 
lines  from  the  generating  station,  with  three-phase,  25- 


ply  current  to  other  substations  and  commercial  power 
installations  along  this  line. 

The  direct-current  feeders  from  all  substations  are 
carried  Underground  through  either  iron  or  fiber  con- 
duit to  poles  located  along  the  lines  adjacent  to  the  sub- 
stations and  terminate  in  a  pothead.  Lightning  arresters 
are  installed  on  all  direct-current  feeders  in  the  sub- 
stations and  at  the  point  where  the  cables  leave  the  pot- 
heads.  The  automatic  control  equipment  of  the  stations 
is  what  might  be  called  the  standard  type  of  control  as 
manufactured  by  the  General  Electric  Company  for 
operating  this  type  of  equipment,  and  as  the  control  has 
been  fully  described  in  previous  issues  of  the  Electric 
Railway  Journal  no  further  description  of  the  con- 
trol equipment  and  the  operation  of  same  will  be  given 
at  this  time. 

On  a  system  equipped  with  automatically  controlled 
substations  when  an  overload  or  short  circuit  occurs  on 
one  of  the  trolley  sections  the  feeder  or  feeders  from 
one  or  more  substations  supplying  current  to  this  sec- 
tion are  not  disconnected  from  the  direct-current  bus 
at  the  substation  by  the  tripping  of  an  automatic  circuit 
breaker,  but  instead  a  resistance  of  sufficient  value  to 
limit  the  current  to  a  pre-determined  value  is  inserted 
in  series  with  these  feeders  by  the  opening  of  the  line 
contactors.  These  under  normal  conditions  form  a 
short  circuit  around  the  resistance. 

Under  certain  conditions,  such  for  instance  as  quite 
an  extensive  break  in  the  trolley  system  in  congested 
districts  or  due  to  conflagration   of  a  serious  nature 


riG.    6.      I.N'TERIOR   OF   SINGLE-UNIT   AUTOMATIC   SUBSTA- 
TION AT  UE.S  MOINES.  SHOWING  500-KW.  CONVERTER 
AND    MOTOR-OPERATED   CONTROL,L,ER 

cycle  current  at  a  potential  of  4,500  volts,  these  lines 
entering  the  stations  through  roof  bushings.  One  sta- 
tion is  located  in  the  "underground  district"  and  the 
lines  for  this  station  are  carried  in  a  conduit  line  con- 
structed of  3-in.  fiber  duct.  The  station  which  is 
located  on  the  Flint  Valley  Division  of  the  Inter-Urban 
system  i.s  .supplied  with  current  from  the  three-phase, 
25-cycle.  22,500-volt  transmission  lines,  which  also  sup- 


FIG.  7.     SINGLE-UNIT  AUTOMATIC  SUBSTATION.  SHOWING 

MOTOR-OPERATED  DRUM  CONTROLLER.  CONTROL 

PANELS  AND  RESISTANCE 

adjacent  to  the  trolley  lines,  it  is  desirable  to  have  some 
means  for  shutting  off  the  current  entirely  from  these 
sections  without  interrupting  the  supply  of  power  to 
the  other  sections.  Of  course  this  could  be  accomplished 
by  calling  out  the  trouble  car  and  having  the  discon- 
necting switches  in  the  feeders  leading  to  this  section 
opened,  but  as  some  sections  are  supplied  with  current 
from  three  different  substations  this  would  require  con- 
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siderable  time  and  no  doubt  in  some  cases  the  object 
of  killing  the  line  would  be  defeated  before  these 
switches  could  be  opened. 

To  provide  for  emergencies  of  this  sort  and  to  be 
able  to  disconnect  any  section  at  any  time,  whether  it 
is  supplied  with  power  from  one  or  more  substations, 
without  delay  or  interruption  to  the  supply  of  power 
to  other  sections,  the  feeders  leading  from  each  sub- 
station are  connected  to  the  bus  through  solenoid  oper- 
ated circuit  breakers.  These  breakers  are  operated  by 
means  of  relays  located  at  the  substations  and  by  poten- 
tial wires  leading  from  all  substations  to  a  key  board 
located  at  the  power  station.  This  is  either  opened  or 
closed  by  the  .switchboard  operator  and  any  number 
of  breakers  in  the  feeders  for  a  given  section,  whether 
located  in  one  or  more  substations,  may  be  operated 
simultaneously  by  turning  the  master  key  for  these  par- 
ticular breakers  in  the  key  board  located  at  the  power 
station.  With  this  equipment,  the  disconnecting  or 
connecting  of  any  section  of  trolley  in  the  system, 
whether  it  is  fed  by  one  or  more  substations,  is  at  all 
times  under  the  control  of  the  switchboard  operator. 

Table  III  shows  the  kilowatt-hours  delivered  to  the 
transmission  lines,  the  kilowatt-hours  input  at  sub- 
stations, the  kilowatt-hours  output  at  substations,  the 
number  of  hours  that  stations  were  in  operation,  the 
load  factor,  the  transmission  loss,  the  conversion  loss 
and  the  total  loss  over  a  thirty-day  period. 

TABIX   IV— EXISTING   OPERATING   CONDITIONS    DURING    SAME 
THIRTY-DAY  PERIOD  AS  TABULATED  IN  TABLE  III. 

iver««»p«aklo»d.  kilow«tt»  .    3,234 

Kilowatt  cmpscity  of  rotiuy  convertcn  opentcd 3,000 

t/oadfutor  (percent) ,,.... ...» 108 

TeUI  wciaiit  of  ran  oparmtad  (tooa) .^....4 1,826 

Total  honapower  of  ear  moton 9.703 

Kilowatt  capacity  of  rotaiV  convrrten  opvatad  par  ton  w«i(ht  of  can  I  64 
Kilowatt  capacity  of  rotary  converter*  operated  per  hocaepower  ca- 
pacity of  moton, 0 .  309 

Table  IV  shows  for  this  period  the  average  of  the 
one-hour  morning  or  evening  peak  load,  the  kilowatt 
capacity  in  notary  converters  in  operation,  the  total 
weight  of  cars  (tons),  the  total  horsepower  rating  of 
car  equipment  motors  in  operation,  the  ratio  of  capac- 
ity of  rotary  converters  in  operation  to  weight  of  equip- 
ment in  operation  (tons)  and  the  ratio  of  capacity  of 
rotary  converters  in  operation  to  the  horsepower  rating 
of  motors  in  operation. 

The  equipment  of  the  automatic  stations  is  in.spected 
every  two  weeks.  This  inspection  consists  of  a  thor- 
ough examination  and  cleaning  of  all  apparatus,  begin- 
ning with  the  lightning  arresters  on  the  alternating 
current  lines  as  they  enter  the  station  and  following 
through  to  the  terminals  of  the  direct-current  feeders. 
During  this  inspection  the  contacts  of  all  relays  and 
contactors  are  inspected  and  cleaned  and  if  burned  they 
are  either  flled  or  put  back  in  good  condition  by  the 
use  of  sand  paper  or  emery  cloth.  The  height  of  oil  in 
the  oil  wells  of  the  Ijearings  of  the  rotary  converters 
and  the  motor  operating  the  control  equipment  is  exam- 
ined and  al.to  the  condition  of  the  oil  rings.  That  is, 
the  inspector  observes  the  rings  while  the  apparatus  is 
in  operation  to  see  if  oil  is  being  fed  to  the  bearings 
properly.  The  brushes  on  the  alternating  current  and 
direct-current  ends  of  the  rotary  converter  and  the 
brushes  on  the  control  motor  are  removed  from  the 
holders  and  the  bru.Hhes  and  holders  thoroughly  cleaned 
and  all  dirt  and  deposit  removed  from  commutators 
and  collector  rings.  All  relays  having  time  elements 
are  tested  for  time  setting  and  also  to  determine  if  the 


contactors  or  switches  in  connection  with  which  they 
are  used  function  properly. 

After  the  inspection  has  been  completed  and  the 
apparatus  is  thoroughly  cleaned,  the  station  is  put  into 
operation  and  the  operation  of  the  control  apparatus 
during  the  starting  is  carefully  observed  to  make  cer- 
tain that  all  of  the  apparatus  is  left  in  a  first-class  oper- 
ating condition.  No  additional  attention  is  given  these 
stations  until  the  next  regular  inspection  with  the 
exception  that  the  charging  of  the  aluminum-cell  light- 
ning arresters  is  done  each  day  during  warm  weather 
and  every  second  day  during  cold  weather  by  one  of  the 
helpers  who  assists  in  making  the  inspection  and  clean- 
ing of  the  stations. 

The  operation  and  maintenance  of  these  stations 
together  with  six  similar  stations  and  five  manually 
operated  stations  on  the  Inter-Urban  system  come 
under  the  supervision  of  D.  H.  Nail.  The  inspection 
and  cleaning  of  the  automatic  stations  requires  an  aver- 
age of  three  hours,  not  including  the  time  required  in 
going  to  and  from  the  stations.  One  electrician  and 
two  helpers  make  all  inspections  and  maintain  the 
twelve  automatic  .stations  and  also  take  care  of  the 
maintenance  work  on  the  five  manually  operated 
stations. 

Concrete  Highway  Crossings  for  Safety 

AN  ARTICLE  in  the  March  issue  of  the  Coturete 
.  Highway  Magazine  describes  the  use  of  concrete 
highway  crossings  in  Wayne  County,  Michigan. 

Three  types  of  concrete  crossing  have  been  used.  In 
the  first,  the  grade  is  excavated  1  ft.  below  the  bottom 
of  the  tie  and  is  filled  with  concrete.  Concrete  is  also 
placed  between  and  over  the  ties  to  a  level  with  the 
top  of  the  rails,  flangeways  being  formed  in  the  con- 


(-O.VCRETE  HIGHWAY   CROSSING   AS   BUILT   IN   MICHIGAN 

Crete  inside  the  railhead.  In  a  second  type  the  flange- 
way  is  provided  by  specially  cut  granite  blocks  along 
the  inner  side  of  the  rail.  This  is  a  little  more  expen- 
sive than  the  first,  but  is  said  to  have  proved  satis- 
factory. 

A  third  type  of  crossing  is  built  with  pre-moulded 
concrete  .slabs,  approximately -2  ft.  x  6  ft.,  with  a 
thickness  equal  to  the  depth  of  the  rail.  These  slabs 
are  cast  and  hardened  in  a  construction  yard  and  then 
laid  like  an  ordinary  plank  crossing.  An  advantage 
in  this  type  of  construction  is  that  the  slabs  can  be 
removed,  the  tracks  reballasted  and  the  crossing  re- 
placed  without   injury   to   the   slabs. 

These  concrete  crossings  have  been  constructed  by 
the  county  road  forces  at  the  expense  of  the  railroad 
companies  and  at  crossings  where  the  remainder  of  tbe 
highway  is  of  concrete  construction. 
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Future  of  the  Electric  Railway* 

The  Electric  Railway  Industry  Has  Suffered  Greatly  from  Increased  Costs  of  Operation,  but  Conditions 

Are  Gradually  Righting  Themselves  Through  Fare  Raises — Essential  Nature  of  the  Industry 

Proved — Better  Labor  Conditions  Follow  the  Strike  in  Kansas  City — 

Bright  Future  Predicted 


By  PHILIP  J.  KEALY 

President  the  Kansas  City  Railways  Comifany 


■      since  e 


VHE  future  of  the  urban  electric  traction  is,  in 
my  opinion,  based  upon  the  generally  accepted 
premise  that  urban  transportation  is  essential, 
since  every  phase  of  our  social  and  commercial  life  is 
predicated  upon  its  existence.  There  is  today  nothing 
known  that  can  take  the  place  of  electrically  propelled 
track  units.  What  is  essential  mu^t  be  continued,  and 
to  be  continued  must  be  adequately  supported. 

Our  electric  railway  properties  in  the  past  four  years 
have  weathered  storms  which  an  industry  less  essential 
could  not  have  survived.  It  has  suffered  financially 
and  physically,  but  I  am  confident  that  the  silver  lining 
to  the  dark  clouds  through  which  we  have  passed  is 
just  beginning  to  show  itself.  We  have  gained  what 
in  the  future  will  prove  to  be  perhaps  our  most  valua- 
ble asset — an  enlightened  public  opinion.  The  industry 
today  stands  upon  the  threshold  of  a  new  cycle  which 
will  insure  its  continuation  upon  a  stable,  self-support-, 
ing  basis.  The  days  of  large  profits  and  inefficiency  are 
over,  and  rightly  so.  However,  the  new  era  will  mean 
.security  and  a  reasonable  return  for  investors,  better 
rewards  for  able  and  efficient  management,  better  work- 
ing conditions  for  employees  and  better  service  for 
the   public. 

Urban  transportation  depends  upon  four  elements, 
namely,  the  investor,  the  employee,  the  management 
and  the  public.  Its  success  will  be  directly  commen- 
surate with  the  co-operation  of  these  four  essential 
factors.  Mutuality  of  intere.st  must  be  secured,  not 
theoretically  but  practically,  in  order  to  sustain  that 
transportation  which  our  cities  must  realize  for  their 
continued  growth  and  development. 

The  experience  of  the  last  four  years  has  held  no 
inducements  for  investors,  but  on  the .  contrary,  has 
been  a  positive  deterrent.  Those  with  money  already 
invested  have  struggled  again.st  heavy  odds  not  alone 
to  secure  interest,  but  to  prevent  the  integrity  of  the 
principal  itself  from  being  further  jeopardized. 

Shameful  Treatment  of  Railways  During  War 

The  treatment  of  the  street  railway  industry  at 
Washington  evidenced  a  shameful  failure  on  the  part  of 
our  national  government.  Calling  upon  the  industry 
for  the  utmost  to  provide  an  absolutely  essential  service 
properly  to  maintain  our  feverish  war  industries,  it 
was  driven  almost  to  the  breaking  point.  Yet  the  fact 
remains  that  with  this  demand  for  service  went  no 
corresponding  relief  for  its  exigencies.  The  industry 
was  in  the  paradoxical  position  of  being  crushed  by 
the  very  force  which  it  was  working  night  and  day 
to  maintain.  War  prices,  exorbitant  labor  demands, 
decreased  productiveness  of  man  power,  immediate  and 
pressing  financial  obligations,  all  offsprings  of  war  con- 
ditions,  were  forcing   it  daily  to  the  brink   of  bank- 
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ruptcy.  On  the  other  hand,  municipal,  state  and  gov- 
ernmental authorities  were  demanding  more  and  more 
from  the  industry.  And  let  it  here  be  said  to  the 
credit  of  every  man  connected  with  the  business,  that 
this  demand  was  met  patriotically  and  unselfishly.  War- 
time service  was  given  at  the  actual  out-of-pocket  ex- 
pense of  those  who  had  made  the  industry  possible. 
Extensions  were  built,  equipment  was  purchased,  wages 
were  raised,  material  prices  were  met,  at  a  time  when 
the  operating  revenues  were  not  paying  the  operating 
expenses.  The  government,  through  its  various  emer- 
gency agencies,  such  as  the  War  Finance  Corporation, 
War  Industries  Board,  Fuel  Administration  and  the  War 
Labor  Board,  combined  to  fix  increased  expenses,  but 
absolutely  refused  to  adjust  revenues  to  meet  these 
emergency  prices.  With  the  most  extraordinary  powers 
any  central  government  ever  possessed  at  its  command, 
it  never  used  one  of  them  to  assist  an  industry  upon 
whose  continued  operation  depended  all  the  others. 

The  industry,  actively  to  function,  must  have  at 
least  $500,000,000  in  new  money  annually.  There  is 
only  one  source  from  which  this  can  come,  and  that 
is  the  pockets  of  the  investors  of  the  United  States. 
The  credit  of  the  street  railway  business  must  be 
restored  as  a  condition  precedent  to  its  continued  exist- 
ence. The  census  is  showing  a  tremendous  population 
increase  in  all  of  our  large  centers,  ranging  from  20  to 
50  per  cent.  There  is  a  certain  ratio  of  actual  annual 
investment  needed  to  this  population  increase.  Unless 
this  money  is  forthcoming,  the  transportation  systems 
of  our  cities  cannot  grow  with  their  population  and 
our  plants  will  be  inadequate  to  care  for  the  civic  de- 
mands made  upon  them. 

Labor  Presents  Increased  Demands 

The  human  element  in  the  electric  railway  industry 
has  presented  a  pressing  problem  in  the  past  few  years, 
the  solution  of  which  has  in  many  cases  not  yet  been 
found.  Taking  advantage  of  war  conditions,  street 
railway  employees,  aided,  inspired  and  abetted  by  the 
activities  of  the  Amalgamated-  Association  of  Detroit, 
made  demands,  in  many  cases  unreasonable,  and  which 
the  industry  was  in  no  shape  to  meet.  Many  companies 
today  are  in  financial  straits  due  to  a  wage  scale 
imposed  upon  them  without  any  consideration  other 
than  the  demands  of  the  employees  by  the  War  Labor 
Board  or  some  other  agency.  Intoxicated  by  its  war 
time  successes,  the  Amalgamated  Association  is  today 
making  increased  demands.  For  example,  a  contract 
has  been  presented  to  the  United  Railways  of  St.  Louis 
calling  for  a  wage  scale  for  trainmen  of  85  cents  an 
hour.  Less  than  six  months  ago  the  Public  Service 
Commission  of  Missouri  arbitrated  the  present  wage 
scale  and  granted  a  top  wage  of  60  cents  per  hour  and 
an  8  cent  cash  fare  to  make  possible  the  payment  of 
the  scale.     To  meet  the   present  demands  would   re- 
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quire  approximately  ^84,000,000  more  a  year.  It  is 
doubtful  if  the  St.  Louis  company  or  any  other  could 
stand  such  an  increase. 

I  think  I  am  correct  in  making  the  statement  that 
the  industry,  prior  to  1918,  in  the  majority  of  cases 
existed  and  paid  its  interest  only  through  the  fact  that 
its  employees  were  generally  underpaid.  Labor  was 
plentiful,  and  the  industry  presented  attractions  to  the 
prospective  trainman  that  seemingly  made  up  for  low 
wages.  We  know  now  that  labor  conditions  have  en- 
tirely changed,  and  rightly  so.  No  industry  can  suc- 
cessfully maintain  a  position  founded  upon  low  wages. 
U  is  its  duty  and  obligation  to  pay  fair  wages  that 
will  not  only  attract  high  class  men  but  will  make 
their  living  conditions  comparable  with  those  in  other 
lines.  This  obligation  comes  ahead  of  interest.  It  is 
one  that  must  be  fairly  and  squarely  met  in  the  future, 
and  no  community  has  the  right  to  expect  or  demand 
service  at  the  expense  of  the  men  whose  manual 
labor  makes  this  service  possible. 

The  human  element  in  the  electric  railway  business 
is  perhaps  more  important  than  in  any  other  industry, 
inasmuch  as  our  payrolls  approximate  65  to  70  per 
cent  of  our  yearly  expen.se.  And  the  unfortunate 
aspect  of  the  situation  is  the  fact  that  union  domina- 
tion .stands  in  the  way  of  our  securing  that  co-opera- 
tion and  mutuality  of  interest  in  the  business  that  we 
should  have  with  our  employees.  Aside  from  the  phys- 
ical and  economic  rea.sons  that  make  possible  the  con- 
tinuation of  a  5-cent  fare  in  Philadelphia,  much  of  the 
sucee.ss  of  the  traction  company  there  is  due  to  the 
co-operation  it  has  been  able  to  secure  from  its  men. 
The  present  policy  of  the  Amalgamated,  to  obtain  as 
much  and  give  as  little  as  po.ssible,  to  regard  the  com- 
pany as  its  natural  enemy  and  to  continue  extravagant 
demands  without  taking  into  consideration  financial 
conditions,  is  a  policy,  I  feel,  that  mu.st  be  materially 
changed. 

Co-operative  Committees  Work  Well  in 
Kansas  City 

I  believe  that  much  of  our  work  in  the  future  lies 
in  this  direction.  As  operators,  it  devolves  upon  us  to 
change  this  strained  and  unnatural  condition  if, we 
are  going  to  secure  that  co-operation  with  our  em- 
ployees that  spells  success.  You  will  pardon  me  in  this 
connection  if  I  dwell  briefly  upon  our  experiences  in 
Kansas  City.  I  believe  today  we  have  there  the  most 
favorable  labor  situation  the  company  has  ever  enjoyed. 
It  has  been  secured  at  the  expense  of  a  strike  which 
cost  the  company  more  than  $1,000,000.  Under  the 
laadership  of  the  Amalgamated  our  men  struck  three 
times  within  a  period  of  eighteen  months,  on  two  of 
which  occasions  they  violated  solemn  contracts.  Due  to 
this  union  domination  discipline  was  lax  and  we  had 
anything  but  a  co-operative  spirit  on  the  property.  On 
.several  occasions  our  employees  were  instructed  by  their 
union  leaders  not  to  appear  at  division  meetings  called 
by  the  ofllcials  of  the  company  to  discuss  matters  of 
operation.  Today  we  have  practically  an  entirely  new 
organization. 

With  this  organization  of  men  not  affiliated  with  any 
union  in  any  way,  we  immediately  put  into  effect  a  new 
idea,  which  it  seems  to  me  is  a  large  factor  in  prwerv- 
ing  and  maintaining  proper  relations  with  employees 
today.  I  refer  to  the  shop  committee  system,  which  has 
worked  so  well  in  Philadelphia,  in  the  Bethlehem  Steel 


Works  and  in  many  oth«r  large  institutions.  It  in- 
sures proper  representation  of  employees  on  depart- 
ment committees  and  gives  them  an  active  participa- 
tion in  the  affairs  of  the  company  in  so  far  as  they  reflect 
on  working  conditions,  discipline,  etc.  These  com-' 
mittees  are  elected  solely  by  the  employees  and  repre- 
sent them  on  any  question  that  may  arise.  We  have 
now  been  operating  with  this  system  for  a  year,  and 
it  has  proven  verj'  satisfactory  in  every  way.  In  spite 
of  the  fact  that  employees  have  the  right  of  appeal 
to  the  president  of  the  company,  practically  ever>-  case 
that  has  arisen  has  been  settled  with  the  division  super- 
intendent and  the  local  committee  at  the  bam.  Not 
only  does  it  give  the  employees  a  medium  for  insuring 
fairness  in  discipline  matters,  but  it  has  a  tendency  to 
make  subordinate  officials  play  the  game  fairly,  with 
the  result  that  there  is  a  closer  degree  of  contact  and 
better  harmofiy  at  the  very  point  where  trouble  for- 
merly originated — that  is,  where  the  management  di- 
rectly comes  into  contact  with  the  employees  through 
subordinate  officials. 

During  the  year  a  number  of  matters  have  arisen  on 
which  we  desired  the  advice  and  co-operation  of  the 
employees;  for  example,  questions  affecting  seniority; 
changes  in  uniform;  changing  the  method  of  payment 
from  cash  to  check,  and  other  matters.  When  these 
arose,  the  employees'  committees  were  called  in  and 
the  matter  explained,  and  they  were  then  asked  to  put 
the  various  questions  up  to  the  men.  These  commit- 
tee meetings  are  also  prolific  of  suggestions,  many  of 
which  are  of  much  value.  They  have  a  tendency  to 
correct  minor  grievances  at  the  source. 

In  connection  with  the  work  of  these  committees,  we 
make  it  a  point  through  the  meetings  with  the  com- 
mittees and  the  men,  and  through  our  employees'  pub- 
lication, to  keep  the  employees  well  acquainted  with  the 
financial  condition  of  the  company  and  its  monthly 
statement  in  an  effort  to  secure  their  interest  and  co- 
operation. 

We  also  have  a  local  Brotherhood  on  the  property, 
which  has  a  membership  of  approximately  2,300.  This 
provides  a  $15  sick  and  accident  benefit;  seven  days 
per  month  free  medical  attendance,  and  a  $800  death 
benefit.  The  dues  are  $1.75  per  month,  in  addition  to 
which  the  company  donates  50  cents  per  month  per 
member. 

We  have  cut  out  the  so-called  welfare  work  as  it  has 
been  understood  in  the  past.  Our  employees  want  their 
shower  baths  in  their  pay  envelopes.  They  have  never 
appreciated  welfare  activities  when  given  in  lieu  of 
wages.  I  do  not  mean  by  this  that  it  is  not  a  solemn 
obligation  of  every  employer  to  do  everything  possible 
to  improve  the  physical,  mental  and  spiritual  side  of 
his  employees,  but  it  ran  be  done  without  handing 'the 
agencies  for  this  improvement  to  them  upon  a  silver 
platter.  Interest  the  men  so  that  they  will  provide 
their  own  welfare  work.  When  they  have  done  this 
they  will  appreciate  it.  It  is  something  they  are  doing 
themselves  through  co-operative  effort,  and  not  pre- 
sented to  them  by  the  company.  The  company  can,  of 
course,  in  connection  with  this  render  financial  as- 
sistance, but  only  predicated  upon  the  fact  that  the  men 
themselves  meet  it  half  way  in  the  work.  Teach  em- 
ployees the  benefits  of  co-operative  activities  for  their 
own  good  will,  but  at  the  same  time  teach  them  the  neces- 
sity of  co-operating  with  the  management  in  bringing 
success  to  the  company. 
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Although  it  is  still  early  to  count  our  chickens,  yet 
we  believe  these  methods  consistently  followed  will 
bring  about  a  feeling  of  co-operation  and  mutuality  of 
interest  that  we  have  never  before  enjoyed  in  our 
organization.  If  this  is  done,  a  very  solid  foundation 
will  have  been  laid  for  the  future  progress  of  the  Kan- 
sas City  Railways.  The  enthusiastic,  whole-hearted  sup- 
port of  4,000  employees  is  a  powerful  force  in  any  com- 
munity, however  large. 

New  Problems  Are  Being  Solved 

From  the  standpoint  of  management  many  new  prob- 
lems have  in  the  past  year  or  two  presented  them- 
selves, and  many  more  will  arise  in  the  future.  The 
day  of  inefficiency  is  over.  In  order  to  insure  a  fair 
return  to  our  investors,  good  wages  to  our  employees, 
and  proper  service  to  the  public,  it  will  require  much 
more  exacting  application  to  the  finer  problems  of  op- 
eration than  was  necessary  in  the  past. 

The  day  of  exploitation  with  its  evils  of  overcapital- 
ization and  lax  methods  in  management  is  past,  and  I 
believe  the  long  train  of  evil  results  has  worn  itself 
out.  The  public  has  taken  this  matter  in  hand  and 
through  its  various  governmental  agencies  has  forced 
square  dealing  where  it  was  not  given  willingly.  The 
old  bugaboo  of  watered  stock  and  financial  misman- 
agement is  practically  out  of  the  public  mind,  and  to 
some  extent  the  slate  has  been  wiped  clean,  which  in 
itself  augurs  well  for  the  future  of  the  industry. 

And  last,  but  not  least,  comes  the  public,  which  it  is 
our  obligation  to  serve,  and  without  the  co-operation  of 
which  we  cannot  obtain  the  maximum  result.     I  know 

■  that  great  progress  has  been  made  in  the  past  three 
years.  In  fact,  from  the  first  application  for  a  fare 
increase  there  has  been  a  constant  campaign  of  educa- 
tion which  has  brought  the  street  railway  industry 
more  clearly  into  the  public  mind.  I  feel  that  the 
necessities  for  fare  increases  are  now  known  to  practi- 
cally every  one.  Furthermore,  when  the  public  can 
feel  that  the  management  has  been  efficient,  that  a  fair 
valuation  has  been  placed  upon  a  property,  and  that 
good  service  is  being  maintained,  there  is  little  op- 
position to  necessary  fare  increases.  There  was  of 
cour.se  at  first  a  violent  reaction,  fostered  and  supported 
by  antagonistic  newspapers  and  publicity-seeking  poli- 
ticians. This  was  evidenced  by  the  fact  that  in  practi- 
cally every  city  fare  increases  were  followed  by  a  de- 
crease in  riding.  Thus  the  Boston  Elevated,  after  rais- 
ing fares,  was  barely  able  for  six  months  to  meet  its 
operating  expenses.  Now,  with  a  10-cent  fare,  it  has 
not  only  been  earning  its  interest,  but  making  enough 
to  wipe  out  a  staggering  deficit.  The  same  has  been 
true  in  Chicago,  Cleveland  and  many  other  cities,  and 
is  also,  although  more  slowly,  the  case  in  Kansas  City. 

These  facts  refute  the  stock  argument  of  the  poli- 
tician and  the  antagonistic  newspaper  made  some  time 
ago  that  higher  fares  resulted  in  decreased  riding  to 
the  extent  that  no  benefits  could  result.  This  has  been 
proved  untrue  in  not  only  the  street  railway  industry, 
but  in  all  others.  For  example,  newspapers  formerly 
sold  for  a  cent  and  now  are  selling  at  two,  and  selling 
more  than  they  ever  did.  Automobiles  have  increased 
in  price  from  20  to  100  per  cent  and  more  are  being 
produced  than  ever  before.  In  every  other  line  this  is 
true.     The   street   railway   business   perhaps   suffered 

-  most  in  this  respect  from  the  peculiar  psychological  ef- 
fect of  a  fare  increase  upon  the  public.    Much  of  this 


of  course  was  due  to  the  antagonism  of  politicians  and 
newspapers.  Much  more,  however,  can  be  attributed 
to  the  fact  that  the  increased  fare  was  impressed  upon 
the  public  twice  daily.  In  the  case  of  electric  and  gas 
companies  where  the  bill  was  paid  once  a  month  this 
was  not  true,  and  there  has  been  practically  no  opposi- 
tion to  increased  electric  and  gas  rates  throughout  the 
countrj'.  If  the  public  paid  its  car  fare  monthly,  even 
a  10-cent  fare  would  probably  result  in  increased  rid- 
ing just  as  price  increases  have  resulted  in  increased 
business  in  all  other  lines. 

It  now  seems,  however,  that  the  public  no  longer  con- 
nects a  street  car  ride  with  5  cents.  The  cost-of-serv- 
ice  plan  is  more  or  less  firmly  fixed  in  the  public  mind, 
and  in  this  step  alone  we  have  made  a  tremendous  ad- 
vance, for  any  industry  that  must  sell  its  only  output 
at  a  fixed  price  irrespective  of  its  production  coat  is 
basically  unsound  and  unstable.  Unless  that  condition 
change,  the  industry  must  fail.  There  is  no  more  re- 
lation between  the  price  of  car  fare  in  Oklahoma  City, 
Kansas  City  and  New  York  City  than  of  milk  and  eggs 
in  the  same  communities. 

Furthermore,  there  is  an  indication  of  a  more  direct 
public  co-operation  in  other  ways.  Governing  bodies 
and  even  antagonistic  newspapers  are  beginning  to  see 
that  if  urban  transportation  in  congested  centers  is  to 
continue  adequate  for  a  city's  needs  every  possible  help 
must  be  extended. 

Brighter  Future  Is  Ahead 

I  am  confident  that  we  are  today  standing  on  the 
threshold  of  a  brighter  future  for  our  industry.  There 
are  many  other  evidences  of  this  than  those  outlined 
above.  After  all,  our  experience  teaches  us  that  the 
pendulum  is  constantly  swinging  and  action  is  always 
followed  by  reaction.  Perhaps  for  the  first  time  in 
the  last  three  or  four  years  we  have  reached  a  some- 
what settled  state  and  are  in  a  position  really  to  operate 
our  properties.  We  have  adjusted  fares.  The  labor 
Situation  is  settling  itself  to  some  extent,  and  we  have 
to  deal  with  a  more  complacent  and  better  educated 
public.  The  country  has  partially  adjusted  itself  from 
the  shock  of  wartime  conditions,  and  on  every  hand 
we  see  evidences  that  it  is  the  desire  of  business  and 
labor  to  settle  down  and  once  more  go  to  work.  It 
looks  as  if  the  peak  of  high-price  era  has  been  reached, 
and  from  now  on  we  may  look  for  declining  prices. 
Europe  is  again  producing,  and  with  a  world  once  more 
at  work,  we  may  confidently  look  forward  in  the  very 
near  future  to  a  readjustment  approximating  normal 
conditions  and  a  resetting  of  a  world  thrown  out  of 
joint  by  the  catastrophe  of  a  war,  a  contingency  never 
dreamed  of. 

The  labor  problem,  it  seems,  is  settling  itself.  The 
necessity  for  production  and  for  an  honest  day's  work 
for  an  honest  day's  pay  is  becoming  impressed  upon  all 
classes.  Labor  is  beginning  to  realize  its  vital  part 
in  the  readjustment  of  the  world's  affairs. 

We  have  had  to  fight  our  own  battles  without  as- 
sistance. We  have  had  to  take  our  case  to  the  public 
and  to  those  governmental  agencies  that  in  many  in- 
stances have  not  functioned  until  the  very  existence 
of  the  service  upon  which  our  cities  depend  was  threat- 
ened. It  does  look,  however,  as  if  our  efforts  are  to  be 
successful  and  that  a  stable  future  is  to  be  assured 
the  street  railway  business.  As  stated  before,  these 
things  have  come  about  not  only  through  the  sacrifices 
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and  efforts  that  have  been  made,  but  from  the  outstand- 
ing economic  fact  that  as  street  railway  service  is  ab- 
solutely essential  to  the  well  being  of  our  cities,  what 
is  essential  in  our  civilization  must  be  continued,  and 
what  must  continue  must  be  adequately  supported.  The 
price  of  service  must  meet  its  cost,  and  for  the  first 
time  since  its  inception  the  industry  is  getting  itself 
upon  a  strictly  business  basis,  where  its  product  must 
be  sold  for  what  it  cost,  plus  a  fair  and  reasonable 
relurn  to  those  who  invested  their  money  to  make  pos- 
sible an  essential  public  service. 


N.  F.  P.  A.  Approves  Code  Revisions 

FOLLOWING  the  public  hearing  held  in  New  York 
City  on  March  23,  the  electrical  committee  of  the 
National  Fire  Protection  Association  approved  with- 
out material  change  the  recommendations  of  the  com- 
mittee on  ears  and  railways.  This  committee  consists 
of  Martin  Schreiber,  chairman;  R.  C.  Bird  and  Ralirti 
Sweetland.  The  following  abstract  covers  the  part  of 
the  report  of  the  committee  which  was  approved  sub- 
stantially as  given: 

New  Carhouse  Wiring  Rules 


The  rvvlslon  of  the  rules  tor 
carhoiue  wiring,  u  recom- 
mended below,  was  developed  In 
co-operation  with  a  committee 
appointed  by  the  A.  E.  R.  E.  A. 
It  baa  been  approved  bjr  the 
standards  committee  of  the  A.  E. 
R.  E.  A.  as  recommended  prac- 
tice and  was  ratined  by  the 
American   Electric   Railway   En- 

TlneerlHR  Association  on  Oct.  8, 
>1>,  at  Its  annual  convention 
at  Atlantic  City.  Your  commit- 
tee, therefore,  submits  th^se  car- 
house  wiring  rules  for  the  ap- 
proval of  the  electrical  commit- 
tee and  recommf^nds  them  to  t>e 
substituted    for    Rule    41. 

CoMuiTTEK's  Comments  on 
Revisions  in  Rule  41 

In  revlsins  these  rules  It  was 
our  thouKht  to  preserve  as  far 
as  poaslble  the  Intent  of  the  old 
N.  B.  C.  rules,  but  to  put  them 
In  a  form  that  would  meet  the 
wiKhr-K  of  the  various  parties 
irUi  r..«ted.  ^  ^ 

(u)  Trolley  Wires — Intended 
to  cover  Installations  of  1,200 
volts  and  over. 

Parn^riinli    :;    Is  new. 

(b)  '  '  itches  and  Line 
firritk  *By  enulneers 
w,.r.  ly  opposed  to 
bi  .»  to  any  defl- 
I,,  line  Insulators 
sui...  -  r  50  ft  To  cut 
the  wlrrH  Ut-^tl  on  surroundlni; 
streeU  Is  all  that  underwriters 
need  ask  for.  and  usually  this 
ean  be  accomplUhed  by  a  BO  ft. 
distance.  In  some  cities  with 
narrow  streeU  Insulators  must 
Im<  placed  leas  than  SO  ft  from 
bulldln*.  ,  . 

Parairrapba  I  and  4  are  new. 

(c)  New  paracraph. 
(f)   New  paracTsph. 

«h)  Volta««  raised  to  760. 
Many  companies  earry  750  volts 
on  their  .wltchboftTdj.  ThU 
fT,<.i,Ma  thtit  At  times  of  no  load 
^ .  irn  as  hlKh  as  7t0. 

i.nrarroph 
Tiis  Ki;i.«  KuarrAKTIAlXT  At  It 
Now  SrjLmf 
41.     rarhousea 

(a)  Trolley  Wlrrs 

The  troll'-y  wires  must  be  se- 
rurely  sunpnrt^d  on  suitable  In- 
sulalinK  nsnEffs.  rteslmed  for 
the  Voltaire  used,  nnd  must  be 
placed  at  stich  n  dlatanoe  apart 
that  the  distance  between  any 
two  haniters  Is  lese  than  th»  dis- 
tance from  the  trolley  wire  to 
the  floor  or  rail 

Wood  IrouBblnB  or  Bufflrlent 
nrMMtlon  to  prrvent  trolley  pole 
rormlnir  a  contact  with  any 
metal  part  nf  bulldlna  shall  be 
provided.  .  .  . 

(b)  Colout  Switch  and  Line 
PrsakerSL 


Must  have  an  emergency  cut- 
out switch  In  an  accessible  loca- 
tion outside  of  the  building  so 
that  all  trolley  wires  in  thK 
building  may  be  cut  out  at  one 
point.  Line  Insulators  must  be 
installed,  so  that  when  emer- 
gency switch  Is  open,  the  trolley 
wire  leading  into  the  building 
will  be  dead  at  all  points,  prefer- 
ably within  .SO  ft.  of  the  bulld- 
InR.  In  carhouses  not  used  as 
operating  stations,  the  current 
must  be  cut  out  of  the  building 
when  not  needed  for  use  In  the 
building. 

In  the  feed  to  the  carhouse 
Is  underground  the  emergency 
switch  may  be  installed  Inside 
the  bulIdlnK.  but  must  be  located 
at  a  iioint  as  near  as  practicable 
to  whiTi'  the  underground  feeder 
enters  the  building. 

When  carhouse  or  yard  Is 
divided  Into  fire  sections,  auxil- 
iary cutout  swttcbes  shall  be  ar- 
ranged to  control  each  section 
Independently  and  may  be 
located  Inside  of  building  near 
track  entrance. 

Trolley  wires  In  car  storaso 
yards,  or  distinctive  sections  of 
a  large  storage  yard,  shall  be 
controlled  by  an  emersancy  cat- 
out  switch  as  described  above. 
Yards  In  conjunction  with  car- 
houses  shall  be  treated  as  a  sep- 
arate section  nnd  have  auxlHary 
cutout  switch. 

(c>  Approved  lighting  arrest- 
ers shall  be  Installed  adequately 
to  protect  all  overh"ad  troHey 
wires  In  carhouscs  nnd  car  stor- 
age yards  Inside  of  the  line  In- 
sulstorn   (breakers). 

(di  Currfnt  collectors  shall  be 
removfil  from  contact  with  trol- 
ley wire  while  cars  -  are  not  In 
use.  Suitable  signs  posted  In 
consniruows  places  are  rsoom- 
menaed. 

(e)  Must  have  all  rails  bonded 
at  each  lolnt  vith  n  conductor 
having  a  cart  icity  at 
least  e<nilvalrt  M.  A  S 
gage  annealed  a  Ire,  and 
nil  rails  must  Im-  connected  to 
the  outside  ground  return  dr- 
rult  by  a  not  less  than  No.  0 
R.  *  ».  gace  copper  wire,  or  by 
equivalent  DOndlng  through  the 
track. 

(f)  Power  third  rails  shall  be 
rigidly  supported  on  suitable  In- 
stnatlng  supiwrts  and  properly 
bonded  at  joints 

Pew«r  rails  wllhin  each  (Ire 
section  of  building  or  storage 
yards  shall  be  controlled  by  •!> 
emenren<nr  cutout  switch  located 
In  a  readily  aeeeaadble  plaoe  out- 
side of  building. 

(g)  Except  as  hereinafter  pro- 
vided In  Section  h.  all  wiring 
and  apparatus  shall  be  Instaltea 


in  accordance  with  approved 
practice  for  constant  jwtential 
systems. 

(h)  All  lamps  and  stationary 
motors  must  be  Installed  in  such 
a  way  that  one  main  switch  may 
control  the  whole  of  each  instal- 
lation, lighting  and  power,  in- 
flopendentiy  of  the  main  cutout 
switch  called  for  In  Section  B. 

When  current  for  lighting, 
stationary  motors,  heating,  test, 
ing  apparatus,  etc.,  is  from  a 
(jrounded  trolley  circuit,  the  fol- 
lowing special  rules  to  apply: 

(1)  Voltage  from  light,  heat 
or  power  shall  not  exceed  750 
\-olta. 

(2)  Approved  cutouts  and 
switches  must  be  placed  in  the 
non-grounded  side  of  lights  and 
motors  they  are  to  protect. 
Light  circuits  roust  not  exceed 
2.009  watts,  dependent  upon  a 
single  cutout 

(3)  Drops  to  lights  shall  be 
flexible  rubber  covered  wire  or 
packing  house  cable. 

(4)  In  series  systems  sockets 
shall  be  of  the  keyless  type  and 
of  a  voltage  rating  for  the  cur- 
rent Bsed. 


(5)  Electric  beaters  to  be  of 
standard   tyi>e. 

(6)  The  main  ground,  or  re- 
turn wire,  shall  connect  with  the 
rails  or  negative  feeder  at  not 
less  than  two  places,  and  shall 
be  protected  against  mechanical 
injur>'. 

(7)  All  cutouts  and  swttcbes 
in  gronnded  systems  should  be 
installed  In  cabinets  of  non-con- 
ducting materlaL  Wooden  cab- 
inets shaU  be  lined  with  i  in. 
(ire-resisting  insulating  material 
and  painted  with  a  non-conduct- 
ing paint. 

(8)  All  light  and  power  wiring 
where  subject  to  mechanical  In- 
jury shall  be  Installed  In  metal 
conduit. 

(i)  All  porUble  testing,  light- 
ing and  power  devices  shall  be 
constructed  of  standard  mate- 
rials, and  to  withstand  hard 
usage.  All  pendant  cords  and 
portable  conductors  will  be  con- 
sidered as  subject  to  hard  usage. 

(J)  Controlling  devices  and 
apparatus  for  feeder  distributing 
systems  for  outside  distribution 
must  be  installed  in  a  Are  resist. 
ing  room  or  compartment 


Compensation  for  Engineers 

IN  a  paper  on  classification  and  compensation  of  engi- 
neer.s,  read  at  the  Chicago  meeting  of  the  American 
Association  of  Engineers  on  March  15,  A.  S.  Tuttle 
described  the  investigation  made  on  this  subject  under 
the  amspices  of  the  Engineering  Council.  After  out- 
liniiig  the  duties  of  engineers  of  different  grades  and 
girlTig  average  and  suggested  salaries  for  engineers  in 
the  employ  of  municipalities  and  states,  the  speaker 
.said,  in  part: 

From  the  latest  statistics  available  it  seems  probable 
that  the  cost  of  living  is  about  80  per  cent  more  than  in 
IDUl  This,  however,  is  not  to  be  regarded  as  the  basis 
for  the  recommendations  of  the  committee,  which  are  in- 
tended to  insure  to  the  young  unmarried  man  an  income 
sufficicfnt  on  which  to  live,  and  to  provide  compensation 
for  men  in  the  higher  gracVes  sufficient  not  only  to  make  up 
the  increased  cost  of  necessaries  but  also  designed  to  pro- 
vide for  recognition  of  value  not  heretofore  given.  It  is  con- 
ceded that  men  drawing  the  major  salaries  should  be  the 
ones  to  make  the  sacrifices  required  to  meet  the  war  expense. 
An  argument  for  increasing  their  pay  in  the  same  or  greater 
pro]»ortion  as  for  the  men  living  on  the  lowest  living  wage 
would  'be  fallacious  if  based  on  the  decreasing  value  of  tne 
^lollaT.  In  this  case  the  advance  proposed  is  on  the  ground 
that  it  gives  the  engineer  that  to  which  he  is  entitled  but 
whwh  bas  heretofore  been  withheld. 

The  needs  of  the  lower  grades  of  service  have  now  been 
met  to  some  extent,  and  if  the  profeMion  as  a  whole  could 
unite  in  a  movement  to  indorse  every  effort  put  forth  to 
raise  the  compensation  of  chief  engineers  the  remainder  of 
the  problem  would  be  easy  to  solve.  To  secure  permanent 
improvement  and  attract  to  and  retain  in  the  profession 
the  best  men,  it  is  desirable  to  fix  pay  at  entrance  at  a 
rate  soch  as  not  to  bring  in  ipen  who  are  without  engi- 
neering education  or  who  have  no  natural  leaning  along 
engineering  lines.  Men  admitted  to  the  service  should  be 
denied  advance  unless  decided  merit  is  shown,  in  which 
case  promotion  should  be  certain  nnd  liberal.  In  this  way 
standards  can  be  raised  and  the  mediocre  men  will  not  re- 
main as  a  handicap  to  the  progress  of  those  more  worthy. 
Before  engineers  can  reach  tne  very  highest  places  in  admin- 
istrative work  they  must  cultivate  an  increased  breadth  of 
view  and  accept  more  responsibility;  thev  must  give  the 
business  side  of  undertakings  with  which  they  are  con- 
nected the  same  thought  that  they  devote  to  the  technical 
features. 

It  cannot  he  questioned  that  the  long  period  of  compara- 
tive inactivity  in  railroad  construction  and  the  return  of 
the  roads  to  their  owners  must  be  followed  by  a  revival  of 
enterprises  of  vast  mapiitude.  The  comparative  freedom 
from  governmental  red  tape  which  will  now  be  enjoyed 
should  open  up  a  brilliant  prospect  to  men  in  this  service, 
and  the  speaker  sincerely  trusts  that  in  the  new  era  about 
to  dawn  his  professional  brethren  who  have  in  the  past 
devoted  themselves  to  this  branch  of  engineering  will  realize 
their  long  deferred  hopes  for  the  day  when  members  of  this 
profession  will  find  a  proper  financial  reward  for  their 
•errieM. 
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Zone  Fares  Successful  in  Holyoke 

Based  on  2-Mile  Zones  at  3  Cents  Per  Mile  with  6  Cents  Per  Zone  and  No  Reduced  Rate 

Tickets — Conductors  Make  Hand  Collections  Zone  by  Zone  with 

Overhead  Registration — Transfers  Unknown 


THE  zone  system 
in  effect  since 
Nov.  9,  1919,  on 
the  lines  of  the  Hol- 
yoke (Mass.)  Street 
Railway  is  a  model  for 
simplicity,  in  that  the 
rate  of  fare  in  each 
zone  is  uniform,  free 
transfers  are  a  b  o  1- 
ished  except  at  one 
point  in  the  suburban 
territory  and  reduced 
rate  tickets — except 
those  required  by  law 
for  school  children — 
are  unknown. 

The  result  is  t  h  a  t 
the  system  has  proved 
satisfactory  to  the 
company  in  that  it  is 
giving  sufficient  rev- 
enues to  meet  the  cost 
of  service,  although  it 
has  reduced  the  fare 
for  the  majority  of 
car  riders  within  the 
city  of  Holyoke  itself, 
where  by  far  the 

greater  number  of  people  ride.  The  conductors  find  the 
system  of  collection  can  be  handled  rapidly  inasmuch  as 
the  difficulties  of  variable  fares  do  not  exist,  no  matter 
how  heavy  the  traffic. 

The  Holyoke  Street  Railway  is  not  a  city  system 
entirely.  It  operates  about  57  miles  of  lines  radiating 
from  what  might  be  termed  the  hub  of  the  system, 
Holyoke  City  Hall,  and  serves  a  population  of  approxi- 
mately 120,000,  one-half  of  which  is  within  the  borders 
of  the  city  of  Holyoke. 

The  accompanying  map  shows  the  track  layout  of 
the  system  and  the  length  and  location  of  each  fare 
zone. 

In  general  the  average  length  of  the  twenty-eight 
zones  on  the  various  routes  is  2  miles.  This  with  a 
minimum  zone  fare  of  6  cents  gives  a  theoretical  rate 
of  3  cents  per  mile.  The  area  included  within  the  first 
zone  from  City  Hall,  as  shown  on  the  map,  includes 
practically  all  of  the  business'  district  as  vi^ell  as  the 
built  up  residential  section  of  the  city.  This  zone  limit 
is  in  several  cases  at  the  actual  borders  of  the  city, 
although  in  laying  out  the  system  the  plan  of  following 
the  city  boundaries  was  not  the  basis  used,  but  instead 
the  limit  was  placed  so  as  to  take  care  of  the  greatest 
number  of  patrons  within  certain  fixed  distances  from 
the  center  of  the  fare  structure. 

This  plan  gives  a  symmetry  of  zones  with  an  average 
in  the  city  of  Holyoke  of  1.97  miles,  and  2.16  miles  in 
the  suburban  territory  for  what  is  known  as  the  Holyoke 


gateway  to  the  city  of  holyoke 


division,  comprising 
63.8  per  cent  of  the 
total  mileage.  In  the 
Amherst  and  Sunder- 
land division,  which 
has  18.84  miles  of  line, 
the  eleven  zones  aver- 
age 2.04  each. 

The  table  on  page 
750  gives  the  actual 
length  of  each  zone. 
Cash  Fares :  The 
regular  rate  of  fare 
in  any  zone  shovra  on 
the  map  is  6  cents 
cash.  When  accom- 
panied by  an  adult, 
one  child  under  five 
years  is  carried  free, 
providing,  however, 
such  child  does  not 
occupy  a  seat  required 
for  a  paying  passen- 
ger. Any  other  child 
must  pay  the  regular 
fare. 

Transfers :  No  trans- 
fers are  issued  to 
connecting  routes  in 
any  zone  except  the  one  which  includes  the  center 
of  the  town  of  Amherst,  namely,  "N."  In  this 
case  free  transfers  are  issued  to  enable  passengers  to 
change  from  the  Amherst-Sunderland  route  to  the  Orient 
Springs  route  and  vice  versa  without  paying  two  single 
zone  fares. 

Ticket  Fares:  The  only  reduced  rate  tickets  sold  by 
the  company  are  to  school  children  inasmuch  as  all 
electric  railway  companies  in  the  State  of  Massachu- 
setts are  required  to  sell  such  tickets  at  one-half  the 
regular  fare.  Coupon  tickets  are  sold  in  strips  of  ten 
for  30  cents  at  the  offices  of  the  company  in  Holyoke  and 
South  Amherst,  each  coupon  of  which  is  good  for  a 
single  zone  ride.  Pupils,  however,  when  purchasing 
such  tickets  must  present  a  certificate  duly  signed  by 
the  school  teacher  verifying  the  signature  of  the  pupil. 
This  certificate  becomes  the  property  of  the  railway 
company  whenever  presented  for  the  purchase  of  tickets. 
Such  tickets  are  not  valid  for  passage  until  counter- 
signed by  the  pupil  at  the  time  of  purchase.  The  name 
of  school  attended  is  also  stamped  in  the  ticket  contract. 
Full  fare  bearer  tickets,  in  strips  of  five  for  30  cents, 
are  sold  at  the  company's  offices  and  also  by  all  con- 
ductors when  on  duty.  These  tickets  were  put  on  sale 
merely  as  a  matter  of  convenience  to  the  conductor  and 
the  car  rider  so  as  to  facilitate  fare  collections  and  at 
the  same  time  reduce  to  a  minimum  the  necessity  of 
making  change  for  a  multiple  coin  fare.  These  tickets 
entitle  users  to  the  same  privileges  as  the  cash  fare  and 
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have  proved  popular.  Two  months  after  they  were 
put  on  sale  approximately  10  per  cent  of  the  daily 
traiuportation  revenue  was  derived  from  the  use  of 
these  tickets.  This  percentage  is  constantly  increasing 
and  the  company  anticipates  that  during  the  summer 
months  a  far  greater  proportion  of  its  riders  will  buy 
these  tickets. 

Free  transportation  is  furnished  all  employees.  The 
same  form,  however,  is  not  universally  used.  Perma- 
nent employes  receive  an  annual  card  pass  which  is 
good  for  transportation  on  any  car  during  the  calendar 
year;  temporary  employees  such  as  call  men  in  the 
transportation  department,  or  employees  who  are  reg- 
ularly employed  during  certain  seasons  of  the  year 
such  as  in  the  company's  parks  during  the  summer, 


receive  a  sixty-zone  monthly  card  pass,  which  the  con- 
ductor punches  in  every  zone,  at  the  time  it  is  presented 
for  fare.  The  color  of  this  sixty-zone  ride  card  pass  is 
changed  each  month.  A  trip  pass  is  also  available  for 
issuance  to  employees  not  in  the  service  long  enough  to 
get  a  monthly  pass.  This  latter  from  of  ticket  must, 
however,  be  filled  in  and  punched  as  required  before 
it  will  be  accepted  for  transportation. 

Special  Cash  Fares  have  been  established  on  tripper 
cars  in  both  the  A.M.  and  P.M.  rush  hours  in  certain 
cases  to  avoid  the  issuance  of  so-called  workingmen's  or 
reduced  rate  tickets.  The  controlling  factor  in  all  such 
cases  is  that  either  the  factory  or  the  community  set- 
tlement is  located  in  the  middle  of  a  zone  and  unless  such 
fares  were  established  passengers  would  pay  in  reality 
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an  extra  zone  fare  for  which  they  received  nothing  in 
return.  Such  service  of  this  character  as  is  operated, 
together  with  the  fare  charged  and  the  full  fare  on 
regular  cars,  is  shown  in  the  following  table : 

SPECIAL  FARES  ON  THROUGH  TRIPPER  SERVICE  AND 
COMPARATIVE  FARE  ON  THROUGH  CARS 


Distance 

(Miles)  Hours 

From  Fairview  to  Chicopee 
Falls 5.72  '  5:45  —  6:30  a.  m. 

From  Chicopee  Falls  to  Fair- 
view 5.72     5:00— 5:30 p.  m. 

From  Fairview  to  Williman- 

settBridge 5.01     5:45  —  5:30a.  m. 

From    Wiliimausett    Bridge 

to  Fairview 5.01     5:00  —  6:00  p.  m. 

From  Fairview  to  Berkshire 
Street 4.14     6:00  —  7:00  a.  m. 

From   Berkshire  Street  to 
Fairview 4.14     5:00  — 5:30  p.  m. 


Fare  on 
Trippers 
(Cents) 

Regular 

Fare 
(Cents)  ? 

ones 

18 

24 

4 

18 

24 

4 

12 

18 

3 

12 

18 

3 

12 

18 

3 

12 

18 

3 

between  the  Holyoke  City  Hall  and  the  West  Spring- 
field line  at  once.  All  revenue  tickets  are  rung  up  on  this 
same  register.  Transfers  and  trip  passes  collected  are 
not  registered,  but  turned  in  at  the  end  of  the  day's 
run  in  a  special  envelope. 

The  company  in  its  accounting  keeps  traffic  records 
somewhat  different  from  those  of  other  companies, 
aiming  to  get  the  number  of  zone  riders  paying  cash  or 
ticket  fares  or  riding  on  free  passes.  No  attempt  is 
made  to  get  the  actual  number  of  passengers  carried  or 
the  number  of  zones  ridden  by  each  passenger. 

The  form  of  day  card  in  use,  shown  in  an  accom- 
panying illustration,  is  designed  so  that  the  conductor 
can  by  straightforward  addition  get  the  total  zone 
riders  on  each  trip  or  run.    On  the  face  of  the  day  card 
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All  closed  and  open  cars  are  equipped  with  a  single 
overhead  register.  In  general,  all  cash  and  ticket  fares 
collected  in  each  zone  are  rung  up  on  the  overhead  reg- 
ister, which  records  6  cents  for  each  registration 
with  the  exception  of  the  Springfield-Holyoke  Limited 
cars,  where  each  registration  has  a  value  of  12  cents, 
due  to  the  fact  that  conductors  collect  both  zone  fares 
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1.  STRIP  OF  FIVE  TICKETS  SOLD 
FOR  30  CENTS 

2.  PUPILS'  TICKETS 

3.  MONTHLY    PASS 

4.  AMHERST  TRANSFER 

5.  .\NNUAL   PASS 

6.  EMPLOYEES'  SPECIAL  TICKET 


is  kept  a  record  by  trips  and  a  summary  for  each  run. 
It  is  essential  that  a  separate  day  card  be  kept  for 
each  run  in  order  that  the  accounting  department  can 
keep  comparative  records  for  each  of  the  several  routes 
operated.  This  is  particularly  true  where  conductors 
during  a  day  operate  over  two  or  more  regular  runs. 
The  conductor  at  the  time  of  taking  his  car  posts  in 
the  columns  in  the  upper,  left-hand  corner  the  register 
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4.      TRANSFER    ENVELOPE 


number,  the  time,  and  the  opening  number  on  the  reg- 
ister totalizer. and  then  lists  the  run  number  and  points 
applying. 

Trip  figures  are  kept  by  the  conductor  to  show  col- 
lections for  each  fare  zone.     All  revenue  passengers. 


fare  zone,  are  recorded  in  the  column  "Fares  Registered.' 
This  reading,  which  is  representative  of  the  total  num- 
ber of  cash  and  revenue  ticket  fares  collected  in  thai 
zone,  is  detailed  in  the  respective  columns  to  show  casl 
fares,  regular  tickets,  i.e.,  full-fare  tickets,  school  oi 


the  fares  of  whom  are  registered  on  the  car  in  each     pupils'  tickets,  and  special  tickets  that  are  registered 
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On  completing  the  zone  collection  or  on  reaching  the 
zone  limit  the  conductor  turns  the  register  "down,"  and 
then  enters  the  car  and  makes  the  collection  for  that 
zone.  No  particular  trouble  has  been  experienced  due 
to  complaints  on  the  part  of  the  conductors  as  to  in- 
ability to  make  a  collection  in  the  time  required  for  a 
car  to  traverse,  the  length  of  a  zone.  Cars  as  a  rule 
have  a  speed  of  approximately  12  to  15  m.p.h.,  and  this 
with  stops  gives  the  conductor  from  eight  to  ten  min- 
utes to  make  a  zone  collection  and  post  his  day  card. 

At  the  end  of  the  day  the  conductor  totals  the  vari- 
ous columns  for  each  fare  zone  and  makes  a  summary 
of  his  work  in  the  space  provided  in  the  upper  right 
hand  corner  of  the  day  card.  He  lists  the  cash  and 
also  converts  the  tickets  collected  into  money  so  as  to 
arrive  at  the  total  money  equivalent  for  the  day.  Under 
this  plan,  it  is  possible  to  obtain  the  approximate  previ- 
ous day's  receipts  with  a  minimum  of  effort  in  a  very 
short  time  by  simply  totaling  the  figures  of  the  "Total 


1919 


AT  LEFT— TWELVE  MONTHS'  PROGRESSIVE  TOTALS. 
RIGHT— PERCENTAGE   VARIATION   TEAR   1919 
OVER  1918 


AT 


Revenue"    columns    on    conductors'    day    cards    on    an 
adding  machine. 

No  car  register  card  is  used,  for  all  register  readings 
are  summarized  and  reconciled  with  fares  registered 
and  with  a  special  register  reading  report  which  is 
posted  each  time  a  car  leaves  and  enters  the  car  house. 

Conductor's  Turn-In 
On  completion  of  a  day's  work  all  conductors  make 
a  daily  turn-in  to  a  receiver  at  the  car  house.  To  facili- 
tate counting  the  receivers  require  a  regular  form  of 
cash  statement,  showing  the  amount  of  cash  in  the 
various    denominations    that    accompany    the    turn-in. 


HOLYOKE   DIV.- 

5^.  Fares 
and  free  Transfers. 
AMHERST  DIV.- 

yj.  Fare  Zones 


HOLYOKE  DIV.- 

2- 5t.  Zones  with 
6|tTicket  good 

,  for? 


6^.  Zones 
ferminatinq 
at  Hdyoke 
City  Hall 
averaging 
_ "Smiles  in 


^._r?Zone5.  .T^.Holyoke  ^, 
^  Free  Transfers  ^  Central  Area,  s  Lfingth. 
ajin  Central  Area  _-5i.  5ub  and  3,'No Transfers 
j^  AMHERST  OIV.-c  Int.  Zones  on  gor  reduced 
ii;7t.  Fare  Zones,   -^entire System. z  Rate TTckets. 
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FINANCIAL  RESULTS  OF  THE  SEVERAL  FARE  SCHEDULES 
IN  GRAPHICAL  FORM 


I 


STATISTICS  AS  TO  VARIOUS  FARE  SCHEDULES 

Year  Ended  Feb.  18,  1918,  to  Jan.  I,  1919,  to 
Dec.  31,1917  Dec.  31,  1918  Nov.  8,   1919 
5-cent  central  area  free  5-cent  central  area  free  trans- 
transfers fers 7-cent  central  area 

5-ceAt  suburban  Kone .  5-cent  suburban  zones;  7-cent 

interurban  sones S-cent  suburban  and  interur- 

ban  sonee 

Maximum  10.06  Maximum  6.67;  average  2.26  Maximum  6.40;  average  2.54 

Maximum  3.77;  average  2.58  Maximum  2.94;  average  2.07 

7  18 

30.78  37.50  49.81 

30.84  37.52  51   54 

24  21  31.21  39  71 

6  20  6.84  7.61 

'           0.68  0.83  0  73 

6.88  7.67  8.34 

$2  98  $3.56  $4.91 

3.00  3.58  5.08 

2.34  2.98  3.90 

59.5  65.4  75.0 

45  8  0  7.2 

66.0  73  4  82  2 


Kate  of  fare 

l.erigth  of  ride  for  one  fare,  central  area 

Suburban  and  interurban  zones 

Number  of  zones 

Car-Mile  Statistics: 

Passenger  revenue  (oenta) 

Operating  revenue  (eente) 

Operating  expenses  (ocnte) 

Itevetme  zone  passengers 

7' rannfer  zone  passengers 

Total  zone  passengers 

far-flour  .SlatistioB: 

f'asscnger  reventie 

Operating  revenue 

Operating  expeUHefl 

Revenue  zone  passcngera • 

Zone  passengers r*...' 

Total  zone  passengers -, 

*  H-olyok*  Division  only. 


Nov.  9,  1919,  to 
Dec.  31,  1919 

6-ceDt  zones  in  former  oentral 
area 

6-cent  suburban  and  interur- 
ban zones 
Maximum  2.33;  average  1.97 
Maximum  3.07:  average  2.18 
29 

52.39 
54.12 
37.20 

8  91 

0.01 

8.92 

$5.34 
5.51 
3.76 

90  5 

0.1 

90  6 
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The  receiver  takes  the  cash,  checks  it  to  the  slip  and 
makes  out  in  duplicate  a  "conductor's  official  receipt," 
leaving  the  duplicate  in  a  book  for  future  auditing  and 
reference.  The  conductor  signs  this  receipt  and  it  is 
attached  to  his  day  card  to  signify  that  he  has  turned 
in  the  day's  receipts,  subject  to  a  final  checking  by  the 
auditor's  office  for  errors  and  omissions. 

Financial  Results  of  the  Various  Systems 

Previous  to  Feb.  18,  1918,  fares  in  the  Holyoke  Divi- 
sion were  based  on  5-cent  units  except  in  the  Amherst 
and  Sunderland  Division,  where  7  cents  was  the  unit. 

In  the  Holyoke  Division  the  ride  for  a  nickel  was 
comparatively  long  in  certain  cases,  ranging  from  7.26 
to  10.06  miles  in  twelve  instances.  Possible  rides  of 
more  than  6  miles  were  frequent.  On  Feb.  18,  1918, 
zone  fares  were  first  established  in  the  city  of  Holyoke 
at  5  cents  per  zone,  with  a  reduced  rate  ticket  at  six  for 
40  cents  (61  cents)  for  a  ride  between  any  point  in 
the  central  zone  and  any  point  in  the  adjacent  outlying 
zone.  This  fare  schedule  was  in  effect  until  Dec.  31, 
1918,  and  showed  an  actual  loss  in  revenue,  although  if 
conditions  surrounding  the  influenza  epidemic  in  Oc- 
tober, 1918,  and  the  strike  in  November  of  the  same 
year  are  discounted,  so  as  to  make  the  earnings  so  far 
88  possible  comparable  with  those  of  the  previous  year, 
it  is  believed  that  the  theoretical  increase  would  have 
been  1.2  per  cent  in  passenger  revenue.  Actual  in- 
crease in  1918,  however,  exclusive  of  the  two  months, 
October  and  November,  varied  from  a  maximum  of  7.38 
per  cent  for  May  to  a  decrease  of  2.87  per  cent  for  July. 
The  details  as  to  the  layout  of  this  plan  were  given  in 
the  Electric  Railway  Journal  for  Jan.  12, 1918,  pages 
77-80,  and  Sept.  14,  1918,  page  458. 

On  Jan.  1,  1919,  another  scale  of  fares  on  a  some- 
what different  basis  was  established.  This  plan  had  a 
central  area  including  a  part  of  the  first  outlying  5- 
cent  zone,  and  a  fare  of  7  cents  with  free  transfers  in 
this  area.  In  reality  the  minimum  fare  in  the  central 
area  and  the  fare  to  the  limit  of  the  former  first  subur- 
ban or  outlying  zone  was  increased  2  cents.  Suburban 
and  interurban  zones  were  shortened  and  had  a  fare  of 
5  cents.  The  reason  for  this  increase  was  the  inability 
of  the  company  to  secure  the  anticipated  revenue  from 
the  aystem  allowed  by  the  Massachusetts  Public  Service 
Commission  to  become  eflfective  on  Feb.  18,  1918. 

This  ayat«m  showed  a  considerable  greater  earning 
power  than  the  one  superseded,  as  will  be  noted  by  the 
accompanying  curves.  The  first  month's  operation 
showed  a  35  per  cent  increase  over  the  old  system  of 
fare*,  while  for  the  period  Jan.  1  to  Aug.  1,  1919,  the 
average  increMe  was  approximately  32.8  per  cent  with 
but  little  if  any  traffic  loss.  The  tickets  under  this 
system,  of  which  there  were  three,  namely,  a  10-cent 
ticket  sold  in  lots  of  five  for  a  12-cent,  two-zone  ride  at 
any  hour  of  the  day ;  a  7-cent  ticket  also  sold  in  lots  of 
five  for  a  10-cent,  two-zone  ride,  during  certain  hours 
of  the  day ;  and  a  full-fare  7-cent  ticket  for  use  in  the 
central  zone,  produced  29  per  cent  of  the  total  passenger 
revenue.  While  this  percentage  may  seem  small,  actual 
observations  would  indicate  that  in  the  first  outlying 
■one  nearly  75  per  cent  of  the  passengers  rode  on  10- 
e«nt  and  7-cent  reduced  rate  tickets. 

In  August,  1919,  an  award  was  given  by  a  local  board 
of  arbitration,  increasing  the  wages  of  all  employees 
approximately  33  per  cent,  and  inasmuch  as  the  system 
of  fares  then  in  effect  failed  to  earn  suflkient  revenue 


to  pfky  this  increase  it  became  necessary  to  seek  the 
additional  revenue. 

The  company  believed  that  the  minimum  fares  should 
be  kept  as  low  as  possible  and  few  changes  if  any 
made  in  the  suburban  fare  limits  in  order  that  the 
traffic  loss  may  also  be  kept  at  a  minimum.  Bearing 
this  in  mind  a  rate  structure  was  built  up  with  2-mile 
zones  with  a  minimum  fare  of  6  cents  per  zone.  Actual 
results  from  operation  have  proved  that  this  was  the 
correct  diagnosis,  for  the  loss  in  traffic  has  been  nil 
and  practically  the  theoretical  increase  in  revenue 
anticipated  has  been  actually  realized. 

Car-mile  passenger  revenues  average  51.50  cents  in 
November,  1919,  as  against  33.39  cents  for  1918  and 
29.06  cents  for  1917,  while  car-hour  earnings  that  aver- 
aged $2.78  in  1917  and  $3.32  in  1918  have  increased 
to  $5.25  in  November,  1919.  Against  this,  operating 
revenues  have  also  increased  from  $3  in  1917  to  $5.47 
in  November,  1919. 

The  table  on  page  753  and  accompanying  diagrams 
show  the  actual  monthly  and  periodical  variations  in 
the  four  different  rate  structures.  It  is  to  be  noted 
that  the  schedule  in  effect  on  Nov.  9  last  shows  the  best 
earning  power  of  the  four  schedules  shown— ^iue  prin- 
cipally to  the  fact  that  the  company  by  keeping  the 
minimum  fare  at  the  lowe.st  possible  point  and  elimin- 
ating transfers  has  been  able  to  increase  instead  of 
decrease  the  riding  habit. 


Welfare  Work  Among  Philadelphia 
Employees 

CO-OPERATIVE  welfare  work  is  proving  successful 
in  Philadelphia,  according  to  the  last  P.  R.  T.  re- 
port. Last  September  the  membership  in  the  Co- 
operative Welfare  Association  had  reached  99.51  per 
cent  of  the  eligible  employees.  The  company  in  recog- 
nition of  this  record  doubled  its  contribution  to  the 
association  and,  effective  Jan.  1,  1920,  is  contributing 
$20,000  monthly.  This  sum  is  equal  to  $2  for  each 
$1  of  dues  paid  by  the  members. 

During  the  first  16  months  existence,  that  is  up 
to  Dec  31,  1919,  the  association  paid  $1,000  life  in- 
surance to  the  beneficiaries  of  184  employees.  Sick 
benefits  were  paid  to  1645  employees  at  the  rate  of 
$1.50  per  day,  totaling  $75,572.50.  Pensions  have  been 
paid  to  ninety-nine  employees  at  the  rate  of  $40  per 
month.  On  Dec.  31  the  total  pensions  being  paid  were 
at  the  rate  of  $47,520  per  year. 

In  October.  1919.  a  savings  fund  was  opened  by  the 
employees  and  on  Dec.  27.  1919,  over  two-thirds  of 
the  membership  had  opened  accounts,  with  an  average 
of  $10  a  month  to  each  account  Prediction  is  made 
that  prior  to  the  next  -annual  meeting,  which  will  be 
in  September.  1920,  80  per  cent  of  the  members  would 
have  savings  accounts  and  the  accumulated  total  wouW 
be  more  than  $1,000,000. 


Safety  Cars  Cheap  to  Run 

THE  report  of  the  Committee  of  One  Hundred  of  the 
Kansas  City  (Mo.)  Chamber  of  Commerce  indicates 
that  the  thirty  one-man  .safety  cars  have  proven  eco- 
nomical in  operation.  The  total  cost  of  operation  is 
about  19  cents  per  car-mile,  as  compared  with  32  cents 
for  the  larger  cars,  even  though  operators  are  paid  6 
cents  more  than  regular  trainmen. 
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Co-operation  in  Electrolysis  Research 

Research  Sub-Committee  of  American  Committee  on  Electrolysis  and  United  States  Bureau 
of  Standards  Are  Working  Jointly  in  Collecting  and  Digesting  Data 


B.   J.   ARNOLD 

Chairman  American 
Committee  on  Electrolysis 


FROM  time  to  time  the  Electric  Railway  Journal 
has  discussed  the  work  of  the  American  commit- 
tee on  electrolysis  and  its  predecessors  and  the 
researches  which  have  been  made  by  the  United  States 
Bureau  of  Standards.  Now  that  the  American  com- 
mittee is  taking  up  its  work  again  actively,  with  meet- 
ings of  the  research  sub-committee  held  on  the  last  Fri- 
day of  each  month,  it  is  appropriate  to  review  the  whole 
program  of  research 
on  prevention  of  elec- 
trolysis from  stray 
€  1  e  c  trie  currents  as 
planned  by  the  Ameri- 
can committee  in  co- 
operation with  the 
Bureau  of  Standards. 
The  present  article 
has  been  prepared 
with  this  idea  in  view. 
Those  who  were 
concerned  with  the 
operation  of  electric 
railways  in  the  nine- 
ties and  the  early 
years  of  the  present 
century  will  recall  the 
incredulity  and  sur- 
prise attending  the 
first  evidences  of 

stray-current  electrolysis,  and  how  this  surprise  was  fol- 
lowed by  dismay  as  increasing  numbers  of  pipes  were 
unearthed  showing  the  ravages  of  unconfined  currents. 
It  was  a  phenomenon  entirely  new  and  unforeseen  to  the 
railway  engineers  as  well  as  the  pipe  and  cable-owning 
companies,  and  one  for  which  no  effective  remedy  was 
known.  In  those  early  days  the  return  circuit  was  not 
given  the  attention  that  it  now  receives,  partly  because 
the  importance  of  the  electrolysis  problem  was  not  ap- 
preciated, partly  because  of  the  primitive  state  of  the  art 
of  rail  bonding  and  often  because  the  earth  was  inten- 
tionally relied  upon  to  carry  the  return  current,  on  the 
assumption  that  it  offered  no  electrical  resistance. 

The  history  of  the  development  of  rail  bonding  is  in 
itself  an  interesting  story  and  those  who  are  familiar 
with  it  know  that  the  number  of  types  of  bonds  which 
have  been  used  is  legion.  The  bonded  rail  joint  has 
been  the  weakest  link  in  the  return  circuit  and  until 
the  adoption  of  the  welded  joint,  now  commonly  used  in 
the  larger  cities,  was  responsible  more  than  any  other 
one  thing  for  the  extremely  bad  electrolysis  conditions 
which  existed  in  many  cities.  With  the  improvement 
of  the  return  circuit  through  the  use  of  heavier  rails, 
better  bonds,  welded  joints  and  supplementary  feeders, 
railway  loads  also  increased  and  often  at  a  rate  far 
greater  than  the  increase  in  the  return  circuit.  The 
result  was  that  with  the  phenomenal  grow^th  of  the 
electric  railways  those  factors  which  were  not  vitally 
and  immediately  necessary  to  the  operation  of  the  cars 
were  often   slighted   or  entirely   neglected.     In   not    a 


few  instances  the  electrolysis  problem  was  one  of  the 
factors  neglected  during  this  early  period. 

From  the  very  first  appearance  of  electrolysis,  nearly 
thirty  years  ago,  there  has  been  no  end  of  speculation 
and  uncertainty  concerning  the  whole  subject.  The 
difficulty  of  observing  the  extent  and  progress  of  dam- 
age on  underground  structures;  the  rapidly  changing 
conditions  resulting  from  extensions,  improvements  and 

abandoned  power  sta- 
tions; the  great  varia- 


DR.    E.   B.    ROSA 

Secretary  American 
Committee  on  Electrolysis 


tions  in  local  c  o  n  d  i- 
tions,  as,  for  example, 
earth  resistance  and 
different  types  of 
roadbed,  as  well  as 
many  other  factors, 
all  contributed  to  the 
difficulty  of  adequately 
analyzing  and  solving 
the  problem.  Many 
methods  of  correcting 
the  trouble  were  pro- 
posed and  used,  but  no 
standard  practice  has 
ever  been  agreed  upon 
in  this  country  other 
than  the  maintenance 
of  the  return  circuit 
to  the  highest  stand- 
ard practicable.  The  cable-owning  interests  early  found 
that  a  substantial  degree  of  protection  could  be  secured 
by  draining  the  sheaths  of  the  cables  in  areas  where 
they  were  found  to  be  positive  to  the  earth,  to  the  nega- 
tive railway  bus  or  to  some  other  point  on  the  return 
circuit,  and  this  practice  has  been  and  now  is  consist- 
ently followed.  The  same  method  was  employed,  in  some 
cases  by  the  railways  and  in  others  by  the  water  and  gas 
companies,  in  an  effort  to  protect  the  underground  pip- 
ing systems.  This  method  of  electrolysis  mitigation! 
known  as  pipe  drainage,  though  widely  used,  is  in  dis- 
repute among  many  engineers  and  pipe-owning  com- 
panies. 

A  Decade  of  Investigation  By  the  Bureau 

It  was  because  of  the  wide  divergence  of  opinion  and 
the  lack  of  engineering  knowledge  on  the  subject  of 
electrolysis,  as  exhibited  by  many  requests  for  in- 
formation, that  the  Bureau  of  Standards  took  up  a 
general  study  of  the  whole  problem  in  1910.  The  first 
efforts  of  the  bureau  in  this  field  were  devoted  to  a 
study  of  some  of  the  more  important  fundamental 
principles  involved.  Laboratory  and  field  investiga- 
tions were  carried  out  and  reports  were  published  on 
many  phases  of  the  electrolysis  problem.  These  in- 
cluded electrolysis  in  concrete;  the  laws  governing  the 
electrolytic  corrosion  of  iron  and  lead;  earth  resistance, 
and  its  relation  to  electrolysis  of  underground  struc- 
tures; leakage  resistance  of  electric  railway  roadbeds; 
modern  practice  in  the  construction  and  maintenance 
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of  rail  joints  and  bonds,  and  the  principal  methods 
that  have  been  proposed  for  electrolysis  mitigation. 
Numerous  field  surveys  were  also  made  by  the  Bureau 
of  S-tandards  and  these  have  not  only  formed  the  basis 
for  a  publication  on  the  methods  of  making  electrolysis 
surveys,  but  have  given  an  opportunity  to  experiment 
with  different  methods  of  mitigation.  The  reports  of 
these  various  laboratorj'  and  field  investigations  have 
had  a  wide  distribution  and  have  been  very  helpful  to 
engineers  in  bringing  about  better  electrolysis  condi- 
tions. 

American  Committee  on  Electrolysis  Formed 

In  1913  through  the  activity  of  some  members  of  the 
American  Institute  of  Electrical  Engineers,  the  Amer- 
ican   committee    on    electrolysis,    first    known    as    the 


who  generally  disagree  as  to  the  cause  of  the  trouble  and 
the  remedies  therefore.  The  dispute  sometimes  gets  into- 
the  newspapers,  occasioning  unpleasant  notoriety  and  re- 
sulting in  more  or  less  drastic  municipal  action  by  the 
city  government  concerned.  Much  of  this  could  be  avoided 
if  a  body  such  as  this  committee  could  be  created  which 
would  consider  broadly  the  questions  covered  by  the  con- 
troversy, without  attempting  to  pass  upon  the  questions 
at  issue,  but  to  report  back  to  their  respective  organiza- 
tions so  that  in  time  the  committee  would  come  to  be  recog- 
nized as  a  neutral  body  whose  decisions  would  be  authori- 
tative, the  same  as  the  standards  committee  of  the  Amer- 
ican Institute  of  Electrical  Engineers  in  connection  with 
matters  of  definition  and  standardization,  which  is  a  recog- 
nized authority  that  nobody  ever  attempts  to  question. 
With  that  end  in  view  the  institute  initiated  the  movement 
to  organize  a  national  body  to  consider  the  general  subject 
and  agree  upon  any  basic  principles  or  methods  of  pro- 
cedure to  be  followed  in  the  case  of  electrolysis  disputes. 

In  1916  the  American  committee  printed  a  prelim- 
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joint  national  committee  on  electrolysis,  was  organ- 
ized, representing  the  following  organizations  in  addi- 
tion to  that  already  mentioned:  American  Electric 
Railway  Association,  American  Gas  Association,  Amer- 
ican Railway  Engineering  Association,  American  Tele- 
phone &  Telegraph  Company,  American  Water  Works 
AMOciation,  National  Electric  Light  Association,  Nat- 
ural Gas  As.tociation,  National  Bureau  of  Standards. 
On  Feb.  25,  1914,  at  the  second  regular  meeting  of  the 
committee,  the  following  statement  was  made  aa  the 
reason  for  its  formation  and  is  evidence  that  the  com- 
mittee was  fully  aware  of  conditions  as  they  existed 
at  that  time: 

Klectrolytic  controversies  have  in  the  past  given  rise  to 
unnecessary  and  acrimonious  disputes,  and  not  infrc<]upntly 
have  resulted  in  litiKntion  between  the  corporation.H  con- 
cerned. The  usual  procedure  in  disputes  of  this  kind  has 
been  for  each  side  to  employ  one  or  more  electrical  experts 


inary  report  for  submission  to  its  principals  under  the 
following  general  captions: 

I.     Principles  and  Definitions. 
II.     Methods  of  Making  Electrolysis  Surveys. 
III.     American  Practice. 
IV.     European  Practice. 
V.     Bibliography. 
No  effort  was  made  to  standardize  practice  or  to  agree 
on  methods  of  mitigation. 

After  the  preparation  of  this  report  and  during  the 
period  of  the  war  the  committee  was  inactive.  The 
Bureau  of  Standards  also,  except  for  making  a  few 
surveys,  devoted  all  of  its  activities  to  military  and 
naval  problems  for  a  period  of  two  years  or  more,  so 
that  no  material  progress  in  electrolysis  mitigation  was 
made  during  this  period. 

It  thus  appears  that  at  the  present  time,  although 
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much  valuable  research  work  has  been  done  and  the 
individual  utility  companies,  working  independently, 
have  in  many  cities  brought  about  greatly  improved 
electrolysis  conditions,  there  still  remains  much  differ- 
ence of  opinion  as  to  the  applicability  of  the  various 
methods  of  mitigation,  and  the  conditions  described  in 
.1914  at  the  organization  of  this  joint  committee  and 
which  the  committee  was  formed  to  correct  are,  in 
large  measure,  still  prevalent. 

Sim-COMMITTEE    ON    RESEARCH    IS    NOW    AT    WORK 

In  reviving  activities  a  year  ago,  the  American  Com- 
mittee on  Electrolysis  appointed  a  research  sub-com- 
mittee to  engage  actively  in  technical  investigations  in 
co-operation  with  the  Bureau  of  Standards,  for  the 
purpose  of  securing  needed  information  particularly  on 
controversial  questions. 

The  one  subject  more  than  any  other  upon  which 
engineers  have  disagreed  is  pipe  drainage.  In  spite  of 
the  wide  application  of  this  principle,  there  is  much 
difference  of  opinion  as  to  the  extent  to  which  it  should 
be  used.  A  number  of  questions  such  as,  for  example, 
joint  electrolysis  at  high-resistance  pipe  joints,  inter- 
change of  current  between  unequally  drained  systems, 
and  gas  explosions  on  heavily  drained  pipes  can  be 
settled  only  by  comprehensive  study  in  the  field,  in  co- 
operation with  the  local  pipe  owning  companies.  The 
research  sub-committee  and  the  Bureau  of  Standards 
are  accordingly  attacking  these  problems  and  are  re- 
ceiving the  cordial  support  of  a  number  of  water  and 
gas  companies.  An  investigation  limited  mainly  to 
joint  electrolysis  has  already  been  carried  out  in  one 
city  and  valuable  information  obtained  relating  to 
joint  electrolysis  and  interchange  of  current  between 
different  systems.  Similar  studies  are  to  be  made  in 
a  number  of  other  cities  and  it  is  hoped  that  these  will 
form  the  basis  for  substantial  agreement  on  the  whole 
subject  of  pipe  drainage.  Other  methods  of  mitigation, 
including  the  three-wire  method  of  power  distribution 
and  reduced  feeding  distances  made  possible  by  the 
use  of  automatic  substations,  will  be  studied  with  re- 
spect to  their  applicability  under  different  conditions. 

With  the  street  railway  and  pipe-owning  companies 
and  the  lead-cable  interests  all  working  together  in 
harmony,  assisted  by  the  Bureau  of  Standards,  a 
neutral  body,  conditions  are  most  favorable  for  deter- 
mining the  facts  relating  to  electrolysis.  It  is  only 
by  co-operation  of  this  nature  that  complex  problems 
involving  the  welfare  of  so  many  interests  can  be  ade- 
quately dealt  with.  With  this  arrangement  for  co- 
operation it  is  not  unreasonable  to  hope  that  ultimately 
the  American  Committee  on  Electrolysis  will  be  able  to 
report  definitely  on  all  methods  of  mitigation,  describ- 
ing the  advantages  and  limitations  of  each,  and  so  far  as 
possible   recommend   suitable   standards   of   practice. 


Private  Autos  Cut  Revenue  12  Per  Cent 

A  COMMITTEE  of  the  Massachusetts  Legislature 
appointed  to  make  a  study  of  the  cost  of  operation 
of  motor  buses  and  electric  trolley  cars  has  estimated 
that  privately  owned  automobiles,  exclusive  of  jitneys 
or  motor  buses  operated  for  hire,  have  reduced  the 
income  of  the  traction  lines  in  that  State  by  12  per  cent. 
If  this  reduction  should  be  applied  to  the  whole  country 
in  proportion  to  the  population  the  total  reduction  in 
electric  car  earnings  would  amount  to  $17,000,000  per 
year. 


Hershey  Cuban  Railway  Being 
Electrified 

steam   Road   Connecting   Havana,   Matanzas   and 

Santa  Cruz  to  Be  Equipped  for  1,200-Volt 

Operation,  with  Automatic  Substations 

By  F.  W.  Peters 

Railway    &    Traction    Engineering   Department,    General    Electric 
Company,  Schenectady,  N.  Y. 

HERSHEY  Central,  a  beautifully  situated  town  over- 
looking the  Gulf  of  Mexico,  is  located  on  the  north 
coast  of  Cuba  practically  midway  between  Havana  and 
Matanzas,  some  56  miles  apart.  The  major  activity  here 
as  well  as  at  numerous  other  "centrals"  on  the  island  is 
the  manufacture  of  sugar.  The  mill  here  is  served  by 
the  Hershey  Cuban  Railway,  having  approximately  35 
miles  of  single  track,  which  is  now  being  electrified  and 
extended.  With  various  extensions,  short  spurs  and  sid- 
ings, there  will  ultimately  be  80  miles  of  electrified 
single  track. 

The  service  to  be  maintained  will  consist  of  cane  and 
sugar  transportation,  besides  through  and  local  com- 


MAP  OF  PART  OF  CUBA,  SHOWING  NEWLY  ELECTRIFIED 
HERSHEY   CUBAN   RAILWAY 

modity  freight,  express  service  and  multiple-unit  pas- 
senger train  .service  operating  on  one-hour  headway 
between  Havana  and  Matanzas. 

The  1,200-volt  direct-current  system  will  be  used,  with 
10-point  catenary  trolley  wire  construction.  The  over- 
head will  be  suspended  largely  from  bracket  arms  on 
creosoted  pine  poles,  which  will  carry  in  addition  the 
steel-cored  aluminum  transmission  circuits  and  795,- 
000  circ.mil  aluminum   1,200-volt   feeders. 

The  freight  motive  power  comprises  seven  60-ton, 
four-motor  locomotives  designed  to  meet  American 
standards,  and  the  multiple-unit  cars  will  be  equipped 
to  make  a  free  running  speed  of  40  m.p.h.  and  will 
weigh  about  29  tons.  There  will  be  ten  straight  pas- 
senger cars  seating  fifty  persons,  three  combination 
passenger  and  baggage  cars  and  two  combination  ex- 
press and  mail  cars. 

The  power-generating  and  substation  equipment  will 
be  as  shown  in  the  accompanying  table.  This  equipment 
and  the  buildings  in  which  it  will  be  housed  are  of 
modern  design  and  construction  in  every  particular.  An 
interesting  thijig  about  the  power  plant  is  that  on 
account  of  the  mild  climate  the  boilers  have  been  located 
out  of  doors,  with  only  a  roof  over  them  for  protection 
against  the  tropical  rains.    This  affords  agreeable  work- 
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ing  conditions  for  the  men,  and  it  insures  minimum 
building  cost  and  reduced  operating  expense,  because 
the  boilers  are  located  adjacent  to  the  sugar  mill  boilers 
and  one  boiler  house  organization  can  serve  both. 

The  two  outlying  automatic  substations,  one  of  which 
is  located  near  Havana  and  the  other  near  Matanzas, 
are  duplicates,  each  containing  one  1,000-kw.  group  of 
synchronous  converters,  consisting  of  two  500-kw.  600- 
volt  machines  connected  in  series.  A  third  500-kw. 
600-volt  spare  converter  is  provided  with  change-over 
switches,  so  that  it  may  be  conveniently  substituted  for 
either  the  high  or  low  machine  of  the  group.* 


l,ju«-V01/r  i-OCoMciTlVt;  KuK  ilKRSHKY  CUBAN  RAILWAY 

POWER  HOUSE  AND  SUBSTATION   DATA— HERSHEY 

CUBAN  RAILWAY 

G«neratlnir  Station  Number 

2,600-kva.  tiiri  natora S 

3S-kw.    turbli.  1 

60-kw.    motor   .  1    exciters 1 

(00-hp.   oll-fln'd  st'.um   boiler* 4 

3,000-Kva.  atep-up  tranaformcr  banka 2 

3o0-kva.  atation  auxiliary  trnnKformer  banka 1 

Switchboard    1 

Spray    jtond    1 

Main   Railway  Substation 

1.000-kw.  1,200-volt  d.c.  synclironou*  ronverter  croups....  2 

l.OSO-kva.  atep-down  converter  transformc-r  banks 2 

Railway  switchboard   1 

Each  of  Two  Outlylnc  Automatic  Subatallonii 

1,000-kw.  1,200-volt  d.c  synchronous  converter  groups.  ...  I 

1,060-kva.   step-down  converter  trnnsformer  banks 1 

SOO-kw.  JOO-volt  d.c.  spare  converter 1 

SSO-kva.    sInKle-phase   step-down    xpnre   transformer 1 

Automatic   control    equipment 1 


The  switching  equipment  is  completely  automatic 
in  operation  and  is  similar  to  those  which  have  proved 
successful  in  many  parts  of  the  United  States. 

The  power  transmission  is  33,000-volt,  three-phase, 
and  provision  is  made  for  carrying  two  transmission 
circuits  on  a  single  line  of  poles  between  the  power 
station  and  Matanzas.  These  will  serve  the  railway  sub- 
station on  the  Matanzas  division  as  well  as  certain  rail- 
way and  commercial  power  applications  in  Matanzas. 

On  the  Havana  division  immediate  provision  is  made 
for  carrying  one  thrce-pha.se  transmission  circuit  to 
aer\'e  the  Havana  division  railway  substation  and  sup- 
pt>'  any  commercial  power  demand  along  the  right-of- 
way.  Forty-five- foot  creosoted  poles  of  150-ft.  spacing 
have  been  used,  and  the  pole  line  carries  at  the  top  a  i-in. 
galvanized  steel-strand  ground  wire  and  either  one  or 
two  No.  0  steel-reinforced  aluminum  .3.3,000-volt  three- 
phase  transmission  circuits,  mounted  on  pin  type  in- 
sulators and  creosoted  wood  cross-arms. 

The  contact  wire  is  No.  0000  grooved  trolley  wire 


supported  from  a  A-in.  galvanized  ateel-strand  mes- 
senger, carried  on  pin  type  insulators  with  galvanized 
tee-iron  and  bracket-arm.s.  On  sidings  and  special 
work  cross-span  suspension  is  used. 

Steel-terminal  No.  0000  copper  strand  acetylene  g»ti- 
weld  rail  bonds  are  used  throughout. 

To   protect   against   the    rapid    deterioration   of   ex- 
posed ferrous  metals,  so  prevalent  in  tropical  countries, 
all  iron  parts  employed  in  the  transmission  system  are  ; 
protected  by  hot-dipped  galvanizing  or  sherardizing. 


French  Cautious  Regarding  Inductive 
Interference 

THE  French  technical  papers  have  given  much  space  - 
recently  to  an  article  by  J.  B.  Pomey,  who  was  a 
member  of  the  French  Electrification  Commission  which 
visited  the  United  States  about  a  year  ago.  The  article 
appeared  originally  in  the  issue  of  the  Annales  de.i 
Pastes,  TMegraphes  et  Telephones,  for  December,  1919, 
p.  566.  While  this  article  covers  the  general  observa- 
tions of  the  author  made  during  his  visit  to  this  country, 
it  gives  special  attention  to  the  inductive  influence  ex- 
erted by  traction  lines  on  communication  circuits. 

The  principal  point  in  this  connection  is  that  condi-  i 
tions  in  France  and  the  United  States  are  so  different 
that  it  may  not  be  practicable  to  apply  directly  the  solu- 
tions of  the  inductive  interference  problems  in  France 
which  have  been  successfully  developed  in  the  United 
States.  As  to  inductive  interference  from  direct  cur- 
rent traction  systems,  he  points  out  that  while  up  to 
the  present  time  the  direct-current  system  has  not  inter- 
fered with  the  communication  lines,  it  will  not  be  wise 
to  generalize  too  much  as  yet.  More  sensitive  communi- 
cation apparatus  may  be  used  in  the  future  and,  on  the 
other  hand,  the  volume  of  the  current  used  in  hea\->' 
electric  traction  will  increase. 

Mr.  Pomey  refers  appreciatively  to  the  use  of  the 
high-speed  circuit  breaker  on  the  St.  Paul  electrifica- 
tion, which  prevents  the  increase  of  short-circuit  cur- 
rent to  unmanageable  values.  He  recommends  that  in 
the  choice  of  a  sy.stem  of  electrification  for  France  the 
characteristic  influences  of  the  system  upon  the  neigh- 
boring communication  circuits  be  studied  by  means  of 
the  oscillograph.  The  effect  of  the  operation  of  high- 
speed circuit  breakers  must  be  included  in  the  study. 


Costs  Increase  75  Per  Cent 

TYIK  report  of  the  Committee  of  One  Hundred  of 
the  Kansas  City,  Mo.  Chamber  of  Commerce  on  the 
local  traction  situation  shows  that  the  local  cost  of 
service  per  revenue  pas.senger  carried  has  increa.sed  75 
per  cent  since  1915.  The  accompanying  table  shows  the 
cost  of  carrying  each  pa."««enger,  as  compared  with  the 
fare  received,  in  each  of  the  five  years  during  which 
the  present  franchise  has  been  in  operation: 

Pw  Cei.t 

1*15        1*1*        1*17        1*1*        1*1*      Onr  l«lt 

'*^|V"'    ""*°    ,T  M  »0      M  21       6»  «*      M  U       I0«  »4  M  I 

I'nitratenf  Isn-(crau)  "i              J              »              i                *  20  n 

Hrvenu*  pAMencfV 
HatkttMs' 

AmcdsnlmM.  ..  4  17        4*7        4  «7        4  *S          i  SI  l«  < 

(Hi^riitin*  ••iwup^w  aimI  ._  -,.... 

,  J  i7        J  J7         J  *J         4  47          »  i7  M  : 

I-                                     .  I    16        0  «7         I  OH         t   20           I  72  4«   I 


*A  photograph  of  this  rotary  eonvarter  was  reproduc<^  on  pan 
Sl(  of  tlM  laaue  a€  thlspaper  for  Marrh  11.  1*20.  It  Is  the 
rlght-liand  IthiatratlOB.  tnt  tmptttim  tar  Um  two  cuts  at  the 
bottom  of  page  $tS  abould  bo  ImswIlMl—d. 
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Holding  Down  Load  Peaks  on  the  St.  Paul 

By  Automatic  and  Manual  Means  a  Load  Factor  of  Nearly  60  Per  Cent  Is  Obtained- 
Load-Tptalizing  Instruments  Play  an  Important  Part 

By  J.  J.  LINEBAUGH 

Railway    &    Traction    Engineering    Department,    General    Electric 
Company,  Schenectady,  N.  Y. 


I 


THE  power  limiting  and  indicating  system  consti- 
tutes one  of  the  many  novel  features  developed  and 
installed  as  part  of  the  original  equipment  fur- 
nished by  the  General  Electric  Company  to  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad  for  the  electrification  of 
its  Rocky  Mountain  and  Missoula  Divisions.  The  rail- 
way desired  to  obtain  an  equipment  which,  with  heavy 
trains  comparatively  few  in  number,  would  give  the  high- 
est load  factor  consistent  with  good  railroading.  The 
Montana  Power  Company,  which  furnishes  power  to 
this  section  of  the  railroad,  desired  to  prevent  excessive 
peaks,  which  might  cause  serious  voltage  variations 
which  would  require  the  installation  of  exces.s-generat- 
ing  apparatus  to  take  care  of  the  railway  load.  The 
power  company  desired  also  to  obtain  means  by  which 
the  total  power  supplied  to  the  railway  transmission  line 
at  a  number  of  points  could  be  accurately  recorded  at 
one  place  and  on  one  meter  and  to  obtain  proper  peak- 
load  data  upon  which  to  base  the  price  of  power. 

The  apparatus  described  below  was  built,  installed  and 
tried  out  on  the  220-mile  Rocky  Mountain  Division  be- 
fore similar  equipment  was  supplied  to  the  220-mile 
Missoula  Division. 

The  eouioment  for  the  Rocky  Mountain  Division  as 
first  ins(  as  based  on  metering  the  power  at  the 

five  feed/n  points.  It  was  later  changed  to  meter  the 
power  at  the  low-tension  side  of  the  motor-generator 
set  step-down  transformers  in  each  substation,  in  order 
that  the  high-tension'  transmission  line  of  the  railway 
company  might  be  employed  for  emergency  power  trans- 
fer, by  the  power  company.  This  was  not  necessary  on 
the  Missoula  Division,  with  but  two  feed-in  points.* 

.  Nine  Functions  op  the  Control  Equipment 

All  of  the  indicating  and  recording  apparatus  for  both 
divisions  is  installed  in  the  dispatcher's  office  at  Deer 
Lodge,  Mont.,  the  center  of  the  440-mile  electrification. 
The  complete  system  comprises  the  distinct  functions 
of  limiting  the  maximum  power  demand  at  the  will  of 
the  train  dispatcher  and  of  indicating  and  recording 
the  total  net  power.  The  combination  of  these  two 
functions  accomplishes  the  following  results : 

1.  Independent  of  the  number  of  feed-in  points,  it 
indicates  to  the  train  dispatcher  at  all  times  the  total 
net  amount  of  energy  being  delivered  to  his  division 
and  it  makes  a  permanent  record  for  future  study  and 
as  a  basis  for  power  bills. 

2.  It  automatically  deducts  regenerated  power  if  re- 
turned to  the  power  company's  lines  or  transfer  of 
power  from  one  line  to  another  over  the  railway  com- 
pany's transmission  line. 

3.  It  automatically  limits  the  amount  of  power  sup- 
plied to  the  division  by  lowering  the  trolley  voltage 
and  slowing  dovm  the  trains  so  that  the  maximum  peak 

•A  brief  reference  to  this  system  will  be  found  In  the  abstract 
of  the  1920  report  of  the  committee  on  electricity  of  the  American 
Bailway  Engineering  Association  In  the  Issue  of  this  paper  for 
Anrll  8,  page  695. 


load  on  the  system  cannot  exceed  a  certain  predeter- 
mined maximum. 

4.  Its  maximum  limit  can  be  changed  instantly,  easily, 
accurately  and  directly  by  the  dispatcher  without  the 
necessity  of  notifying  substation  operators. 

5.  It  is  capable  of  reducing  the  peak-power  demand 
by  30  per  cent. 

6.  If  desired,  the  equipment  can  be  adjusted  so  that 
the  lightly  loaded  substations  will  not  be  affected,  there- 
by providing  the  highest  possible  voltage  for  the  oper- 
ation of  passenger  trains. 

7.  If  desired,  the  equipment  can  be  adjusted  to  reduce 
the  voltage  on  the  most  heavily  loaded  substations  at 
the  time  of  peak  demand   (above  the  maximum  limit) 


C*arLodq* 
Omiaurttrs'' 


CONNECTION  DIAGRAM  FOR  ST.  PAUL  ELECTRIFICATION, 
ROCKY  MOUNTAIN   AND  MISSOULA  DIVISIONS 

Showing  connections    of  the   100,000-volt   system    of  the   Montana 

Power  Co.    and    transmission   lines   of   tlie   railroad,   with   location 

of   the   3,000-voIt  direct-current  railway   substations. 

slightly  in  advance  of  the  other  stations,  thereby  tend- 
ing to  equalize  the  load  on  all  the  stations. 

8.  If  an  excessive  demand  for  power  occurs  near  any 
one  substation  the  voltage  of  that  substation  is  auto- 
matically lowered  without  affecting  the  voltage  of  the 
other  substations,  dividing  the  load  between  the  substa- 
tion affected  and  the  stations  on  either  side. 

9.  The  total  power  fed  in  at  any  point  or  transferred 
from  one  power  line  to  another  or  the  amount  returned 
due  to  regeneration  can  be  easily  taken  care  of  by  a 
change  in  the  ratio  of  the  current  transformers  or  by 
an  adjustment  of  the  wattmeter  rheostats. 

Control  Circuit  a  Giant  Ohm-Meter 

The  system  is  essentially  an  ohm-meter  on  a  large 
scale,  consisting  of  a  two-wire  pilot  circuit,  extending 
the  length  of  the  division,  connecting  in  series  all  of  the 
substations  and  the  train  dispatcher's  office,  with  con- 
tact-making wattmeters  and  suitable  rheostats  at  the 
incoming  power  points,  and  contact-making  ammeters, 
with  voltage-lowering  generator  rheostats  in  each  sub- 
station. 
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A  constant  source  of  direct-current  potential  is  ap- 
plied across  the  two  ends  of  the  pilot  wire  loop  at  the 
dispatcher's  office,  power  being  obtained  from  a  2-kw. 
1,200-volt  direct-current  motor-generator  set,  the  volt- 
age of  which  is  held  constant  by  a  standard  voltage 
regulator.  The  voltage  applied  to  the  pilot  wire  is  de- 
termined by  the  length  of  the  division,  the  resistance  of 


IJISPATCHKKS   iiKFICE   AT   DEER  IX)DGE,    SHOWING 
POWER  LIMITING  AND  INDICATING  EQUIPMENT 

the  pilot  wire,  the  number  of  substations  and  the  power 
feed-in  points. 

The  indicating  and  limiting  feature  is  obtained  by 
inserting  or  removing  a  certain  number  of  ohms  of  re- 
sistance for  a  definite  change  in  the  kilowatt  demand, 
which  causes  a  definite  decrease  or  increase  in  the  cur- 
rent flowing  in  the  circuit  when  a  constant  voltage  is 
held  across  the  pilot  wire. 

The  contact-making  wattmeter  resistances  and  the 
pilot-wire  contact-making  ammeters  are  connected  in 
series  with  the  pilot  wire,  as  shown  in  an  accompanying 
diagram. 

The  apparatus  is  designed  to  hold  certain  definite 
peak  limits  in  2.n00-kw.  steps  from  10,000  to  25,000  kw. 
as    indicated. 

The  power-indicating  apparatus  in  the  dispatcher's 
office  consists  of  a  2-kw.  motor-generator  set,  a  milli- 
ammeter  calibrated  in  kilowatts,  a  curve-drawing  am- 
meter, also  calibrated  in  kilowatts;  a  curve  drawing 
voltmeter,  to  give  a  permanent  record  of  the  pilot-wire 
voltage,  and  suitable  indicating  instruments  and  switch- 
board to  control  the  motor-generator  set. 

Due  to  the  simplicity  of  the  indicating  wattmeters, 
two  of  these  have  been  installed  for  each  division,  one 
on  the  switchlward  and  the  other  in  front  of  the  trick 
train  dispatcher.  With  this  arrangement  the  dispatcher 
can  tell  at  a  glance  the  exact  amount  of  power  being 
taken  in  his  division  at  any  instant,  and  also  can  watch 
the  power  demand  resulting  from  his  orders  to  the  train 
crews  in  charge  of  trains  ascending  or  descending  the 
mountain  grade. 

Variation  in  resistance  of  the  pilot  wire  due  to  change 
in  temperature  is  taken  care  of  in  the  dispatcher's 
office  by  a  rheostat  which  can  l>e  easily  inserted  and 
the  total  reaistanca  adjusted  to  2,000  ohms  (the  approxi- 
mate resistance  of  the  pilot-wire  loop  and  the  coils  of 
the  contact-making  ammeters),  by  holding  1,200  volts 
and  adjusting  the  rheostat  for  0.6  amp. 

The  contact-making  wattmeter  equipment  consists  of 
a  contact-making  wattmeter  built  along  standard  meter 
linen,  with  an  indicating  pointer  equipped  with  contacts 


and  moving  between  the  two  stationary  contacts.  The 
spiral  .spring  of  the  pointer  is  connected  to  the  shaft  of 
the  pilot-wire  rheostat  located  immediately  above  the 
wattmeter.  This  shaft  is  driven  by  the  motor-driven 
clutch  mechanism  at  the  top  of  the  supporting  frame- 
work. When  contact  is  made  on  one  side,  due  to  an  in- 
crease in  incoming  power,  the  circuit  is  completed 
through  the  clutch  coils,  causing  the  rheostat  gearing 
to  engage  and  in.serting  a  certain  amount  of  resistance 
in  the  pilot  wire.  At  the  same  time  the  wattmeter 
spring  is  wound  up  due  to  the  movement  of  the  shaft. 
This  action  continues  until  the  torque  of  the  wattmeter 
is  offset  by  the  torque  of  the  spring,  when  a  balance  is 
ol?tained  and  the  clutch  circuit  is  interrupted,  thereby 
causing  the  rheostat  to  come  to  a  standstill.  This  oper- 
ation is  continued  for  any  increase  or  decrease  in  the 
incoming  power. 

How  THK  Peaks  Are  Held  Down 

The  power-limiting  scheme  in  connection  with  the 
indicating  equipment  consists  of  a  contact-making  am- 
meter for  each  substation,  with  its  coil  connected  in 
series  with  the  pilot-wire  circuit,  so  that  when  the  cur- 
rent in  the  pilot  wire  decreases  to  a  certain  predeter- 
mined point  contact  is  made  and  resistance  is  inserted 
in  the  exciter  circuits  supplying  excitation  to  the  sepa- 
rately excited  direct-current  generators  by  means  of  a 
motor-operated  rheostat.  The  rheostats  have  sufficient 
resistance  to  lower  the  substation  voltage  to  a  minimum 
of  2,100.    When  contact  is  made  by  the  contact-making 


POWER   LIMITING    AND   INDICATING   WltllPMENT   IN- 

.STALLED   IN   JANNEY   8ITH8TATION.    SHOWING 

PLUG-SWITCH  PANBL 

ammeter  the  voltage  of  the  substation  is  decreased,  and 
the  resulting  slowing  down  of  the  trains  reduces  the 
total  input  of  the  substation  to  a  value  below  the  pre 
determined  peak  setting.  When  the  total  load  becomes 
less  than  the  peak  setting  the  contact-making  ammeter 
will  make  contact  on  the  other  side  and  bring  the  voltage 
of  the  substation  back  to  normal.  A  secondary  current 
coil  forms  part  of  the  contact-making  ammeter  and  is 
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energized  with  current  from  a  direct-current  shunt  in 
the  ground  or  negative  side  of  the  3,000-volt  substation, 
so  that  the  heavily  loaded  substations  have  their  voltage 
decreased  slightly  before  those  with  lighter  loads. 

If  the  total  alternating-current  input  is  beyond  that 
covered  by  the  power  contract,  or  limit  determined 
by  the  train  dispatcher,  the  voltage  of  all  of  the  sub- 
stations will  be  decreased  until  the  total  input  reaches 
the  amount  decided  upon. 

An  overload  and  an  iinderload  relay  are  also  con- 
nected across  the  current  shunt.  The  latter  is  calibrated 
to  make  contact  at  about  one-half  load  on  a  substation, 
so  that  the  limiting  equipment  is  inoperative  until  the 
load  is  greater  than  this  amount.  The  overload  relay  is 
set  to  take  control  of  the  motor-operated  rheostats  at 
three  times  load  and  prevents  the  load  going  above  this 
amount  by  lowering  the  voltage  independently  of  the 
power-limiting  equipment  which  transfers  some  of  the 
load  to  the  substations  on  either  side. 

If  the  power  demand  should  be  greater  than  the  peak 
limit  while  a  locomotive  is  regenerating  through  a  sub- 


M/ssoo/o  Of  VI  si  on 


fipcMtf  Mountain  Division 


CONNECTION    DIAGRAM    FOR    THE    PILOT-WIRE    CIRCXJIT 
AND  LOCATION  OF  CONTACT-MAKING  WATTMETERS 

station  the  reverse-current  relay  in  each  substation  (pri- 
marily used  to  give  correct  field  connections  of  the  syn- 
chronous motor  exciters)  is  also  arranged  to  open  one  of 
the  control  circuits  so  that  the  voltage-lowering  rheo- 
stats are  inoperative.  With  this  arrangement  the  poten- 
tial is  held  constant  at  3,000  volts.  If  the  voltage  should 
be  below  normal,  due  to  operation  of  the  power-limiting 
equipment,  and  regeneration  should  occur,  the  voltage  is 
automatically  brought  back  to  3,000  and  held  at  this 
value.  ' 

The  maximum  kilowatt  peak  limit,  or  kilowatt  setting, 
can  be  changed  at  any  time  by  the  train  dispatcher  to 
take  care  of  unusual  congestion  or  other  requirements. 

Due  to  the  necessity  of  reducing  the  pilot-wire  cur- 
rent to  the  same  value,  the  kilowatt  totalizing  meters, 
which  are  ammeters  calibrated  in  kilowatts,  must  record 
correctly  the  total  kilowatts,  although  finally  carrying 
the  same  amperes.  This  is  accomplished  by  gearing  the 
several  rheostats  together  with  a  common  rheostat 
handwheel.  This  changes  the  voltage  through  the  reg- 
ulator by  definite  steps  and  also  changes,  at  the  same 
time,  by  definite  increments  the  resistance  across  the 
coils  of  the  two  kilowatt  meters,  thus  altering  the  cur- 
rent required  to  give  any  definite  scale  indication  in 
the  ratio  of  fhe  change  made  at  the  same  time  in  the 
pilot-wire  voltage.  By  this  means  the  current  at  which 
the  contact-making  ammeter  makes  contact  can  be  made 


to  represent  10,000  kw.,  12,000  kw.,  etc.,  up  to  20,000 
kw.,  by  simply  turning  the  rheostat  handwheel  to  defi- 
nite points  plainly  marked,  correctly  connecting  the 
three  different  circuits. 

Load  Factor  Is  Now  Practically  60  Per  Cent 

The  lowering  of  the  trolley  voltage  in  the  substation 
is  accomplished  slowly  enough,  by  proper  speed  of  the 
motor-operated  field  rheostat,  so  as  not  to  affect  the 
operation  objectionably,  the  only  result  being  a  gradual 
slowing  down  of  the  trains. 

Additional  power  limiting  is  also  obtained  by  instruct- 
ing the  freight  engineers  to  drop  back  to  series  connec- 
tion of  the  locomotive  motors  if  very  low  trolley  voltage 
is  indicated  by  the  voltmeters  in  each  locomotive  cab. 

The  peak  limit  was  set  at  14,000  kw.  for  the  Rocky 

.  Mountain  Division  on  April  1,  1919,  and  operation  has 

been    very    satisfactory    on    this    basis.      The    average 

load  factor  from   April  to  September,   1919,  inclusive, 

was  56.8  per  cent. 

The  railway  pays  0.536  cent  per  kilowatt-hour  for 
60  per  cent  of  the  peak,  irrespective  of  whether  this 
amount  is  actually  used  or  not.  The  load  factor  main- 
tained is  so  nearly  60  per  cent  that  the  increase  in 
cost  of  power,  or  the  cost  of  power  not  used,  is  very 
slight.  With  increase  in  the  number  of  trains  the  load, 
factor  will  be  raised  and  no  difficulty  should  be  ex- 
perienced in  holding  a  load  factor  of  60  per  cent  or 
better.  If  the  power-limiting  feature  is  removed  peaks 
as  great  as  21,000  kw.  to  22,000  kw.  would  result. 

One  of  the  great  indirect  benefits  obtained  is  the  valu- 
able assistance  the  indicating  equipment  gives  the  train 
dispatcher  in  dispatching  trains  in  such  a  manner 
as  not  to  give  excessive  peaks,  and  thereby  lower  the 
voltage  due  to  the  power-limiting  equipment.  By  care- 
ful train  dispatching,  so  that  one  train  is  ascending  the 
mountain  grade  while  another  train  is  descending,  it 
is  possible  to  assist  the  automatic  equipment  in  main- 
taining a  good  load  factor  very  materially  and  greatly 
to  increase  the  efl[iciency  of  the  general  operation  of  the 
railroad. 

In  the  development  of  the  apparatus  described  above 
great  credit  is  due  E.  S.  Johnson,  J.  R.  Craighead,  J. 
B.  Taylor  and  E.  J.  Thiele  for  valuable  suggestions, 
improvements  and  assistance  in  working  out  the  details 
of  the  great  number  of  new  and  untried  features. 


Kansas  City  Railway  Installs  Its  Own 
Printing  Plant 

THE  Kansas  City  (Mo.)  Railways  has  installed  a 
complete  composition,  printing  and  binding  plant 
which  is  adequate  to  supply  all  of  the  company's  print- 
ing needs  except  tickets  and  transfers.  It  is  installed 
in  a  modern  fireproof  building  with  high  ceilings  and 
natural  light  and  occupies  3,400  sq.ft.  of  floor  space. 
The  composing  room  is  equipped  with  all  sizes  and 
faces  of  type  and  the  necessary  type  cases,  form  stones, 
e'tc.  The  equipment  of  the  press  room  includes  a  35 
X  47-in.  bed  Whitlock  cylinder  press  for  printing  the 
weekly  and  monthly  editions  of  the  Railwayan  and  other 
large  forms,  a  12  x  18-in.  Gordon  press  having  a 
Miller  automatic  feeder  and  a  10  x  15-in.  Gordon  press 
for  small  forms.  There  is  also  a  semi-automatic  .power 
paper  cutter.  The  bindery  is  equipped  with  a  wire 
stitching  machine,  a  punching  machine  and  a  folding 
machine. 
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North  Shore  Line  Adopts  Safety  Cars 

Initial  Installation  of  Ten  Cars  Shows  an  Increase  in  Gross  Revenue  as  a  Result  of  the 
Improved  Service — Some  Changes  in  Car  Design  Are  Described 


\VAl'KK« ! 

AN  INITIAL  installation  of  ten  safety  cars  has  been 
l\  made  in  Waukegan,  111.,  by  the  Chicago,  North 
J^  \.  Shore  &  Milwaukee  Railroad.  This  number  is 
sufficient  to  equip  the  North  Avenue  line  completely 
except  for  rush-hour  service.  This  line  runs  from  the 
Great  Lakes  Naval  Training  Station  through  North 
Chicago  to  the  northern  limits  of  Waukegan,  a  distance 
of  nearly  6  miles.  By  the  use  of  these  safety  cars  the 
headway  on  thi.s  line  has  been  reduced  from  fifteen  min- 
utes to  eight  minutes.  The  running  time  for  a  trip  one 
way  is  thirty  minutes,  which  is  equivalent  to  a  schedule 
speed  of  11.56  m.p.h.,  not  including  lay-overs.  The  car 
mileage  operated  has  been  increased  from  816  per  day 
to  1,778.  The  safety  car  operators  are  paid  a  bonus  of 
10  cents  per  hour,  bringing  their  total  hourly  rate  up 
to  60  cents. 

An  interesting  feature  of  this  installation  is  that  the 
safety  cars  operate  over  the  through  Chicago-Mil- 
waukee interurban  tracks  for  about  one-half  of  the  dis- 
tance. They  are  thus  sandwiched  in  among  the  local 
and  limited  interurban  trains,  express  cars  and  freight 
trains.  This  operation  over  the  interurban  tracks 
necessitated  the  use  of  wheels  with  4ii-in.  treads  in 
order  safely  to  negotiate  the  special  track  work  and 
to  operate  the  automatic  crossing  signals.  Also,  to  meet 
the  interurban  requirements,  the  safety  cars  were 
equipped  with  whistles. 

Another  feature  of  the  installation  is  that  it  em- 
bodies a  change  from  two-man,  pay-within  operation  to 
one-man,  pay-as-you-enter  operation,  employing  regis- 
tering fare  boxes.  The  increase  of  more  than  100  per 
cent  in  service  noted  above  has  resulted.  For  the  first 
fourteen  days  of  March  there  was  an  increase  of  36  per 
omt  in  the  gross  earnings,  as  compared  with  the  cor- 
responding period  last  year.  Since  the  number  of  men 
at  the  Naval  Training  Station  is  materially  less  than  it 
WM  a  year  ago,  oflkials  of  the  company  attribute  this 
iDcreaiie  in  growth  almost  entirely  to  the  better  serv- 
ice and  to  the  fact,  also,  that  the  pay-enter,  fare-box 


.-  ii  :,  i-v.    -j-VfK  OK  t:::  ■  ;. 

collection  has  resulted  in  the  men  being  able  to  get  all 
of  the  fares. 

The  showing  thus  made  after  only  about  three  weeks 
of  operation  gives  rise  to  the  evident  probability  that 
Britton  I.  Budd,  president,  will  order  additional  safety 
cars  in  the  near  future  in  order  to  make  the  installa- 
tion 100  per  cent  complete  in  Waukegan.  As  only  two 
cars  on  a  ten-minute  headway  are  required  for  the  Elec- 
tric Park  line,  which  is  the  other  of  the  two  lines  in 
Waukegan,  ten  safety  cars  additional  would  provide 
the  complete  Waukegan  service,  both  normal  and  rush- 
hour. 

The  Safety  Car  "Sold"  to  Waukegan 

The  installation  of  the  safety  car  in  Waukegan  was 
not  made  without  considerable  opposition.  Speaking  of 
this,  Mr.  Budd  said  that  the  city  authorities,  the  train- 
men, the  newspapers,  and  seemingly  everybody,  were 
opposed  to  their  introduction.  In  view  of  this  atti- 
tude, Mr.  Budd  personally  met  with  the  trainmen  and 
with  the  Mayor  and  other  public  officials  and  worked 
yith  them  until  he  succeeded  in  either  winning  their 
support  or  at  least  a  neutral  attitude. 

Mr.   Budd   simply  endeavored  to  "sell"   the  idea  of 
the  cars.     He  showed  the  people  that  the  local  com- 
pany had  lost  a  considerable  sum  of  money  last  year 
and  that   this  meant  either  an   increase  in  fare  or  a 
reduction  in  operating  expenses.    The  safety  car  offered 
the  opportunity  to  reduce  operating  expenses.     More- 
over, Mr.  Budd  promised  a  much  improved  service  if 
the   safety   cars   were   permitted,   the   combination   of 
better  .service  and  leas  expense  per  car-mile  offering  tlv 
ptoNsibility  that  the  net  earnings  could  be  increased  .'- 
that  operation  could  be  continued  without  an  increa> 
in    fares. 

The  trainmen  were  won  over  through  Mr.  Budd'n 
efforts  and  the  promise  of  10  cents  an  hour  addi- 
tional .pay. 

When  the  cars  were  Anally  installed  the  greatest  care 
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and  an  abundance  of  supervision  were  provided  to  make 
certain  that  there  should  be  no  bad  first  impressions. 
While  some  of  the  operators  were  a  little  slow  the 
first  day  or  two,  the  people  in  general  were  not  only 
not  dissatisfied,  but  were  enthusiastic  in  their  approval 
of  the  cars,  and  particularly  of  the  noticeable  improve- 
ment in  the  frequency  and  speed  of  the  service. 

Mechanical  Features  of  the  Car 

The  ten  safety  cars  purchased  by  the  North  Shore 
Line  were  built  by  the  Cincinnati   Car  Company  and 


SlUh;    KLKVATION    OF    SAFETY    CAR    TRUCK    AS    USED 
AT    WAUKEGAN 

mounted  on  that  company's  standard  safety-car  truck, 
the  present  design  having  been  used  also  on  the  twenty- 
five  safety  cars  recently  shipped  to  the  Birmingham 
Railway,  Light  &  Power  Company.  These  trucks  have  a 
9-ft.  wheelbase.  Other  details  of  their  construction  are 
shown  in  the  accompanying  elevation  drawing.  The 
car  body  is  mounted  on  the  outer  ends  of  the  semi- 
elliptic  springs,  without  the  use  of  any  intermediary 
coil  springs,  as  has  been  customary  in  other  .safety-car 
trucks.  The  opposite  or  inside  ends  of  the  elliptic 
springs  are  connected  with  the  side  frame  of  the  truck 
through  a  swinging  link,  and  the  side-frame  members 
rest  on  a  pair  of  pedestal  springs  at  either  journal  box. 
The  substitution  of  the  coil  springs  at  the  pedestals 
for  the  more  usual  coil  springs  at  the  outer  ends  of  the 
elliptic  spring  was  made  for  the  reason  that  it  is 
thereby  possible  to  use  a  longer  spring. 

The  wheels  used  on  the  North  Shore  cats  are  26-in. 
rolled  steel.    The  motors  are  the  G.E.  264-A  type  with 


HEAD    LINLNG.    SIDE    SHEATHING    AND    DOUBLF. 

FLOORING  WERE  USED  IN  THE  WAUKEGAN 

SAFETY    CARS 

friction  bearings.  The  truck  journals  are  also  of  the 
friction-bearing  type.  All"  bearings  in  the  brake  rig- 
ging are  steel  bushed  and  all  pins  are  case  hardened. 
The  brakeshoe  and  brake  rigging  wear  is  taken  up  by 
Gould  slack  adjusters. 


The  car  body  differs  from  the  standard  safety-car 
design  in  several  respects.  It  is  standard  so  far  as 
dimensions  and  general  construction  go  and  as  to  the 
seating  arrangement  and  the  seating  capacity  of  thirty- 
two.  The  underframe  has  been  strengthened  to  con- 
form to  the  requirements  outlined  by  H.  A.  Johnson, 
superintendent  of  equipment  of  the  Chicago  Elevated 
Railways  and  Chicago  North  Shore  &  Milwaukee  Rail- 
road. Then  inside  the  car,  to  provide  for  the  cold 
weather  which  prevails  on  the  shore  of  Lake  Michigan 
at  Waukegan,  agasote  sheathing  and  head  lining  was 
put  in  from  the  floor  to  the  window  sill  or  arm 
rest  and  again  behind  the  advertising  racks  and  over 
the  ceiling.  Further  provision  was  made  for  cold 
weather  through  the  generous  use  of  electric  heaters, 
each  car  being  equipped  with  sixteen  Consolidated  Car 
Heating  Company,  No.  303,  500-watt  trussplank  heat- 
ers, which  are  controlled  by  a  utility  thermostat  set  at  60 
deg.  A  double  flooring  of  hl-in.  yellow  pine  with  maple 
floor  strips  on  top  of  this  in  the  aisle  was  used. 

Each  car  is  also  equipped  with  an  International  reg- 
istering fare  box,  eight  Railway  Utility  Company  auto- 
matic ventilators.  Golden  Glow  headlights,  curtains 
doublefaced  with  pantasote,  Economy  watt-hour  meters, 
H-B  lifeguards,  etc. 

For  coupling  purposes  a  hole  was  provided  down 
through  the  dash  behind  the  bumper  channel  and  a 
longitudinal  hole  cut  through  the  web  of  the  channel 
to  admit  the  drawbar.  The  total  weight  of  the  car  with 
this  additional  metal  in  the  underframe,  the  inside  fin- 
ishing, etc.,  runs  for  the  ten  cars  from  17,100  lb.  to 
17,400  lb.,  averaging  17,288  lb. 


Letters  to  the  Editors 


Lack  of  Drainage,  Shrinkage  of  Concrete  and 

DiflBculty  of  Repair  Are  Faults  of 

Concrete  Beam  Track 

Des  Moines  City  Railway  Company 

Des  Moines,  Iowa,  March  29,  1920. 
To  the  Editors : 

I  have  noted  the  article  on  page  609  of  the  March  20 
Electric  Railway  Journal,  describing  a  type  of  track 
construction  in  which  the  rails  are  supported  on  con- 
crete stringers  without  the  use  of  ties. 

In  studying  this  design  it  first  occurs  to  me  that  the 
shaping  of  the  subgrade  would  not  only  be  difficult  but 
also  expensive.  It  would  be  impossible  to  roll  it  as  is 
advisable  in  many  classes  of  soil.  The  inefficiency  of 
present  day  labor  would  certainly  necessitate  extremely 
close  supervision  and  would  result  in  slow  and  tedious 
work  in  order  to  secure  an  accurate  cross-.section,  which 
must  be  exact  both  as  to  line  and  grade. 

There  is  no  provision  for  drainage  which  is  so  nec- 
essary in  many  soils.  I  have  never  actually  tried  out 
the  concrete  beam  design,  without  the  use  of  ties;  nor 
have  I  had  any  experience  in  connection  with  concrete 
as  a  paving  surface  in  tracks.  It  has  been  my  under- 
standing that  these  ideas  have  proved  failures  in  places 
where  they  have  been  used,  and  I  have  tried  to  benefit 
by  the  experience  of  others  in  this  respect. 

The  article  does  not  describe  in  detail  the  method  of 
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procedure  during  construction.  It  is  assumed  that  the 
rails  are  blocked  up  and  the  plates,  rods,  hook  bolts  and 
all  reinforcing:  are  attached  and  bolted  up,  after  which 
the  concrete  is  poured.  This  would  not  permit  any 
adjustment  or  tightening  down  of  clips  after  first  plac- 
ing and  the  slight  shrinkage  of  concrete  might  leave 
th«  rails  a  little  loose. 

My  chief  objection  to  absolutely  rigid  construction 
of  any  kind  is,  that  while  it  will  stay  in  good  condi- 
tion for  a  certain  length  of  time,  there  will  be  a  time 
when  maintenance  will  be  necessary  in  order  to  get 
maximum  life  out  of  the  rails;  and  it  is  almost  impos- 
sible to  do  any  maintenance  on  this  rigid  construction 
and  entire  reconstruction  is  necessary.  Where  there  i.s 
a  cushion  or  parting  strip  between  ties  and  foundation 
(^whether  the  foundation  is  concrete  or  loose  ballast) 
tracks  can  be  overhauled  and  retamped,  gaged  or  re- 
lined  without  aa  much  expense  as  entire  reconstruction 
There  is  also  the  objection  to  rigid  construction  that  it 
is  noisy  and  harder  on  equipment. 

The  statement  in  this  article  that  concrete  presents 
a  wearing  surface  "far  superior  to  other  types  of  pave- 
ment in  connection  with  railway  work"  is,  I  am  sure, 
misleading.  Either  granite  block  or  good  brick  in  my 
opinion  will  give  better  results.  A  hole  in  granite  or 
brick  pavement  can  be  repaired  and  placed  under  traf- 
fic almost  immediately,  whereas  with  concrete,  asphalt 
or  any  other  surface  cast  in  place,  it  is  necessary  to 
allow  a  certain  length  of  time  for  the  concrete  to  set 
or  harden  before  traffic  should  be  turned  over  it,  and 
this  is  very  hard  to  do  when  cars  are  in  operation. 

I  believe  we  had  better  stick  to  the  old  plain  rectan- 
gular foundation  of  some  kind,  continue  to  use  a  track 
tie  and  provide  drainage  for  the  sub-soil  and  probably 
more  water  proofing  of  paving  surfaces  to  prevent  frost 
from  heaving  the  track  in  winter  and  water  from  churn- 
ing in  wet  summer  weather.  W.  L.  WILSON, 

Chief  Engineer  M.  of  W.  &  S-.  Dept. 


Book  of  Instructions  for  the  Track 

Department 

New  York  State  Railways 

Ro(  HKSTI.X,  N.  Y.,  March  17.  1920. 
To  the  Editors: 

In  the  Januao'  17.  1920,  issue  of  the  Electsic  Rail- 
way Journal  the  writer  had  an  article  giving  formulas 
for  the  solution  of  compound  curve  problems  and  men- 
tioned that  these  formulas  were  taken  from  a  "book  of 
instructions"  originated  by  him  for  use  of  the  engineer- 
ing department  of  thi.n  railway.  Because  of  the  numl>er 
of  inquiries  received  concerning  this  Ixmk.  a  general  de- 
scription of  form  and  contents  is  given  here  for  those 
who  are  interested. 

These  instructions  are  typewritten  on  8J  in.  x  11  in. 
standard  rorrp^pondence  size  paper  and  bound  in  a  loose 
leaf  cover.  This  size  has  been  found  to  lie  the  most  con- 
venient for  all  purposes,  especially  as  most  of  the  pages 
are  typewritten  and  the  drawings  of  the  company  are 
made  in  multiples  of  this  size.  For  all  typewritten  pages 
onion  skin  paper  is  used  and  all  typewritten  work  is 
becketi  up  with  carlion  so  it  may  be  blueprinted.  Thf 
book  is  made  loose  leaf  because  it  is  continually  l)eing 
revised  and  new  matter  added.  It  has  not  been  published 
for  the  reason  stated  above  and  because  much  of  the 
information  deals  with  the  particular  methods  and  cus- 
toms used  only  by  this  one  company.  A  table  of  contents 


is  given  below  showing  the  sections  into  which  it  is 
divided  and  the  subjects  covered  under  each  section. 
These  sections  are  separated  by  heav>'  manila  separators 
having  thumb  indexes,  upon  which  the  subjects  covered 
are  printed. 

Table  of  Contents  of  Book  of  Instructions  for 
Engineering  Department 

1.  Track  measurement — Detail  instructions  for  chaining 
track  for  the  track  report  and  making  up  the  same. 

2.  Special  Work  Renewals — 

1.  Detail   instructions  for  special   work  measurements. 

2.  Standard  dimenslonx  of  switches  and  mates. 

5.  Instruction  for  specfhl  work  data  sheets  (drawings  for 
renewals). 

i.  Instructions  for  orderlntr  special  work. 

.">.   Instructions  for  recording  special  work  when  placed. 

6.  Tables  of  wheel  tread  data  "and  minimum  width  of 
grooves  (for  special  work  manufacture). 

T.  Special  work  speclflcatlon.'!   (for  steel  companies). 
S.  Instructions  for  hard  center  and  tongue  renewals. 
9.   Drawings    showing    method    of    planing    rails,    draining 
switches,  etc. 

3.  Drafting — Gives  full  directions  regarding  standard 
sizes,  titles,  drawing  numbers,  conventional  signs,  etc. 

4.  Detail   rules  for  filing,  recording  and   indexing  plan> 

5.  Estimating — Detail  directions  for  getting  out  the  com 
pany's  standard  estimates  for  authorizations  explaining  dif- 
ference  between   additions,   betterments,   replacements    and 
operating  charges   (according  to  X.  Y.  State  P.  S.  C.)   and 
a  table  of  unit  prices  and  quantities  for  100  ft.  of  track. 

6.  En^neering  data — 

1.  Table  of  Iors  and  middle  ordlnates  for  common  atund- 
ard   radii. 

2.  Table  of  rail  sections  In  common  use  on  lines. 

S.  t?omi)Oun<i  lurvc  formulas  and  special  problmis  com- 
monly met. 

4.  Table  Kivint;  tlrilllng.  size  of  holes,  bolts,  etc.,  for  various 
kinds. 

.'..   Super-elevalldii  charts. 

(.  Drawings  with  complete  details  of  company's  standard 
specials. 

7.  I>oadlng  diagrams  of  cars. 

8.  Small  printed  maps  of  all  car  lines  of  system. 

7.  Specifications — All  companies'  standard  forms  of  speci- 
fications and  contracts,  covering  specifications  for  ti^, 
paving  and  other  materials,  painting,  building,  crossings, 
licenses,  etc. 

8.  Instructions  for  making  the  state  tax  report  including 
unit  prices  and  tables  of  depreciation  for  various  construc- 
tions. 

9.  Instructions  for  Public  Service  Commission  reports 
giving  full  details  how  each  blank  is  filled  out  and  where 
the  information   is  obtained. 

10.  Instructions  for  making  the  company's  annual  sta- 
tistical report. 

This  "book  of  instructions"  is  the  outcome  of  several 
years'  experience  and  the  belief  of  the  writer  that  writ- 
ten instructions  are  an  important  aid  to  efficiency  in 
engineering  as  well  as  in  other  work. 

L.  R.  Brown. 
Office  and  Field  Engineer. 


Pulverized  Coal  Under  Boilers 

Grkkn  Enginkkring  Company 

East  Chicago.  Ind..  April  2,  1920. 
To  the  Editors: 

In  regard  to  the  results  obtained  with  powdered 
fuel  in  Milwaukee  as  outlined  in  the  article  by  John 
Anderson  on  page  478  of  the  March  iB  issue  of  Electbic 
Railway  Journal,  the  writer  believes  it  is  funda- 
mentally wTong  to  take  coal  and  prepare  it  to  the  most 
expensive  condition  (powder>  and  still  burn  it  in  its 
raw  state,  i.  «..  with  all  its  hydrocarbons.  A  much 
more  fertile  field  of  research  and  more  rational 
procedure  would  be  to  extract  some  or  all  of  the 
byproducts,  leaving  coke  and  gas  for  fuel.  Ultimately 
we  must  come  to  some  such  process  in  this  country, 
and  until  that  time  it  will  l)e  difficult  to  find  a  complete 
analysis  of  figures  that  will  show  anything  but  a  lo«- 
for  powdered  fuel  as  compared  to  stoVer  firing. 
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P  The  ash  carried  out  by  the  chimney  prases  is  a  serious 
matter.  It  is  reported  as  high  as  82.8  per  cent  of  the 
ash  content  of  the  coal.  This  is  an  item  that  should  not 
be  lightly  passed.  It  is  not  sufficient  simply  to  state 
that  it  is  "apparently  carried  a  long  distance"  or  that 
"no  deposit  could  be  noticed  in  the  street."  Some 
•  accurate  way  of  measuring  this  discharge  should  be 
found  before  definite  statements  concerning  it  are  made. 

In  figuring  the  cost  of  coal  preparation  only  the 
equivalent  fuel  cost  was  charged,  and  that  at  the  rate 
of  1.5  lb.  of  coal  per  kilowatt-hour.  This  figures  17,826 
B.t.u.  per  kilowatt-hour.  Few,  if  any,  stations  can 
assume  such  economy  as  this.  The  correct  figure  for 
cost  of  current  should  include  all  items — coal,  labor, 
capital  charges,  in  fact  everything  that  goes  to  make 
up  the  ultimate  cost  of  kilowatt-hour  at  the  point  of 
consumption.  The  author  of  the  paper  is  misleading 
himself  by  using  only  partial  costs  for  fuel  preparation. 

The  cement  industry  has  used  powdered  coal  for 
twenty  years  and  no  doubt  has  much  more  data  on  the 
subject  than  steam  producers.  Such  plants,  with  estab- 
lished cost  figures,  find  that  it  costs  in  excess  of  $1  per 
ton  to  prepare  the  coal.  If  complete  costs  were  figured 
for  the  Milwaukee  installation,  the  cost  of  preparation 
would  probably  approach  this  figure  and  more  than 
offset   the  alleged   saving. 

The  stokers  with  which  the  comparison  was  made 
had  a  difference  of  5.9  per  cent  between  the  gross  and 
net  efficiency.  They  were  old  and  have  auxiliaries  costly 
to  operate,  reducing  the  gross  or  apparent  efficiency  to 
a  net  figure  below  that  which  can  be  obtained  with 
other  stokers.  With  modern  chain-grate  stokers,  the 
net  effkiiency  when  operating  at  any  such  ratings  as 
shown  in  this  report  is  in  excess  of  76  per  cent.  Such 
a  figure  shows  5  per  cent  in  favor  of  stoker  firing 
over  pulverized  fuel. 

From  the  author's  presentation  of  the  subject,  the 
writer  believes  that  the  ash  nuisance  is  unsolved  and 
that  in  order  to  present  even  a  slight  saving  in  favor 
of  pulverized  coal  it  is  necessary  to:  (a)  Use  low 
moisture  coal,  (b)  Omit  interest  and  depreciation  on 
the  additional  investment,  (c)  Omit  a  large  part  of 
the  cost  of  preparing  the  fuel.  (d)  Compare  with 
underfeed  stokers  having  low  net  efficiencies  due  to 
auxiliaries  expensive  to  operate. 

With  these  items  corrected,  the  showing  is  in  favor 
of  stoker  firing.  T.  A.  Marsh,  Chief  Engineer. 
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Active  Membership  Campaign  Planned 

THE  company  membership  committee  of  the  Amer- 
ican Electric  Railway  Association  will  make  an 
extensive  campaign  for  a  100  per  cent  enrollment  of 
all  electric  railway  companies  in  the  United  States 
this  summer.  This  was  the  action  taken  at  a  meeting  of 
the  committee  in  Toledo  on  March  30.  Each  member 
of  the  committee  will  be  allotted  two  or  three  states 
and  will  be  empowered  to  select  an  assistant  and  visit 
personally  every  company  in  his  district.  The  com- 
mittee members  were  unanimous  in  the  desirability  of 
binding  the  electric  railways  into  the  association  at 
this  time  when  all  other  factors  are  organizing.     Sec- 


retary E.  B.  Burritt,  New  York,  was  present.  Others 
who  attended  the  meeting  were  L.  E.  Gould,  Chicago; 
J.  P.  Barnes,  Schenectady,  N.  Y. ;  C.  A.  Hall,  Potts- 
ville,  Pa. ;  E.  B.  Moore,  Fairmount,  W.  Va.,  and  J.  W. 
Welsh,  New  York.  The  committee  members  were 
guests  of  President  Frank  R.  Coates  of  the  Toledo 
Railways  &  Light  Company.  They  took  lunch  at  the 
Toledo  Club  and  dined  at  the  Minority  Prophets'  Club, 
where  Mr.  Doherty  was  also  present.  In  the  afternoon 
they  were  taken  on  a  tour  to  the  Willys-Overland  plant, 
one  of  the  largest  users  of  electric  current  in  the  Middle 
West.  The  committee  has  already  begun  work,  two 
new  members  having  been  secured  since  the  meeting 
by  Mr.  Barnes. 

Committee  for  Chamber  of 
Commerce  Meeting 

SECRETARY  BURRITT  announced  this  week  the 
names  of  the  alternate  delegates  of  the  association 
to  the  meeting  of  the  United  States  Chamber  of  Com- 
merce at  Atlantic  City  on  April  27-29.  The  list  of 
delegates  and  alternates  follows: 

National  councillor  and  delegate:  L.  S.  Storrs;  alter- 
nate,  Britton   I.  Budd. 

Delegates:  J.  N.  Shannahan,  W.  A.  Draper,  P.  J. 
Kealy,  B.  A.  Hegeman,  Jr.,  Charles  L.  Henry. 

Alternates :  C.  M.  Clark,  James  H.  Drew,  C.  C.  Peirce, 
E.  C.  Faber,  E.  B.  Meissner,  M.  B.  Lambert,  H.  W. 
Blake. 

Secretary  Burritt  is  anxious  to  learn  of  any  mem- 
bers of  the  electric  railway  industry  who  expect  to 
attend  the  meeting  as  representatives  of  their  local 
Chamber  or  Board  of  Trade.  A  gathering  of  railway 
men  in  attendance  will  probably  be  arranged  to  discuss 
any  matters  of  interest  to  the  industry  which  may 
arise. 

The  preliminary  program  for  the  transportation  sec- 
tion of  the  meeting  is  printed  on  page  771  of  this 
issue.  No  special  public  utility  section  meetings  are 
.scheduled  this  year,  the  electric  railways  being  in- 
cluded in  the  transportation  group. 


Coming  Committee  Meetings 

THE  committee  on  merchandising  transportation  of 
the  Transportation  &  Traffic  Association  will  hold 
a  meeting  in  New  York  on  April  12. 

The  committee  on  way  matters  of  the  Engineering 
A.ssociation  is  to  meet  in  New  York  on  April  15-16. 

The  committee  on  express  and  freight  traffic  facili- 
ties and  cost  of  the  Transportation  &  Traffic  Associa- 
tion will  meet  in  New  York  on  April  26. 

The  committee  on  heavy  electric  traction  of  the  En- 
gineering Association  is  to  meet  in  New  York  on 
April  28. 

A  meeting  of  the  equipment  committee  of  the  Engi- 
neering Association  is  scheduled  for  May  7.  It  will 
be  held  in  New  York  City. 


Convention  Location  Committee 

HFORT  FLOWERS  finds  that  it  will  be  imprac- 
.  ticable  for  him  to  serve  upon  the  American  Asso- 
ciation convention  location  committee.  William  F. 
Hurlburt,  sales  manager  of  the  Metal  &  Thermit  Cor- 
poration, has  been  appointed  in  his  place. 
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City  Ownership  Rejected 

Winconsin    City    Votes    Three    to    One 
After    Tart    Campaign    Not    to 
Take  Over  Railway 

Municipal  ownership  has  been  re- 
jected in  Madison,  Wis.  The  voters  of 
that  city  on  April  6  turned  down  three 
to  one  the  proposal  to  have  the  city 
purchase  the  lines  of  the  Madison  Rail- 
ways. The  company  through  paid 
newspaper  advertising  led  the  opposi- 
tion to  the  purchase.  Labor  organiza- 
tions and  labor  members  in  the  Common 
Council  led  in  the  fight  to  buy  the 
lines.  It  is  expected  that  the  City 
Council  will  now  vote  to  co-operate 
with  the  railway  and  permit  the  instal- 
lation of  one-man  cars  on  all  lines. 

.Seven  Years  of  Uncertainty 

The  railway  question  has  been  before 
the  people  of  Madison  for  seven  years. 
The  municipal  ownership  advocates 
based  their  fight  on  the  ground  that  the 
company  could  not  make  the  necessary 
extensions  and  provide  better  service 
without  raising  the  fares.  Since  No- 
vember, 1918,  the  rate  in  Madison  has 
been  6  cents.  Opponents  of  the  plan 
pointed  to  the  fact  that  the  Madi- 
son Railways  purchased  "a  streak  of 
rust"  and  converted  it  into  railway; 
that  with  reasonable  co-operation  on  the 
part  of  Madison  citizens  the  company 
could  build  extensions  and  continue  to 
improve  the  service. 

Two  investigations  of  the  service  and 
finances  of  the  Madison  Railways  were 
completed  recently.  One  was  conducted 
by  a  committee  of  citizens  and  Alder- 
men named  by  Mayor  George  C.  Sayle; 
the  other  was  conducted  by  the  Wiscon- 
sin Railroad  Commission. 

The  citizens-Council  committee  re- 
ported to  the  Council  that  with  city  co- 
operation in  the  matter  of  paving  and 
the  installation  of  one-man  cars  on  all 
lines  the  company  could  continue  on  a 
6-€«nt  fare,  build  extensions  and  provide 
better  equipment  and  service.  The 
Railroad  Commission  reported  to  the  ef- 
fect that  service  could  not  be  improved 
until  practically  the  entire  system  was 
double-tracked,  more  rolling  stock  pro- 
vided and  cars  operalml  under  closer 
•npervision. 

SrlRITXn  ('AMI'AKJN   CoNDt'CTED 

In  the  campaign  against  municipal 
ownership  it  was  pointed  out  that 
should  the  citisens  vote  to  purchase  the 
lines,  it  would  mean  at  least  two  years 
before  the  city  could  take  up  actual 
operation,  because  after  the  Railroad 
Commission  had  fixed  a  valuation  on 
the  property,  the  matter  would  probably 
be  carried  to  the  Cirruit  Court  and 
thence  to  the  Wisconsin  Supreme  Court. 


This  would  mean  two  years  in  which  no 
improvements  would  be  made  by  the 
railway.  On  the  other  hand,  it  was 
stated  that  should  municipal  ownership 
be  defeated,  the  city  would  then  take  up 
the  matter  of  putting  into  effect  the 
recommendations  of  the  citizens-Council 
committee. 

Under  a  city  ordinance,  passed  in  the 
days  of  horse  cars  and  still  operative, 
the  railway  at  Madison  is  forced  to  pay 
for  paving  between  its  rails.  The  city 
now  has  paving  claims  of  nearly  $50,000 
against  the  company,  with  much  more 
paving  in  prospect  this  year.  In  its  re- 
port to  the  Council,  the  committee 
urged  that  the  present  debt  of  the  com- 
pany to  the  city  be  arranged  for  pay- 
ment in  annual  instalments.  Future 
costs  would  be  met  in  the  same  manner, 
under  the  committee's  plan. 

With  permission  from  the  Railroad 
Commission  and  the  City  Council,  the 
company  has  been  operating  five  rebuilt 
one-man  cars.  The  committee  urged 
that  these  be  replaced  by  one-man 
safety  cars.  The  company  is  building  a 
2i-mile  extension  on  the  Winnebago 
line  to  the  plant  of  the  Mayer  Packing 
Company  at  a  cost  of  $40,000.  This 
money  was  raised  by  public  subscrip- 
tion through  the  efforts  of  the  Associa- 
tion of  Commerce,  contributors  to  the 
fund  receiving  preferred  stock  on  which 
dividends  will  be  deferred  for  five  years. 
This  was  made  necessary  by  the  refusal 
of  the  Mayer  company  to  consider  locat- 
ing at  Madison  until  the  railway  was 
extended  to  the  plant. 


One- Man  Cars  Protested 

Employees  of  certain  electric  rail- 
ways in  New  Jersey  have  asked  the 
Board  of  Public  Utility  Commissioners 
for  a  hearing  on  their  application  in 
protest  against  the  operation  of  the 
one-man  cars.  In  a  reply  Alfred  N. 
Barber,  secretary  of  the  board,  points 
out  that  the  commission  cannot  compel 
a  company  to  stop  operating  such  cars 
in  the  absence  of  public  complaint  and 
evidence  showing  their  operation  to  be 
against  the  public  interest.  As  the 
question  of  the  safety  of  the  service  is 
one  which  concerns  the  employees  of 
the  company  it  would  be  the  duty  of 
the  board  to  entertain  the  complaint 
of  the  men  and  afford  them  a  hearing. 

The  one-man  cars  are  operated  by 
the  Trenton  A  Mercer  County  Traction 
Company,  Trenton,  N.  J.,  and  the  Mor- 
ris County  Traction  Company,  Morris- 
town,  N.  J.,  and  so  far  no  complaint 
has  been  made  against  them.  Rankin 
Johnson,  president  of  the  former  com- 
pany, says  that  it  is  not  the  intention 
of  his  company  to  cause  m  loM  of  work 
to  any  of  its  employees  baMoAe  of  the 
installation  of  the  cara. 


Assist  in  Track  Renewals 

New  State  Law  Provides  That  City  Can 

Do    Work    and    Company    Repay 

in  Ten  In.stalment8 

Through  an  amendment  to  the  gen- 
eral code  known  as  Senate  Bill  No.  211 
the  General  Assembly  of  the  State  of 
Ohio  has  made  it  possible  for  a  munic- 
ipality to  finance  the  renewal,  repair 
or  reconstruction  of  the  track  of  a 
street  railway  at  the  time  the  street  is 
paved,  the  cost  being  subsequently  as- 
sessed against  the  company  in  ten  equal 
annual  instalments  plus  6  per  cent 
interest.  It  is  understood  that  the 
Pennsylvania-Ohio  Electric  Company, 
Youngstown,  will  spend  $500,000  on 
reconstruction   this  year  on  this   plan. 

Governor  Signed  Bill  Promptly 

The  bill  recently  sighted  by  Governor 
Cox  provides  that  a  City  Council  may 
by  ordinance  order  a  street  railway  to 
renew,  replace  or  reconstruct  its  track 
and  roadbed  at  the  time  the  street  is 
torn  up  for  paving  or  resurfacing.  If 
a  company  is  dissatisfied  with  the  ordi- 
nance provision  is  made  that  within 
ten  days  after  its  passage  it  may  file  a 
complaint  or  appeal  to  the  Public  Util- 
ities Commission.  The  commission  is 
thereafter  charged  with  the  duty  of 
hearing  and  determining  the  case  with- 
in thirty  days,  either  approving,  mod- 
ifying, or  reversing  the  action  of  the 
local  Council.  If  the  railway  then  fails 
to  notify  the  local  Council  in  writing 
that  it  will  do  the  indicated  construc- 
tion work  directed  by  the  commission, 
or  if  without  appeal,  by  the  City  Coun- 
cil, then  it  is  provided  that  the  Council 
itself  may  by  ordinance  contract  for 
such  renewal  or  reconstruction  of  the 
track  and  roadbed.  In  this  case,  it  is 
understood  that  the  railway  may  bid 
on  the  work  and  secure  the  contract 
on   n   competitive  basis. 

Paving  Charge  a  Lien 

The  code  provides  that  the  Council 
shall  by  ordinance  assess  the  entire 
cost  of  the  labor  and  material  rcquirtnl 
for  the  work  against  the  railway,  and 
upon  failure  of  the  latter  to  pay  the 
anseasment  in  cash  it  becomes  a  lien 
upon  all  of  the  property  of  the  company 
UK-ateii  within  the  city.  This  assessing 
ordinance  must  provide  for  the  pay- 
ment of  the  assessments  in  ten  equal 
annual  instalments  with  interest  until 
paid  at  not  to  exceed  6  per  cent  per 
annum;  provided,  however,  that  the 
company  shall  not  be  liable  for  any 
instalment  of  the  assessment  falling 
due  after  the  expiration  of  the  com- 
ptny's  franchise  unless  the  use  of  the 
track  is  continued  thereafter  by  the 
company. 
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Municipal  Ownership  Approved  in  Detroit 

City  Decides  to  Go  Into  Railway  Business  for  Itself  in  Competition 
with  Detroit  United  Railway 

Mayor  Couzens'  plan  for  the  construction  and  acqu  sition  of  street-car  lines 
by  the  city  was  approved  by  the  voters  of  Detroit,  Mich.,  on  April  6,  by  a 
nlajority  vote  of  about  64  per  cent.  A  majority  of  60  per  cent  was  necessSry 
to  carry  the  election.  Contrary  to  expectations,  only  about  140,000  votes  were 
cast  out  of  a  registration  of  more  than  330,000  voters,  owing  probably  to  the 
bad  weather.  The  election  makes  possible  the  Detroit  Municipal  Railway,  to 
be  owned  and  operated  by.  the  people  of  Detroit  through  their  elected  repre- 
sentatives in  competition  with  the  Detroit  United  Railway. 


The  proceeds  of  the  $15,000,000  bond 
issue  which  has  been  approved  will  be 
used  in  financing  the  construction  of 
101  miles  of  new  tracks  and  in  equip- 
ping that  trackage  with  400  new  motor 
cars  and  150  new  trailers,  as  well  as 
the  taking  over  of  55.5  miles  of  lines 
now  being  operated  by  the  Detroit 
United  Railway.  The  total  trackage 
provided  for  the  city  system  is  156.5 
miles  of  north  and  south  and  crosstown 
lines,  with  two  routes  open  to  the  heart 
of  the  city,  one  on  Fort  Street  and  one 
on  Woodward  Avenue. 

As  soon  as  Mayor  Couzens  was  as- 
sured that  the  vote  had  been  decided 
in  favor  of  his  plan,  he  appeared  be- 
fore the  City  Council  and  asked  ap- 
proval of  a  tentative  arrangement  to 
start  immediately  on  the  construction 
of  the  first  line.  This  the  Council 
granted  and  included  the  issuance  of 
$100,000  in  public  utility  bonds. 

"Construction"  Has  Started 

Arrangements  were  made  with  a 
local  contractor,  a  permit  issued  by  the 
Department  of  Public  Works  and  on 
the  day  after  the  election  digging  was 
started  for  the  foundation  of  the 
municipal  line.  Work  was  begun  at 
Charlevoix  Street  and  Connors  Road  on 
the  so-called  Mack-Myrtle  belt  line, 
with  the  intention  of  working  eastward 
along  Charlevoix  Street  to  the  city 
limits. 

In  a  proclamation  to  the  people,  the 
Mayor  states  that  the  people  of  Detroit 
have  won  the  greatest  victory  in  the 
city's  history  in  the  approval  of  the 
bond  issue,  and  have  reaped  the  fruits 
of  their  courageous  fight  for  the  past 
twenty-five  years.  Under  the  whip  of 
determined  competition,  the  Mayor 
states,  the  Detroit  United  Railway 
must  now  furnish  the  service  it  has  so 
long  denied  the  people.  The  people 
are  thanked  by  the  Mayor  for  their 
approval  of  his  plan  and  complimented 
for  their  stability  and  sound  reason. 

In  studying  the  returns  by  wards  the 
fact  is  revealed  that  the  Couzens  plan 
received  the  heaviest  majorities  in  the 
outlying  sections,  where  the  residents 
have  gone  into  the  open  country  hoping 
that  car  service  would  some  day 
be  extended  into  their  localities. 

The  way  was  paved  for  the  present 
action  when,  in  1913,  a  proposed 
amendment  to  the  city  charter  was 
adopted,  providing  for  the  creation  of 
a  street  railway  commission  which  was 
to  acquire  a  railway 


properties  of  the  Detroit  United  Rail- 
way at  a  price  to  be  determined  by  the 
Wayne  County  Circuit  Judges.  This 
plan  was  defeated,  it  being  generally 
conceded  that  the  main  objection  of 
the  voters  was  the  fact  that  no  fixed 
purchase  price  was  named. 

The  last  purchase  plan  voted  on  was 
in  1919,  when  Mayor  Couzens  sub- 
mitted a  proposal  to  take  over  the 
Detroit  United  Railway  lines  and 
equipment  at  a  price  agreed  upon  by 
the   railway   and    the   commission,   but 


this  was  voted  down  by  the  people  as 
the  price  named  was  believed  to  be  far 
m  excess  of  the  value  of  the  system. 

To  Mayor  Couzens,  who  did  not  ap- 
prove of  the  Tayler  service-at-cost 
plan,  there  appeared  to  be  no  other 
recourse  but  to  submit  the  plan  of 
building  a  city  system  and  taking  over 
the  lines  wh'ch  have  been  operated  by 
the  Detroit  United  Railway  on  the  day- 
to-day  agreement. 

Taking  over  the  B'ort  Street  and 
Woodward  Avenue  lines,  where  fran- 
chises have  expired,  will  not  be  at- 
tempted by  the  Mayor  at  this  time.  In 
consequence  the  present  traflic  arrange- 
ments will  not  be  disturbed  until  the 
city  is  ready  to  provide  cars  and  other 
equipment  necessary  to  operate  the 
lines. 

No  offic'al  statement  has  been  issued 
by  the  Detroit  United  Railway  as  to 
what  action  will  be  taken  next  by  the' 
company.  It  is  generally  believed  that 
further  action  on  the  proposed  exten- 
sion ordinance  initiated  by  the  Detroit 
United  Railway  will  be  deferred. 


Toledo  Strike  Has  Been  Settled 

New  Wage  Agreement  Signed  Immediately  After  Court  Order — 
Higher  Fares  Already  in  Effect 

Service  was  resumed  on  the  railway  lines  of  the  Toledo  Railways  &  Light 
Company,  Toledo,  Ohio,  on  April  7  by  order  of  Federal  Judge  John  M.  Killits,. 
after  a  four-day  strike,  started  when  the  Council  refused  to  grant  a  fare  raise 
necessary  to  increase  wages.  The  wage  agreements  were  signed  immediately 
after  the  order  of  the  court  had  been  entered  and  the  new  schedule  of  higher 
fares  has  gone  into  effect.  The  judge  promised  an  "open  court"  investigation 
to  determine  "a  compensatory  return"  for  the  company,  which,  according  to 
company  statistics,  will  mean  a  larger  increase  in  fares.  Fares  are  now 
7  cents,  with  2  cents  for  a  transfer  and  three  tickets  for  20  cents. 


The  strike  in  Toledo  was  due  to  the 
failure  of  the  City  Council  to  ratify 
a  strike  settlement  which  involved  a 
fare  increase.  The  cars  have  been  in 
operation  only  three  months  since  the 
famous  "ouster"  ordinance  removed 
them  to  Michigan  for  a  month. 

An  improvised  bus  system  was  at- 
tempted to  take  care  of  the  transporta- 
tion needs  of  the  city.  The  Council 
regulated  the  buses  by  placing  them 
under  a  city  transportation  commis- 
sioner. The  day  fare  was  limited  to 
10  cents  and  owl  service  to  25  cents. 

Wage  Request  Started  New 
Dispute 

After  the  "ouster"  fiasco  the  cars 
were  brought  back  to  Toledo  under  the 
joint  protection  of  the  federal  court 
and  a  city  ordinance  postponing  the 
"ouster"  till  May  1.  Meanwhile  two 
commissions  appointed  by  the  federal 
court  have  been  busy  framing  both  cost- 
of-service  and  municipal  ownership  or- 
dinances for  a  permanent  settlement  of 
the  quarter-century  traction  fight  in 
Toledo. 

The  new  dispute,  which  caused  a  sus- 
pension of  service,  was  injected  into 
the  traction  tangle  when  car  men  and 


ceived  a  compromise  increase  and  con- 
tinued at  work. 

The  conductors  and  motormen  went 
on  strike  because  the  company  was  un- 
able to  meet  their  demands  without  an 
increase  of  fares.  The  representatives 
of  the  trainmen,  the  Mayor  and  officials 
of  the  company  agreed  that  the  men 
were  entitled  to  a  raise  from  42,  44  and 
46  cents  an  hour  to  54,  56  and  60  cents. 
They  also  secured  the  advice  of  account- 
ants to  the  effect  that  it  was  necessary 
to  provide  additional  revenue  to  the 
company  for  such  an  increase.  The 
scheme  agreed  upon  by  the  conference 
was  for  a  7-cent  fare,  2-cent  transfer 
and  three  tickets  for  20  cents.  With 
this  increase  it  was  shown  that  com- 
pany revenue  would  be  reduced  by  $60,- 
000  from  what  it  was  last  year. 

By  the  adverse  vote  of  six  Council- 
men  the  measure  ratifying  the  increases 
failed  to  be  brought  out  of  committee 
and  at  the  second  meeting  of  Council 
the  whole  railway  question  was  ignored. 

The  10-cent  fare  loomed  after  the  re- 
fusal of  Council  to  grant  an  increase 
from  "6  and  2"  to  "7  and  2."  Henry  L. 
Doherty  immediately  dispatched  the  fol- 
lowing letter  to  the  Mayor: 

We  wish  respoctfully  to  notify  you  that 
all  of  the  propositions  heretofore  made  by 
us   to   prevent   a   suspension   of  car   service 


electrical  workers  demanded  a  wage  in- 

In  November,  1915,  a  vote  was  cast     crease  of  nearly  40  per  cent  effective  ^^^Te  automatically  annulled  when  they  were 

„    iu                       111            i>           i                 »       -1   ,       mi-        1     f  •      .           1  rejected  by  a  vole  of  the  Council. 

on    the    proposal    to    purchase    the   city     on  April  1.     The  electrical  workers  re-  Our  earni-nRs   at   present  are  far  below 
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that  necvstiury  to  yield  a  fair  return,  and 
our  repreaentatlons  that  we  are  making  still 
furth«'r  sacrifices  to  prevent  a  suspenBion 
of  car  servlcf  have  been  verified  by  your 
invest  Igatora. 

We  must  l>e  released  from  furtlier  obllKU- 
ilon  under  any  otters  we  have  heretofore 
made  and  be  free  to  Insist  upon  a  scale  Of 
fares  which  will  yield  a  compensatory 
return. 

Mr.  Doherty  declared  after  sending 
the  letter  that  he  did  not  have  a  definite 
policy  in  mind  for  future  negotiations. 
He  left  that  to  the  citizens  and  the 
Council.  He  said  he  was  determined  to 
be  bonnd  by  no  good  efforts  of  the  past 
after  "gratuitous  insults"  had  been 
handed  the  company  for  its  sacrifices  in 
trying  to  effect  a  settlement. 

The  transportation  system  was  badly 
tied  up  by  the  Easter  snowstorm.  Very 
few  buses  of  any  kind  were  running 
and  only  a  few  had  registered. 

The  Toledo,  Ottawa  Beach  &  North- 
ern and  the  Maumce  Valley  lines  were 
also  tied  up  by  the  strike.  They  are 
both  Doherty  lines  and  are  operated 
by  member.s  of  the  same  unions  to 
which  the  city  men  belong.  Other  in- 
temrbans  continued  to  operate  into  the 
city.  This  fact  made  the  present  strike 
less  severe  upon  merchants  than  did 
the  absolute  ousting  of  all  cars. 

Almost  coincident  with  the  strike 
came  the  date  for  the  filing  of  company 
objections  to  the  cost-of-service  plan 
drafted  by  the  federal  commission 
headed  by  W.  L.  Milner.  A  new  ordi- 
nance embodying  the  changes  which 
would  make  the  original  ordinance  ac- 
ceptable to  the  company  was  sent  to 
the  commissioners  through  Federal 
Jndge  Killits  on  April  8.  Along  with 
the  ordinance  went  a  forty-eight  page 
typewritten  copy  of  argnment  taking 
up  the  Milner  ordinance  in  detail. 

Feati'res  ok  New  Measure 

Among  the  outstanding  provisions  in 
the  new  draft  upon  which  the  commis- 
sion is  now  working  are  these: 

1.  Scale  of  fares  omits  any  maximum 
as  forelim  to  the  cost-plus  Idsa. 

2.  A  return  of  (  per  cent  Is  asked  on  the 
stork  rather  than  7  per  cent,  with  the  bond 
return   remainlnic  at    <   per  cent. 

».  Kllmlmitlon  of  the  sliding  scale  of 
Dilurn  on  stock  which  provided  a  reward 
for  eftlclernt  and  economical  operation. 

4.  No  Initial  rate  of  fare  Is  slated. 

5.  The  company  provides  that  the  whole 
■yslem  of  tracks  and  equipment  shall  be 
taken  rather  than  nny  i>artleular  parts 
the  oily  may  desire  to  purchase  In  event 
the   people  decide   for    |>ui>llc  ownemhlp. 

».  No  property  of  the  company  beyond 
the  city  Itmlla  Is  Included  In  the  new 
ordinance. 

7  The  forfeiture  clause  of  the  city 
charter  Is  Included,  but  provision  Is  made  that 
the  company  la  not  bound  by  It  If  It  should 
at    any    time    be    rteclnrod    tinconslltutlonal 

*  The  Acme  Power  Compiiny  i»  elimi- 
nated as  a  party  to  the  contract.  The  Acme 
company  Is  a  Doherty  power  plnnt  which 
merely  mnntifnrttires  twiwer  nnd  sell*  to 
the  T  "A   I,iKht   Company. 

>  nn   fund    Is  ehanited   hi 

nnn<'  fund  and   its  functions 

are  '  uarly,  as  beinft  for  the 

piirp  nlnic    the   capital    value 

at  II 

10  Ltiiiu  c.f  lliii's  hr  the  city  must  \>» 
approved  by  referendum  and  be  upon  six 
monfh<  nori.o  u<  ih"  company. 

tl.     T^'  V    Is    renulred    to    raise 

tl.tOO.OO"  'Ineiy    days    after     the 

vrant  Is  ;•       .  !  l  ooo.ooo  is  for  new  lines 

and  reroutiriK.  ir>oo,OAO  for  the  betterment 
fupd,    t4l>0.ono    for   the   stalilllslnc   fund. 

11.  Resulnii".i">  f'.r  .<.nti-.,!«  «irh  Inter- 
urbans  ar«  ri  iny  re- 
ciprocal rMcbt."  to  ex- 
amination   of    U ..;    .L..i..;jn    re«u- 

lallona 


The  commission  will  attempt  to  work  The  advocates  of  municipal  ownership 

over  the  two  drafts  into  an  acceptable  plan  have  not  yet  submitted  an  ordi- 

one  so  that  a  referendum  vote  may  be  nance.     They  have  asked   Mr.  Doherty 

taken  about  the  middle  of  June.  for  a  cash  price. 


Hydro  G)mmission  Takes  Over  Border  Lines 

Detroit  United  Canadian  Lines  Talten  Over  by  Cities  After 
Unfortunate  Experiences 

The  Sandwich,  Windsor  &  Amherstburg  Railway,  a  subsidiary  of  the  Detroit 
United  Railway,  serving  Windsor  and  seven  other  border  municipalities  in 
Canada,  became  the  Border  Cities  Railway  on  April  1  when  it  was  taken  over 
by  the  Ontario  Hydro-Electric  Power  Commission,  culminating  negotiations  that 
have  been  pending  for  some  time.  The  transfer  was  made  without  ceremony. 
The  first  car  out  of  the  carhouse  in  the  morning  was  in  charge  of  the  newly 
appointed  manager  and  the  only  apparent  evidence  of  the  change  in  ftervice 
was  the  presence  of  the  new  tickets  issued  by  the  commission. 


Arthur  McGill,  former  engineer  and 
assistant  superintendent  of  the  Ni- 
agara, St.  Catharines  &  Toronto  Rail- 
way, has  been  appointed  by  Sir  Adam 
Beck,  chairman  of  the  commission,  to 
fill  the  position  of  general  manager  of 
the  lines,  which  will  now  be  operated 
by  the  commission. 

Howard  Brooker  has  been  appointed 
superintendent  of  the  border  municipal 
lines.  He  was  dispatcher  of  the  Ni- 
agara, St.  Catharines  &  Toronto  Rail- 
way. 

Agitation  for  the  taking  over  of  the 
lines  by  the  municipalities  was  begun 
by  the  Windsor  Council  members  in 
1918,  but  at  that  time  the  commission 
could  not  entertain  the  project  Nego- 
tiations between  the  officials  of  the  rail- 
way and  Sir  Adam  Beck  were  started 
early  in  1919. 

With  these  negotiations  pending,  mat- 
ters came  to  a  climax  last  May  when 
the  employees  on  the  Sandwich,  Wind- 
sor &  Amherstburg  Railway  asked  for 
increa.Hed  wages.  The  company  main- 
tained that  the  increase  could  not  be 
granted  without  a  higher  rate  of  fare, 
a  straight  5-cent  fare  with  a  1-cent 
charge  for  transfer  being  asked  to  re- 
place the  six-for-a-quarter  fares  with 
free  transfers.  The  men  sought  to  en- 
force their  demands  by  a  strike.  This 
strike  lasted  about  two  weeks.  It  was 
ended  by  a  compromise,  after  the  rail- 
way had  made  an  unsuccessful  attempt 
to  resume  service  by  the  Aid  of  strike 
breakers,  an  attempt  which  resulted  in 
the  necessity  for  calling  troops  to  main- 
tain order. 

The  Ontario  Railway  and  Municipal 
Board  was  called  upon  to  decide  the 
matter  of  fares  and  wages  and  the 
board,  acting  npon  the  flndingt  of  the 
auditors  who  examined  the  financial 
status  of  the  company,  recommended 
the  wage  increase  demanded  by  the  men 
and  the  5-cent  fare  oaked  by  the 
company. 

At  the  election  on  July  6  a  proposed 
by-law  allowing  the  fare  increase  was 
defeated  by  a  large  majority  of  Wind- 
sor and  Walkerville  voters,  and  an- 
other  strike   resulted    immediately. 

The  Railway  Board  was  asked  to 
take  charge  of  the  situation.  The 
company  was  notified  to  resume  serv- 
ice and  when  it  failed  to  do  so  the 
hoard    seised    the   lines.      A   settlement 


was  .soon  effected  and  the  supervision 
of  the  lines  was  turned  back  to  the 
company,  results  of  an  audit  previously 
made  by  the  Railway  Board  having 
shown  that  the  company  could  afford 
to  pay  its  men  a  reasonable  increase. 

Large  Majority  fx)r  Pubuc 
Ownership 

On  Dec.  6,  1919,  a  special  election 
in  the  border  district  resulted  in  a  large 
majority  in  favor  of  the  Hydro-Electric 
Commission's  plan  to  purchase  the  lines 
and  equipment  and  improve  the  system 
«t  a  total  cost  of  $2,100,000,  approxi- 
mately one-third  less  than  the  company 
first  asked.  To  finance  the  purchase, 
the  commission  was  authorizetl  to  is- 
sue forty-year  bonds  guaranteed  by 
the  municipalities  served  by  the  lines. 
.\11  expenses,  both  original  cost  and 
maintenance  charges,  will  be  met  by  the 
earnings  of  the  lines  and  paid  by  the 
riders. 

The  electric  light  and  power  plant 
was  taken  over  by  the  city  of  Windsor 
for  $190,000,  and  will  be  operated  as 
at  present,  using  steam  furnished  by 
the  Canadian  Salt  Company.  This 
power  will  be  used  by  the  Hydro  Com- 
mission to  operate  the  cars  and  furnish 
light  and  power  in  Windsor  until  re- 
placed by  power  from  the  Niagara  de- 
velopment at  Chippewa  Falls. 

MUNICIPAUTIES  PI.AN   EXTENSIONS 

The  present  plans  call  for  an  exten- 
sion inland  from  the  Detroit  River  to 
supply  the  rapidly  growing  district 
with  service.  Thirty  new  »t«H'l  rant 
of  the  one-man  type  have  been  ordered. 
New  equipment  is  being  counted  upon 
by  border  residents  inasmuch  as  it  has 
been  claimed  that  no  repairs  or  re- 
placements were  made  by  the  Detroit 
United  Railway  since  the  vote  to  take 
over  the  lines,  with  the  result  that 
many  of  the  cars  are  now  dBng»>rou« 
to  ride  in. 

No  increase  in  the  six-for-a-quarter 
fare  is  contemplated.  The  commis- 
sion's new  tickets  are  sold  on  that 
!>«me  basis. 

Better  service  is  promised  and  at  the 
same  time  a  warning  is  sounded  that 
loo  much  cannot  be  expected  until  new 
equipment  can  be  insUlled,  new  tracks 
laid   and   schedules   rearranged. 
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Rapid  Transit  Plan  Muddled 

Opposition   Appears   to   Be   Developing 

Fast  to  Cleveland  Plan  as  Now 

Proposed 

Little  progress  was  made  toward  the 
organization  of  a  boosting  committee 
•  to  take  part  in  the  campaign  for  the 
rapid  transit  or  subway  bond  issue  at 
Cleveland,  Ohio,  when  the  second  meet- 
ing of  business  and  civic  organizations 
was  held  in  Mayor  Harry  L.  Davis'  of- 
fice on  April  5.  The  Civip  League  pre- 
sented a  report  in  which  it  objected  to 
the  construction  of  a  subway  at  this 
time,  but  the  indications  are  that  a 
number  of  other  organizations  will 
support  the  movement,  although  none 
of  them  was  ready  to  report  at  this 
time. 

C.  OF  C.  Favors  Project 

Inasmuch  as  the  original  movement 
in  favor  of  subways  under  the  Public 
Square  came  from  the  public  utilities 
committee  of  the  Chamber  of  Com- 
merce, Attorney  A.  A.  Stearns,  chair- 
man of  this  committee,  expressed  the 
opinion  that  a  majority  of  the  mem- 
bers will  favor  the  plan.  The  commit- 
tee's report  was  scheduled  for  comple- 
tion on  April  8.  In  speaking  of  the 
suggestion  that  economy  would  dic- 
tate a  delay  in  the  construction  of  the 
subway,  Mr.  Stearns  said  that  this  al- 
ternative might  prove  the  worst  kind 
of  economy  in  the  end. 

The  recommendations  made  by  the 
Civic  League  are  as  follows: 

1.  That  the  prpsunt  subway  proposal 
be   voted   down. 

2.  That  the  Kapid  Transit  Commission 
join  with  other  civic  bodies  in  having  legri.s- 
hition  passed  which  will  make  possible  a 
metropolitan  taxing  axea  for  financing 
future    rapid    transit   development. 

3.  That  the  city  attempt  to  relieve  con- 
gestion without  abnormal  expenditure  of 
public  money:  (a)  That  the  City  Council 
take  immediate  steps  to  reduce  vehicular 
congestion  by  passing  such  trafflc  regula- 
tions as  will  clear  the  streets  for  moving 
vehicles,  particularly  in  rush  periods,  (b) 
That  further  study  be  given  to  the  question 
of  rerouting  car^  in  the  public  square. 

4.  That  the  City  Planning  Commission's 
proposals  for  our  street  ditllculties  be  ade- 
quately studied  and  understood  before  we 
undertake  other   methods   of   relief. 

t}.  That  if  none  of  these  alternatives 
proves  adequate  to  relieve  congestion,  and. 
after  recommendation  No.  2  has  borne 
fruit,  that  the  Rapid  Transit  Commission 
present  to  the  voters  of  the  whole  district 
the  simple  question  of  a  through  rapid 
transit  system  between  the  East  and  West 
Sides 

The  second  recommendation  is  to  the 
effect  that  the  suburban  towns  be  re- 
quired to  pay  a  portion  of  the  cost  of 
the  proposed  improvement.  The  fifth 
is  based  upon  this  condition,  but  limits 
the  service  to  an  cast  and  west  line, 
which  would  not  be  of  any  advantage 
to  some  of  the  outlying  corporations 
and  of  little  use  to  others.  Unless  the 
subway  system  can  be  arranged  to  ac- 
commodate all  portions  of  the  city,  it 
would  hardly  be  supported  by  a  ma- 
jority of  the  voters. 

Civic  League  Objects 

One  of  the  principal  objections  made 
by  the  Civic  League,  aside  from  the 
money  consideration,  is  that  the  sub- 
way does  not  provide  rapid  transit. 
Apparently,  the  organization  does   not 


want  to  install  the  improvement  by  de- 
grees, relieving  congestion  in  all  di- 
rections, but  would  prefer  a  finished 
road  along  one  line  first,  others  to  fol- 
low as  they  may. 

Instead  of  making  the  Public  Square 
a  terminal  for  all  cars,  the  report  sug- 
gests: 

1 .  Looping  back  of  many  more  cars  dur- 
ing rush  periods  as  suggested  in  the  report 
of  the  engineers, 

2.  More  cars  and  therefore  less  crowd- 
ing. 

3.  A  new  routing  on  the  Public  Square 
loops. 

4.  mimination  of  some  of  the  down- 
town stops. 

Other  plans  suggested  for  the  elimi- 
nation of  congestion  are: 

1.  No-parking  rule  in  the  rush  hour  in 
tlie  downtown  district,  -and  in  other  con- 
gested areas  such  as  Kuclid  Avenue  and 
Kast  Fifty-lifth  Street  and  East  lOoth 
Street,  and  at  East  Fifty-flfth  Street  and  St. 
i^Iair  Avenue. 

2.  One-way  streets  when  and  where 
nt-ccssary. 

:t.  Good  pavement  for  radiating  streets 
.such  as  Prospect,  Woodland  and  St.  Clair 
.\venues,  S.  E.,  and  Superior,  to  divert 
vehicular  traffic  bound  for  suburbs. 

4.  Progress  on  the  opening  of  Carnegie 
.Avenue,  S.  E.,  and  Chester  Avenue,  N.  E.. 
downtown. 

rt.  Early  construction  of  the  Huron- 
l.orain  bridge.  This,  according  to  the  en- 
gineer's report,  will  divert  a  considerable 
proportion  of  east  and  west  vehicular  and 
stiect    car    trafflc   from    the    Public   Square. 


Boston  Men  Will  Present  New 
Wage  Schedule 

At  the  meeting  of  the  union  held  in 
Boston,  Mass.,  on  March  24  it  was 
voted  to  raise  the  schedule  of  rates  for 
motormen  and  conductors  on  the  Bos- 
ton Elevated  Railway  from  50  cents  an 
hour  minimum  rate  to  73J  cents  an 
hour  and  from  60  cents  an  hour,  the 
present  maximum  rate,  to  95  cents  an 
hour. 

This  schedule,  adopted  without  dis- 
sent, is  to  be  presented  to  the  trustees 
of  the  Boston  Elevated  Railway  for 
consideration  at  an  early  date  to  go 
into  effect  as  soon  as  possible  at  the 
expiration  of  the  present  agreement. 
This  latter  expires  on  April  30. 

The  new  schedule,  if  approved  by  the 
trustees,  would  increase  the  annual 
payroll  from  $7,725,000  to  $12,225,000, 
not  taking  into  account  any  increase 
for  other  classes  of  labor  employed  on 
the  system. 

The  presentation  of  a  sliding  rate  in 
reality  has  no  appreciable  effect  on 
the  total  proposed  increase  as  prac- 
tically all  the  motormen  and  conductors 
now  in  the  employ  of  the  company 
have  been  connected  with  the  Boston 
elevated  system  long  enough  to  receive 
the  benefit  of  the  maximum  rate. 
Hence  the  advance  from  60  cents  to 
95  cents  an  hour  would  affect  the 
majority  of  the  motormen  and  conduct- 
ors and  would  amount  to  asking  for 
an  increase  in  rates  of  more  than  50 
per  cent. 

The  prospect  of  wiping  out  the 
deficit  of  $752,.342  from  the  operation  of 
the  system  under  the  present  arrange- 
ments, which  appeared  very  probable  by 
July  1,  disappears  in  view  of  this  new 
demand  on  the  part  of  the  union. 


Ohio  Men  Demand  Increase 

Trainmen     on     Four     Roads     Present 
Scales  Which  in  One  Case  Aggre- 
gate 100  Per  Cent  Rise 

Platform  employees  of  a  number  of 
electric  railways  in  Ohio  are  demand- 
ing material  increases  in  wages.  In 
most  cases,  if  these  demands  are 
granted,  an  increase  in  the  rate  of 
fare  will  be  necessary  to  cover  them. 
This  means  complications,  similar  to 
that  in  Toledo,  where  the  men  struck 
on  April  2  because  the  City  Council 
refused  an  increase  of  fare  that  would 
enable  the  railway  to  pay  wages  de- 
manded by  the  men. 

Cleveland  Men  Want  90  Cents 

In  Cleveland  the  officers  of  the  local 
union  announced  on  March  31  that  the 
men  had  voted  unanimously  to  demand 
90  cents  an  hour.  This  rate  would 
apply  to  all,  experienced  and  inexperi- 
enced alike.  The  new  Cleveland  rate 
demanded  is  an  increase  of  50  per  cent 
over  the  highest  rate  in  the  present 
schedule,  which  is  graded  from  65  cents 
to  60  cents.  In  addition  to  the  in- 
creased wage,  the  men  demand  time 
and  one-half  for  all  time  over  eight 
hours  a  day.  A  minimum  of  eight 
hours  is  thus  demanded  to  replace  the 
present  minimum  of  five  hours.  The 
men  further  want  a  rearrangement  of 
schedules  to  permit  60  per  cent  of  the 
runs  to  be  completed  in  eight  hours,  30 
per  cent  in  ten  hours  and  10  per  cent  in 
twelve  and  one-half  hours. 

About  two-thirds  of  the  operating 
employees  now  work  ten  hours  or  more, 
the  other  third,  consisting  of  trippers 
largely,  working  shorter  time.  If  the 
demand  is  granted  the  company's  pay- 
roll would  be  increased  between  55  and 
70  per  cent,  according  to  one  of  the 
officials,  and  it  would  probably  be 
necessary  to  increase  the  rate  of  fare 
from  5  cents  to  6  cents. 

At  Youngstown  Mayor  Fred  Wor- 
noek  offered  his  services  as  mediator 
when  the  Ohio-Pennsylvania  Electric 
Company  and  its  platform  men  dis- 
agreed on  a  new  wage  scale.  He 
thereby  prevented  a  strike  planned  for 
March  31.  The  men  are  demanding 
70,  73  and  75  cents  an  hour.  The  com- 
pany offered  to  pay  60,  63  and  65 
cents.  The  present  scale  is  40,  43  and 
45  cents.  .  A  conference  with  the  union 
is  awaited. 

Akron  Men  Want  80  Cents 
Platform  employees  of  the  Northern 
Ohio  Traction  &  Light  Company  on  the 
local  lines  at  Akron  are  asking  for  a 
wage  of  80  cents  an  hour,  with  an 
eight-hour  day  and  pay  for  ten  hours. 
Negotiations  will  be  taken  up  within 
a  few  days,  it  was  announced  by 
union  officials.  It  is  said  that  em- 
ployees at  Canton  are  also  asking  for 
increased  wages. 

It  is  reported  that  employees  of  the 
Cleveland,  Southwestern  &  Columbus 
Railway  at  Elyria  are  preparing  to  ask 
for  a  new  wage  scale,  with  $1  an  hour 
as  the  maximum.  The  present  scale 
is  42,  46  and  50  cents. 
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Bills  Introduced  in 
New  York 

A  Summary   Ik  Presented  of  Important 

Rerent   Hills.   Kxcept   the  Service- 

at-CoHt   Measures 

Among  the  bills  affecting  the  electric 
railways  introduced  in  the  New  York 
State  Legislature  recently  are  the  fol- 
lowing: 

Senate  Intro.  No.  »1I.  Print  Na  1019. 
Introduced  March  8.  by  G.  F.  Thompson. 
Amendlnfc  section  178  railroad  law  by  pro- 
viding that  street  surface  railroad  com- 
panies shall  ke«p  in  permanent  repair  that 
part  of  streets  6  In.  In  width  on  each  side 
of  rails  liuitead  of  all  the  space  l>etween 
lu  tracks  and  2  ft.  outside  as  at  present 
required. 

Senate  Intro.  No.  991.  Print  No.  1116. 
Introduced  March  11  by  Mr.  iiibhs,  .Araend- 
taK  section  S6  public  service  commissions 
law  by  providing  for  suspension  of  rates 
of  gas  and  electric  corporations  for  a 
period  not  iontrer  than  120  days  pending 
determination  by  the  Public  Service  Com- 
mission. 

Assembly  Intro  No.  10K«.  Print  No.  117«. 
Introduced  March  9  by  Mr.  Amos.  Adding 
new  section  27-a  public  service  commls- 
stona  law  by  providing  that  no  corporation 
shall  charge  for  transportation  of  passen- 
gers a  rate  of  fare  in  excess  of  that  specl- 
ned  In  Its  charter,  such  rate  to  I>e  a  maxi- 
mum rate  until  the  corporation  applies  to 
public  service  commission  for  permission 
to  increase  same.  The  commission  is  em- 
powered to  allow  such  increase  provided 
It  Is  fair  and  reasonable  nnrt  In  the  public 
Interest.  The  act  takes  effect  Sept.  1,  1919. 
the  date  on  which  the  Government  control 
measure    becomes    Inoperative. 

Senate  Intro.  No.  IIGO.  Print  No.  1321. 
Tntro«luced  March  18  t)y  Mr.  Marshall. 
Amending  section  239  banking  law,  rela- 
tive to  Investment  by  savings  banks  In 
bonds    of    street    railroad    companules. 

Assembly  Intro.  No.  12««.  Prbit  No.  14J1. 
Intro<luced  March  15  by  Mr.  Bloomfleld. 
Amending  section  47  public  servMce  com- 
missions law.  by  providing  that  the  first 
district  commission  shall  report  not  leas 
than  one  and  the  second  district  com- 
mission not  less  than  two  accident  In- 
spectors, whose  salaries  shall  t>e  flxed  by 
tne  commission. 

Assembly  Intro.  No.  1313.  Print  No.  ItlS. 
Intro<lucrd  March  17  by  Mr.  Itealey.  Re- 
quIrliiK  iIk'  giving  of  transfers  by  surface 
rallroiiils  whose  tracks  run  in  southerly  or 
northerly  direction  for  a  continuous  trip 
on  intenu'ctlng  lines  in  Manhattan  and 
nronx.    New    York    Tity. 

Ass.mMv  Intro  No  1338.  Print  No.  lUO. 
Intrndui-erl  Miirch  17  by  Mr.  Soule.  Amend- 
ing section  .'..T-n  rallrnnd  law.  by  placing 
the  Jurlsiilcllon  of  the  location  and  charac- 
ter of  croHHliiK  signs  under  the  Public 
Berrlce  <'ommlsslon  and  striking  out  the 
pnaant  arbitrary  language  of  the  section. 
Assembly  Intro.  No.  1439.  Print  No.  USO. 
Tntrodurr.l  Mnrrh  19  by  Mr  Trahan.  Add- 
ing new  neciion  SS-n  rnilroad  law  by  re- 
qulrlnir  nn  ttil<1l1lf>tiril  rnolorman  on  electric 
•^■' '    ^wo    or    more    cars. 

Intro.  No.  1441.  Print  No.  IMl. 

M;ir.l.  n  by  Mr.  Webb,  enact - 
■  >■  contract  liiw,  to  !»•' 
:  ited     I,AWs.     providing 
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as  »t    present    on    every    dollar   of    taxable 
property. 

Assembly  Intro.  No.  1.'.93.  Print  No.  1915. 
Introduced  March  31  by  Mr.  Amos.  Amend- 
ing section  2U  transportation  corporations 
law.  relative  to  incorporation  of  stage 
coach  companies  by  increasing  from  Ave 
to  nine  the  maximum  number  of  directors. 


Suggests  Service  at  Cost  for 
Indianapolis 

The  Public  Service  Commission  of 
Indiana  on  March  30  called  a  confer- 
ence of  the  officials  of  the  Indianapolis 
Street  Railway  and  of  the  city  of 
Indianapoli.s  for  the  purpose  of  con- 
sidering the  establishment  of  a  "serv- 
ice-at-cost"  plan  of  railway  operation. 
It  is  hoped  by  this  means  to  place  the 
company  on  a  sounder  financial  basis, 
enable  it  to  earn  sufficient  revenue  to 
pay  a  fair  return  on  invested  capital" 
and  establish  credit  to  provide  sufficient 
funds  for  the  purchase  of  additional 
cars  and  equipment. 

The  officers  of  the  railway  expressed 
their  favor  of  such  a  plan.  The  Cor- 
poration Counsel  of  the  city  of  Indian- 
apolis stated  that  in  the  past  the  city 
had  taken  the  position  that  the  Public 
Service  Commission  did  not  have  juris- 
diction over  the  local  company,  but 
that  the  courts  had  decided  otherwise. 
He  said  that  if  the  company  was  en- 
titled to  relief  when  the  commission 
issued  the  5-cent  fare  order,  it  certainly 
was  entitled  to  relief  now,  as  prices 
have  not  declined  (as  was  anticipated 
by  the  commission  when  the  order  was 
issued  over  a  year  ago)  and  the 
emergency  still  exists.  In  speaking 
for  the  city,  he  said  it  was  essential  the 
company  obtain  more  cars  to  keep  pace 
with  the  city's  growth. 

E.  I.  Lewis,  chairman  of  the  com- 
mission, remarked  that  during  the  last 
two  years  there  has  been  a  marked 
change  in  the  attitude  of  the  public  and 
the  city  toward  the  company. 


which  they  deny  that  an  increase  is 
contemplated  in  the  present  fare  of  10 
cents  cash  or  7i  cents  when  buying 
disks.  The  Public  Service  Commis- 
sion has  just  handed  down  its  long 
awaited  decision  in  which  it  holds  that 
the  present  fare  is  legal. 

The  receivers  say  they  are  not  making 
a  great  amount  of  money  now,  but  that 
the  increase  in  fare  several  months 
ago  has  given  them  sufficient  revenue 
to  keep  going  under  the  present  over- 
head and  general  expenses. 

On  April  1  a  voluntary  increase  of 
10  per  cent  for  all  its  hourly  men,  an- 
nounced some  time  ago  by  the  receivers, 
went  into  effect,  making  motormen's 
and  conductors'  wages  54,  57  and  60 
cents  an  hour,  but  the  new  demands 
are  60  per  cent,  about  31  or  32  cents 
an  hour,  higher  than  these.  The  eight- 
hour  day  would  succeed  the  present 
working  day,  which  averages  nine 
hours. 


Pittsburgh  Men  Want 
Still  More 

The  motormen  and  conductors  of  the 
Pittsburgh  (Pa.)  Railways  on  March  2» 
presented  demands  to  the  receivers  of 
the  company  for  a  wage  increase  of  70 
to  76  per  cent,  an  eight-hour  day  and 
time  and  a  half  for  overtime,  effective 
on  May  1.  The  wage  demands  are: 
First  three  months'  service,  86  cents 
an  hour;  nine  months'  service,  89  cents 
an  hour,  and,  after  the  first  year's 
service,  01  cents  an  hour.  At  the  maxi- 
mum rate  and  under  the  eight-hour  day 
platform  men,  after  one  year's  experi- 
ence, would  receive  |7.28  a  day.  Under 
the  existing  agreement,  in  which  the 
rales  were  fixed  by  the  National  War 
Labor  Board,  the  men  received  49,  52 
and  54  cents  an  hour. 

Announcement  was  made  on  Apiil  6 
that  negotiations  between  the  receiv- 
ers of  the  Pittsburgh  Railways  and  the 
ttainmen  would  not  begin  until  the 
week  commencing  April  11.  The  pres- 
ent wage  scale  of  the  trainmen  calls  for 
a  maximum  of  57  cents  an  hour. 

The  receivers   issued  a  statement   in 


Hearing  April  13  on  Service-at- 
Cost  Measure 

There  is  to  l)e  a  public  hearing  on 
April  13  before  the  judiciary  committee 
of  the  Assembly  on  the  following 
measures: 

.\s>iemblv  Print  No.  1961.  entitled:  "An 
:ict  to  authorize  cities  and  incorporatefi 
villages  and  towns  of  the  state  to  enter 
into  agreements  with  strwt  surface  and 
rapid  transit  railroad  corporations  for 
transportation  upon  a  servlce-at-cost  plan 
;in<l  empowerinK  the  pul>llc  servlci-  com- 
nili<"<lonB.  In  certain  cases,  to  order  tem- 
IMirury  or  ix-rmanent  changes  In  the  rates, 
fares    and    charges    of    such    corporations." 

.\S8wmbiy  Print  No.  19«3.  entitled:  "An 
net  to  amend  the  public  service  commis- 
sions law.  In  relation  to  liability  for  vtola- 
tlons  of  chapter." 

.\B*mbly  Print  No.  1963.  entitled:  "An 
act  to  amend  the  public  service  commis 
Hlons  law.  In  relation  to  transportation 
rates,  fares  or  charges." 

These  three  meaanres  were  intro- 
duced on  April  1  by  Assemblyman 
Edmund  B.  Jenks  of  Broome  County 
and  are  companion  bills  covering 
the  service-at-cost  plan  of  operating 
street  surface  railroads.  It  is  the  con- 
sensus of  opiifion  that  the  measures 
have  more  than  an  ordinary  show  of 
passage,  especially  as  the  judiciary 
committee  of  the  Assembly  volunUrily 
set  the  date  for  the  hearing  on  the 
measures.  The  bills  have  not  as  yet 
been  introduced  in  the  Senate,  but  if 
the  action  of  the  Assembly  on  them  be 
favorable  there  is  little  doubt  of  their 
passage. 

The  opposition  to  the  measures  ia 
expected  to  come  principally  from  those 
memhers  who  arc  opposed  to  conferring 
upon  the  Public  Service  Commission 
arbitrary  franchise-giving  powers  now 
vested  in  the  L«'gislature  itself  as  a 
constitutional  right  and  from  thOM 
members  of  the  Legislature  who  are 
fearful  that  the  immediate  result  of 
the  passage  of  the  bills  would  be  to 
raise  the  rate  of  fare  paid  in  New 
York  City.  It  is  anticipated  that  the 
hearing  on  the  bills  will  be  largely 
attended.  Already  the  interest  in  the 
bills  has  caused  the  printed  supply  to 
become  exhausted,  but  .it  is  hoped  to 
have  additional  copies  printed  in  time 
for  the  hearing. 
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Receiver  Seeks  $2,000,000  for 
Reconstruction 

RoUa  Wells,  receiver  of  the  United 
Railways,  St.  Louis,  Mo.,  is  seeking 
permission  to  spend  $2,000,000  for  the 
purchase  of  about  160  new  cars, 
^917,380  for  track  reconstruction  within 
the  city  and  $140,200  for  track  recon- 
struction on  the  St.  Charles  line  in  St. 
Louis  County.  A  hearing  on  the  merits 
of  the  application  of  the  receiver  for 
permission  to  make  these  expenditures 
was  begun  on  March  30  by  Special 
Master  Henry  Lamm.  Albert  T.  Per- 
kins, manager  for  the  receiver,  stated 
that  he  desired  to  rebuild  about  31 
miles  of  city  tracks.  Henry  S.  Priest 
said  that  some  track  reconstruction  was 
necessary,  but  that  in  view  of  the 
present  high  prices  only  such  work 
should  be  done  as  was  absolutely  es- 
sential. He  and  Richard  McCulloch, 
president  of  the  company,  had  fixed 
25  miles  as  the  amount  of  reconstruc- 
tion to  be  carried  forward  at  this  time. 
It  was  planned  to  do  this  work  grad- 
ually. 


Anti-Strike  Bill  in  Massachusetts 

A  bill  to  prevent  strikes  on  the 
electric  railways  in  Massachusetts  now 
owned  or  controlled  by  the  State  is 
before  the  Legislature.  The  measure 
is  identical  with  the  recommendations 
of  the  special  committee  on  street  rail- 
ways brought  before  the  special  session 
last  November.  Briefly  it  provides  for 
•  continuity  of  service  on  all  publicly 
owned  or  controlled  lines,  making  it 
unlawful  for  any  agents,  officers  or  per- 
sons in  the  service  of  the  companies  to 
prevent  the  continuous  operation  of 
the  lines. 

The  bill  further  provides  for  the 
arbitration  of  differences  of  opinion  or 
disputes  regarding  compensation,  hours 
of  labor  or  working  hours  and  proposes 
the  establishment  of  a  board  for  this 
purpose. 

The  penalty  for  violation  of  the  pro- 
visions of  the  bill  is  discharge  from  the 
service  of  the  company  in  which  the 
violator  works  and  the  prevention  of 
re-employment  of  the  offender  by  the 
railway  company  for  a  period  of  one 
year. 


Carhouse  and  Cars  Destroyed 

Fire  destroyed  the  storage  carhouse 
•  of  the  International  Railway,  Buffalo, 
N.  Y.,  in  the  Riverway,  Niagara  Falls, 
N.  Y.,  on  March  21  with  a  loss  of 
eight  passenger  cars,  three  snowplows 
and  a  sweeper.  The  loss  is  estimated 
at  $60,000.  The  cars  were  of  an  old 
type  and  were  used  during  the  rush 
hour  periods  on  the  local  lines.  The 
storage  carhouse  was  formerly  a  roller 
skating  rink.  It  adjoined  the  River- 
way  terminal  of  the  Niagara  Falls 
interurban  lines.  The  main  terminal 
was  not  damaged  by  the  fire.  The 
company  proposes  to  enlarge  the  ter- 
minal by  erecting  a  new  building  on 
the  site  of  the  storage  sheds  that  were 
burned. 


Jitney  Regulatory  Bill  Passed. — The 

bill  giving  the  Board  of  Public  Utility 
Commissioners  jurisdiction  over  the 
jitneys  in  New  Jersey  has  been  passed 
by  the  Legislature. 

Retroactive  Pay  Award — Employees 
ot  the  Western  New  York  &  Pennsyl- 
vania Traction  Company,  Olean,  N.  Y., 
have  been  granted  a  wage  increase 
retroactive  to  Oct.  18,  the  date  when 
the  lines  of  the  system  were  tied  up 
by  a  general  strike.  The  men  will  re- 
ceive an  advance  of  5  cents  an  hour, 
making  the  new  scale  from  32  to  38 
cents  an  hour. 

I.  T.  S.  Not  Seriously  Damaged. — 
The  property  of  the  Illinois  Traction 
System,  Peoria,  111.,  was  not  seriously 
damaged  by  the  recent  hurricane.  A 
total  of  150  poles  was  blown  over  by 
the  high  winds  of  March  25  and  trains 
were  delayed  from  three  to  five  hours 
during  the  day  and  the  following 
night.  The  worst  breaks  were  north 
of  Lincoln,  111. 

May  Change  Its  Voltage. — The  Brit- 
ish Columbia  Electric  Railway,  Van- 
couver, B.  C,  is  thinking  of  changing 
the  voltage  on  the  Fraser  Valley  line 
from  600  to  1,200  volts  to  help  get 
freight  trains  over  the  grade.  The 
lengthening  of  freight  sidings  is  also 
contemplated  in  order  to  take  care  of 
the  long  trains  which  are  now  being 
handled  on  the  line. 

Wage  Hearings  Postponed. — Action 
on  the  demands  of  the  employees  of 
the  New  York  State  Railways,  Roch- 
ester, N.  Y.,  for  increases  in  wages 
has  been  postponed.  A  meeting  is 
scheduled  for  the  wqek  commencing 
April  11.  As  explained  in  the  Elec- 
tric Railway  Journal  for  April  3, 
page  720,  the  men  are  seeking  an  ad- 
vance of  100  per  cent. 

Wages  Raised  by  West  Penn  Com- 
pany.— A  wage  increase  of  approxi- 
mately 10  per  cent  has  been  granted 
by  the  West  Penn  RailwaVs,  Pitts- 
burgh, Pa.,  to  all  trainmen  and  shop- 
men, effective  immediately.  About  600 
men  are  affected.  The  advance  makes 
the  rate_  for  trainmen  55,  58  and  60 
cents  an  hour,  the  top  figure  being  paid 
to  employees  after  one  year's  contin- 
uous service.  The  old  rate  was  50,  53 
and  55  cents  an  hour. 

Worcester     Men     Want     More. — The 

carmen's  union  of  the  Worcester 
(Mass.)  Consolidated  Street  Railway 
have  presented  to  Clark  V.  Wood, 
president  of  the  company,  a  demand 
for  an  eight-hour  day  for  all  conduc- 
tors and  motormen,  a  40-per  cent  in- 
crease in  wages  for  all  miscellaneous 
employees  and  $6.40  for  an  eight-hour 
day   for   all   uniformed   men   operating 


two-men  cars  and  15  cents  an  hour 
above  the  regular  schedule  for  all  men 
operating  one-man  cars.  They  call  for 
$5.20  a  day  for  beginners  for  the  first 
three  months  of  service  and  $5.30  a 
day  for  the  remaining  nine  months  of 
the  first  year,  pay  thereafter  to  be 
$6.40.  The  employees  of  the  Springfield 
(Mass.)  Street  Railway  have  presented 
similar  demands  to  the  officials  of  that 
road.  Their  present  contract  with  the 
company  will  expire  on  June  1. 


Programs  of  Meetings 

Arkansas  Utilities  Association 

The  convention  of  the  Arkansas 
Utilities  Association  will  be  held  at  the 
Ai-lington  Hotel,  Hot  Springs,  Ark.,  on 
April  26,  27  and  28. 


Central  Electric  Railway  Account- 
ants' Association 

The  next  meeting  of  the*  Central 
Electric  Railway  Accountants'  Associ- 
tion  will  be  held  at  the  Lincoln  Hotel, 
Indianapolis,  Ind.,  on  April  24. 


National  Safety  Council 

The  Spring  conference  of  the  Engi- 
neering Section  of  the  National  Safety 
Council  is  to  be  held  at  the  Engineer- 
ing Societies  Building  in  New  York 
City  on  April  27.  The  morning  session 
will  first  take  up  the  relationship  of 
safety  and  engineering  efficiency — the 
question  whether,  apart  from  its  human 
values,  safe  operation  of  a  factory  or  a 
railroad  is  in  truth  inseparably  con- 
nected with  efficient  operation.  The 
afternoon  session  will  be  devoted  to 
safety  standards:  first,  the  present 
movement  for  uniform  standards;  sec- 
ond, the  National  Safety  Council's  part 
in  this  movement. 


Chamber  of  Commerce  of  the 
United   States 

The  main  topic  to  be  considered  at 
the  eighth  annual  meeting  of  the 
Chamber  of  Commerce  of  the  United 
States,  to  be  held  in  Atlantic  City 
April  27-29,  is  "Increased  Production." 
The  delegates  will  consider  this  topic 
from  six  points  of  view,  namely,  the 
relation  to  increased  production  of 
government,  transportation,  interna- 
tional finance,  research  and  efficiency, 
immigration  and  Russia's  part.  In 
addition,  there  will  be  group  meetings 
of  various  industries.  "The  program  of 
the  transportation  meetings  is  as  fol- 
lows: 

Tuesday  afternoon,  April  27:  Report 
of  committee  on  railroads,  George  A. 
Post,  chairman;  "Railroad  Consolida- 
tion," by  John  E.  Oldham  of  Boston; 
"Car  Supply  and  Car  Service,"  by 
Charles  E.  Lee,  Ford,  Bacon  &  Davis, 
New  York. 

Wednesday  morning,  April  28: 
"Transportation  in  Relation  to  Produc- 
tion," (a)  "Railroads,"  by  George  A. 
Post,  and  one  other  speaker,  probably 
a  member  of  the  Senate  or  House 
committee  on  railroads;  (b)  "Merchant 
Marine." 
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Reorganization  Terms  Stated 

Commiltt'e  Uepresentinu  Security  Hold- 
ers  Gives    Details    of    Security    Ex- 
change  FollowinK    Wheeling   Sale 

A  reorifanization  plan  has  been  an- 
nounced for  the  West  Virginia  Trac- 
tion &  Electric  Company,  Wheeling, 
W.  Va.,  the  property  of  which  was  sold 
recently  under  foreclosure  as  noted 
previously  in  the  ELECTRIC  Railway 
Journal. 

Two  New  Companies 

It  is  proposed  by  the  committee 
in  charge  of  the  reorganization  to 
create  two  new  companies.  One  of 
these  companies  will  be  known  as  the 
Wheeling"  Company.  To  it  will  be 
transferred  the  Wheeling-Elm  Grove 
properties  subject  to  exi.sting  under- 
lying liens.  The  other  company  will  be 
known  as  the  Morgantown  Company. 
To  it  will  be  transferred  the  Morgan- 
town  properties  subject  to  the  Union 
Utilities  lien,  under  which  bonds  of 
$874,000  are  outstanding.  There  will 
also  be  transferred  to  the  Morgantown 
Company  the  stock  of  the  Wheeling 
Company  and  all  the  two-year  not«s 
represented  by  the  committee,  together 
with  all  of  the  outstanding  bonds  of 
the  old  company,  the  deficiency  claims, 
etc. 

The  proposed  Morgantown  Company 
will  be  organized  with  a  total  author- 
ized common  capital  stock  of  $1,000,- 
000,  of  which  the  present  issue  will  be 
${>00,000.  No  dividend  is  to  be  paid 
OP  this  stock  for  two  years  and  the 
net  income  for  that  period  is  to  be 
carried  to  surplus.  Moreover,  not  more 
than  one-half  the  sum  which  subse- 
(|uently  becomes  available  for  divi- 
iltnds  is  to  be  paid  as  such.  The  bal- 
ance is  to  be  carried  to  surplus  with 
protective  provisions  for  maintenance 
and   depreciation. 

There  will  also  be  a  total  authorized 
irsue  of  $1,600,000  of  7  per  cent  cumu- 
lative preferred  stock  by  this  company. 
Of  this  amount  $862,733  is  to  be  is- 
sued at  present  The  cumulative  pre- 
ftrrcd  stock  is  to  have  equal  voting 
power,  share  for  share,  with  the  com- 
mon stock.  It  is  to  be  preferred  both 
as  to  dividends  and  assets  and  is  to  be 
re<loemable  at  the  option  of  the  com- 
pany, all  or  in  part,  from  time  to  time 
nt  105  and  dividend. 

DrTAiLs  OP  Seci;rity  Exchange 
Ahead  of  both  issues  of  stock  will 
come  an  authorized  issue  of  $6,000,000 
for  flfteen-year  6  per  cent  gtoenl 
mortgage  bonds.  Of  this  issue  $1,136,- 
400  will  be  issued  at  this  time.  These 
general  mortgage  bonds  will  consti- 
tute •  second  lien  upon  the  Morgan- 
town  proper{ies  and  a  first  lien  upon 
the  stock  of  the  Wheeling  Company. 
The  securities  received  by  the  commit- 
tee will  be  distributed  as  follows: 


1.  To  the  committee  for  the  account 
of  the  noteholders  in  the  sum  of 
$1,800,000  face  value:  (a)  Bonds  in  60 
per  cent  of  face  of  defaulted  notes, 
$1,080,000;  (b)  preferred  stock,  40  per 
cent  of  face  of  defaulted  notes,  $720,- 
000;  (c)  preferred  stock  for  interest  at 
6  per  cent  of  the  defaulted  notes  from 
May  1,  1919,  to  Jan.   1,   1920,  $72,000. 

Upon  consummation  of  the  plans, 
therefore,  the  holders  of  the  notes  de- 
posited will  receive  for  each  $1,000 
note,  $600  in  bonds  and  $400  in  pre- 
ferred stock  of  the  new  company,  with 
$40  of  additional  preferred  stock  for 
account  of  the  accrued  interest  from 
May  1,  1919,  to  Jan.  1,  1920. 

2.  To  holders  of  the  outstanding 
$94,000  of  bonds  of  the  West  Virginia 
Traction  &  Electric  Company,  (a) 
Bonds  in  60  per  cent  of  face  value  of 
bonds  of  the  old  company,  $56,400; 
(b)  preferred  stock  in  40  per  cent  of 
face  of  bonds  of  the  old  company,  $37,- 
600;  (c)  preferred  stock  for  interest 
on  bonds  of  the  old  company  from  May 
1,  1919,  to  Jan.  1,  1920,  $3,133. 

(3)  To  bankers  in  consideration  for 
$:>0,000  in  cash,  for  underwriting  $10,- 
000  of  the  new  securities,  for  the  loan 
ot  $40,000  to  the  committee,  for  the  as- 
signment of  $591,098  of  proved  claims 
in  the  receivership  representing  cash 
advances  to  the  owners  of  the  com- 
pany: (a)  preferred  stock,  $30,000;  (b) 
common  stock,  $600,000. 

Dividends  Likely  From  Start 
The  receiver  estimates  that  the 
operating  income  of  the  Morgantown 
property  alone  for  the  year  1920  after 
providing  for  normal  maintenance,  but 
before  reserve  for  the  depreciation  and 
after  deducting  from  earnings  all  ex- 
penses for  new  drillings  will  be  well 
over  twice  the  interest  on  the  bonds 
of  the  new  company  and  the  outstand- 
ing bonds  of  the  Union  Utilities  Com- 
pany, and  that,  after  paying  interest 
charges  on  these  bonds,  the  balanc«r 
v.-ill  be  approximately  three  times  the 
sum  required  to  pay  dividends  on  the 
preferred  stock.  It  is  probable  that 
the  company  will  be  able  to  begin  pay- 
ing dividends  on  its  preferred  stock  at 
once.  These  estimates  the  committee 
ieems  to  be  reliable,  but  it  does  not 
Kksrantee  their  correctness. 


Municipal  Line  Going  lieliind 

San    Francisco    Has   a    Deficit   or    Not. 

Depending  Upon  the  Shade  of 

Observer's  Glasses 

The  San  Francisco  (Cal.)  Mu- 
nicipal Railway  has  reported  for 
January.  Actually  the  road  is  making 
money;  theoretically  it  is  losing  money. 
Or  theoretically  the  road  is  making 
money;  actually  it  is  losing  money.  It 
all  depends.  Those  who  favor  mu- 
nicipal ownership  see  the  matter  one 
way;  those  who  oppo.se  it  see  the 
matter  another.  The  receipts  for  Jan- 
uary were  $229,030.  The  expenditures 
were  $180,711.  Thus  the  excess  of 
receipts  over  expenditures  appears  to 
be  $48,319.  But  against  this  amount 
of  $48,319  there  remain  to  be  charged 
up  depreciation  of  $40,974,  or  18  per 
cent  of  the  gross  passenger  revenue, 
interest  of  $19,458  on  outstanding 
debts  and  $2,410  for  injury  insurance. 
Thus  the  apparent  surplus  of  $48,319 
l>ecomes  a  deficit  of  $14,524. 

Supervisor  Ralph  McLeran,  chair- 
man of  the  finance  committee,  says  the 
idea  of  increasing  fares  has  not'beett 
discussed  seriously.  He  is  quoted  as 
follows: 

The  lints  nre  brinfc  opfraird  at  a  profit 
The  Knin  1»  In  th(>  18  p«r  c»nf  depreotatlon 
fund,  which  takes  care  of  all  the  deflolts 
in  tho  operations  fund  and  leaves  a  surplus 
l><>iiidp!<.  It  is  claimed  by  aome  that  IS  per 
com  IB  exceaalve.  but  from  what  we  have 
Katbered  It  Is  not  advisable  to  rbnnice  the 
method  at  this  time.  It  will  not  be  lonit 
before  the  city  Is  taking  other  traction 
nrteries  and  then  other  methoils  of  maln- 
tainlnR  the  funds  may  be  decided   upon. 


$1,. 500,001)  for  Chicaffo 

The  city  of  Chicago  will  receive 
nearly  $1,500,000  as  its  share  of  the 
earnings  of  the  local  railways  for  last 
year.  This  is  more  than  two  and  a 
half  times  the  city's  share  for  the 
previous  year.  Under  the  contract 
ordinonce  by  which  the  city  gets  55 
per  cent  of  the  net  earnings  of  tho 
companies  $1,005,259  will  be  derived 
from  the  Chicago  Railways  and  $443,- 
688  from  the  Chicago  City  Railway. 


Paving  Very  Burdensome 

.Setting  forth  several  paving  projects 
in  Atlanta,  Ga.,  this  year  that  will  cost 
the  Georgia  Railway  &  Power  Com- 
pany more  than  $200,000,  the  current 
issue  of  Twn  Bells,  published  by  the 
company  for  general  distribution,  ex- 
plains one  of  the  principal  items  of 
overhead  expense  .the  company,  or  any 
other  railway,  has  to  contend  with.  It 
shows  very  clearly  why  it  is  so  diffi- 
cult to  develop  railway  service  into  a 
paying  proposition. 

Under  the  charter  of  the  city  of 
.Atlanta  the  company  is  assessed  for  a 
width  of  16  ft.  on  all  paving  or  repay- 
ing done  where  it  has  double  tracks 
and  11  ft  where  it  has  single  tracks. 
This  assessment  is,  in  reality,  a  forced 
contribution,  the  company  points  out, 
because  every  kind  of  a  vehicle  uses 
the  streets.  During  the  recent  strike 
the  public  was  impressed  by  the  great 
volume  of  the  traffic. 

The  repaving  of  Juniper  Street  re- 
cently cost  the  company  $25,204.  This 
single  item  required  420,077  6-cent 
fares  to  pay  for  it,  and  this  is  but  one 
small  item  of  the  paving  expense  the 
company  is  required  to  meet.  On  this 
particular  assessment  the  company  pe- 
titioned the  Railroad  Commission  for 
authority  to  pay  it  one-fourth  cash  and 
the  rest  on  promissory  notes  because 
of  the  company's  financial  condition. 
Furthermore  the  company  has  asked 
the  same  privilege  in  paying  future  as- 
.<essments  for  paving  or  repaving. 
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Milwaukee  Income  Increases 

Income    Statement    Indicates    Property 

in   Fair  Financial   Condition — Bulk 

of  Revenue  from   Railway 

The  recently  issued  annual  report  of 
the  Milwaukee  Electric  Railway  & 
Light  Company  for  the  year  ended  Dec. 
.'U,  1919,  shows  operating  revenues  of 
$14,888,446,  an  increase  over  1918  of 
$1;,878,175,  or  23.96  per  cent.  The  rail- 
way department  earned  $8,273,989,  or 
•'56.6  per  cent  of  this  amount.  Operat- 
ing expenses,  including  taxes  and  re- 
serves, amounted  to  $11,552,374,  an 
increase  of  $1,987,751,  or  20.78  per  cent. 


waukee  Light,  Heat  &  Traction  Com- 
pany. For  the  purposes  of  comparison 
the  earnings  and  expenses  of  both  com- 
panies for  the  year  1918  have  been  com- 
bined. 

The  operating  revenue  of  the  railway 
utility  was  $1,669,650,  or  25.28  per 
cent,  more  than  during  1918.  This  is 
attributed  partly  to  the  effect  of  the 
discontinuance  on  June  1,  1918,  of  the 
sale  of  reduced  rate  tickets  in  the 
single  fare  area  and  an  increase  effec- 
tive on  Nov.  2,  1919,  in  the  fare  in  the 
Milwaukee  single  fare  area  and  partly 
to  increased  zone  fares  on  the  suburban 
and  interurban  lines  which  became  ef- 


MILWAUKEE  ELECTRIC  RAILWAY  &  LIGHT  COMPANY 
(Railway  Operations  Only) 


Income  Statement 

Revenue  from  transportation 

Hevenue  from  other  railway  operationB 

Total  railway  operating  revenue 

.Maintenance  and  depreciation  appropriation  (25 .  76  per 
cent,  operating  revenue) 

.additions  to  property 

Roadway  and  track $185,044 

Revenue  oars 13,680 

Klec.  eq.  of  rev.  rare  and  locoraotivee 768 

Railway  utility  equipment 19,004 

Miaceilaneous  utility  equipment 31,935 

Other  expenditures 38,655 

(a)  Not  shown  in  report. 


1919 
$8,041,458 
232,531 

$8,273,989 
2,125,000 
$289,086 


1918 
$6,436,169 
177,358 

$6,613,527 

(«) 

(o) 


Per  Cent 
Change 
Inc— Dei- 
+  24.10 
+  31.10 

+25  20 


leaving  $3,336,072  as  the  net  operating 
revenue.  Non-operating  revenues  were 
$145,539.  Interest  charges,  including 
interest  on  depreciation  reserve  bal- 
ances, totaled  $2,016,343,  leaving  a  net 
income  for  the  year  of  $1,421,269. 
Gross  income  available  for  payment  of 
interest  and  dividends  was  $3,481,612. 
In  February,  1919,  the  Milwaukee 
Electric  Railway  &  Light  Company  ac- 
quired and  now  operates  the  property 
of  the  Milwaukee  Light,  Heat  &  Trac- 
tion Company,  comprising  an  extensive 
system  of  suburban  and  interurban 
railways  within  a  radius  of  about  fifty 
miles  of  Milwaukee,  the  local  railway 
system  in  Racine  and  the  electric 
power    transmission    and    distribution 


fective  in  July,  1918,  and  on  Nov.  2, 
1919.  The  traffic  has  increased  to  a 
marked  extent.  Expenditures  during 
the  year  for  additions,  extensions  and 
betterment  to  the  plants  and  systems 
of  the  railway  amounted  to  $289,086, 
equivalent  to  20.5  per  cent  of  the  to- 
tal of  $1,4410,384  for  property  additions. 
Four  quarterly  dividends,  each  of  1.5 
per  cent,  were  declared  during  the 
year  on  the  $4,500,000  of  outstanding 
preferred  stock.  In  the  railway  de- 
partment 25.6  per  cent  of  the  operating 
revenues  was  appropriated  for  main- 
tenance and  depreciation.  Any  bal- 
ance of  this  appropriation  remaining 
after  providing  for  maintenance  was 
carried  to  the  credit  of  the  depreciation 


I 


STATISTICAL  STATEMENT  OF   MILWAUKEE 
Owned  and  leased: 

ELECTRIC    RAILWAY  A  LIQl 

I 

1919                        1918 

403.45                      403.79 

381.05                      380.26 

20,681,252              20,014,231 

2,165,972                 2,140,300 

9.56                          9.41 

146,208,335       •       129,240,334 

51,287,831                46,560,391 

197,496,166              175,800,725 

35.08                        36.03 

$8,041,458               $6,436,169 

5.50                          4.98 
4.07                          3.66 

40.01                       33.00 
9.12                        8.82 

3.83                        3.09 
95.4                        87.80 

$21,100                   $16,910 

3T  COMPANY 
'er  Cent  Change 
+  Inc.— Deo. 
+    0  083 

Average  total  miles  ox>erated 

+    0.207 

+    3.33 

Car-hours  (revenue) 

Ratio  car-milea  to  car-hours  (per  cent) . 

+     1.20 
+     1.59 

Revenue  passengers 

Transfer  passengers 

+  13.10 
+  10.17 

Total  Passengers 
Ratio  transfer  to  revenue  passengers  (per  cent) 

+  12.32 
+  24  95 

Average  fare: 

I'er  revenue  passengers  (cents)  ... 

Rcr  total  passengers  (cents) 

Car-mile  statistics: 

( )perating  revenue  (oents) 

Passenger  traffic  (total) 

*  'ar  ho\ir_stati8tics: 

+  10.42 
+11.22 

+  21.22 
+  10.95 

+  23.62 

I'a.isenger  traffic  (total) 

Mileage  sutistics: 
(jross  passenger  revenue  per  mile  of  track  operated 

+    8.77 
+  24,75 

system  throughout  the  territory  served 
by  the  suburban  and  interurban  rail- 
way lines. 

The  earnings  and  expenses  of  the 
Milwaukee  Electric  Railway  &  Light 
Company  as  reported  above  for  the  year 
1919  accordingly  include  those  of  the 
property  formerly   owned   by  the   Mil- 


reserve,  which  at  the  close  of  the  year 
amounted  to  $3,595,781. 

Following  the  statement  by  the  com- 
pany of  its  inability  to  meet  the  re- 
quest of  its  trainmen  for  an  increase 
in  wages  and  earn  a  fair  return  on  the 
capital  invested  in  its  railway  utility 
pioperty,  an   investigation   was   under- 


taken upon  request  of  the  company 
b>  the  Board  of  Conciliation  appointed 
under  a  new  Wisconsin  law.  The  find- 
ings of  the  Board  of  Conciliation  dis- 
closed the  necessity  of  an  increase  in 
the  trainmen's  wages.  These  findings, 
under  which  the  trainmen  were  award- 
eti  an  increase  of  nine  cents  per  hour, 
were  referred  to  the  Railroad  Com- 
mission of  Wisconsin.  The  commis- 
sion issued  an  order  increasing  the 
rete  of  cash  fare  in  the  single  fare 
area  from  5  cents  to  7  cents  and  pro- 
viding for  the  sale  of  tickets  at  six 
for  35  cents  and  eighteen  tickets  for 
$1,  and  directed  the  company  to  there- 
upon make  effective  the  increase  in 
wages  awarded  by  the  Board  of  Con- 
ciliation. The  order  of  the  commis- 
sion affecting  both  wages  and  fares 
became  effective  on  Nov.  2,  1919. 

The  accompanying  tables  pertain  en- 
tirely to  the  operation  of  the  railway 
department  and  indicate  that  the  recent 
fare  increases  have  had  a  marked  effect 
on  increasing  the  revenues  from  trans- 
portation. 


Fort  Scott  Road  Scrapped 

The  railway  portion  of  the  property 
of  the  Fort  Scott  Gas  &  Electric  Com- 
pany, Fort  Scott,  Kan.,  about  9  miles, 
has  been  abandoned  and  dismantled  and 
the  rails  are  being  torn  up.  The  other 
divisions  are  to  be  continued  as  the 
Fort  Scott  Public  Utilities  Company. 

The  troubles  of  the  railway  at  Fort 
Scott  date  back  to  1918.  Early  in  that 
year  receivership  proceedings  started. 
Even  that  early  the  railway  in  Fort 
Scott  sought  relief  from  municipal  re- 
strictions as  a  way  out.  Conferences 
looking  toward  that  end  were  arranged, 
but  proved  unavailing.  In  April  of  that 
year  the  company  reported  operation 
had  been  discontinued. 


Operating  Managers  for  Ohio 
Electric  Railway 

Day  &  Zimmerman,  Philadelphia, 
Pa.,  have  taken  over  the  Ohio  Electric 
Railway,  Springfield,  Ohio,  as  oper- 
ating managers.  They  will  conduct 
the  property  in  the  interest  of  Drexel 
&  Company,  Philadelphia,  and  the 
bondholders'  protective  committee.  In- 
terest is  understood  to  be  in  default 
on  certain  bonds  of  the  company  se- 
cured with  the  bankers  by  pledge  of 
stock  as  collateral.  Rather  than  fore- 
close, the  bankers  enter  the  active 
management  of  the  company,  through 
Day  &  Zimmerman,  in  complete  under- 
standing with  W.  Kesley  Schoepf, 
president  of  the  company,  and  the 
interests  which  he  represents. 

F.  A.  Healy,  secretary  and  treasurer 
of  the  Ohio  Electric  Railway,  attributes 
the  present  unsatisfactory  financial 
condition  of  the  company  to  the  in- 
creased cost  of  operating  the  road  in 
comparison  with  increases  in  revenue. 
This,  he  said,  is  due  to  the  high  cost 
of  labor,  the  taxes  which  the  company 
is  forced  to  pay  on  its  holdings  and 
the  vast  amount  of  paving  which  the 
railway  has  been  forced  to  do. 
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$6,000,000   Equipment  Trust 
Proposed 

In  submittinK  the  ordinance  giving 
approval  of  City  Council  to  the  issu- 
ance of  $6,000,000  of  equipment  trust 
certificates  by  the  Philadelphia  (Pa.) 
Rapid  Transit  Company,  W.  C.  Dun- 
bar, vice-president  of  the  company, 
stated  that  the  notes  would  bear  inter- 
est at  the  rate  of  6  per  cent  per  an- 
num, maturing;  in  equal  semi-annu&l 
instalments  during  a  period  of  not 
more  than  ten  years  and  secured  by 
the  lease  of  1,600  surface  and  97  ele- 
vated-subway cars.     Mr.  Dunbar  said: 

ThH(  propotu-tl  ^'tiulpment  trust  certiflcate 
iHinie  Is  requirfd  to  finance  Immediate  ne- 
rt'iwltles  anil  aupi)ly  Increased  car  carrylnff 
capacity.  The  financlne  of  new  lines  and 
extensions  Is  planned  to  bo  accomplisiied 
(ly  the  formation  of  new  companies  issuing 
nrsc  mortfca^cc  bonds  to  cover  the  cost  of 
cimstructlon,  to  be  guaranteed  by  P.  H.  T.. 
which  company  will  also  be  the  sole  owner 
of  such  nominal  issue  of  capital  ittocic  as 
may  l)e  required.  Plans  for  the  Issuance 
and  sales  of  these  bonds  will  be  pn'sented 
from  time  to   time,   for  your  approval. 

It  is  pointed  out  in  the  letter  that 
the  sum  of  $2,400,000  is  urgently  re- 
quired to  meet  immediate  necessities, 
covering  reconstruction  of  20  miles  of 
track,  power  plant  and .  sub-station  im- 
provements; modernizing  700  cars,  and 
for  additional  shop  facilities. 


to  ask  for  the  deposits  by  the  various 
bond  and  note  holders,  partly  for  as- 
s'sting  in  the  reorganization  and  partly 
for  the  purpose  of  learning  to  what 
extent  the  various  security  holders  ap- 
preciate the  necessity  of  action  to  con- 
serve their  various  interests. 

The  reorganization  committee  is  said 
to  have  received  approximately  $6,500,- 
000  of  the  $20,000,000  of  bonds  of  the 
ccmpany,  representing  some  eighteen 
different  issues. 

It  was  explained  by  the  members  of 
the  reorganization  committee  last  De- 
cember that  since  1916,  the  East  Bay 
communities  had  been  giving  serious 
consideration  to  the  question  of  a  re- 
settlement franchise  for  the  company. 
The  voters  have  passed  an  enabling 
act  and  have  taken  initial  steps  for  the 
submission  of  the  franchise  question 
to  the  people  for  final  decision.  In 
this  connection,  the  Railroad  Commis- 
sion, with  the  co-operation  of  the  mu- 
nicipalities and  the  company,  is  en- 
gaged in  placing  a  valuation  upon  the 
company's  property. 


Financial 
News  Notes 


Demand  Made  for  Forfeiture  of 
Charters 

Arguments  in  the  quo  warranto  pro- 
ceedings brought  by  David  I.  Mc- 
Cahill,  Pittsburgh,  Pa.,  for  forfeiture 
of  the  charters  of  twenty-one  district 
electric  light  and  power  companies  in 
Beaver,  Lawrence  and  Butler  Counties 
are  being  heard  by  Attorney-General 
William  I.  Shaffer  of  Pennsylvania. 
The  companies  are  held  by  the  Mahon- 
ing &  Shenango  Railway  &  Light  Com- 
pany, the  Pennsylvania  Power  Com- 
pany, the  New  Castle  Electric  Com- 
pany and  the  Zelienople  Electric  Com- 
pany. 

It  is  contended  by  Mr.  McCa- 
hill  that  none  of  the  companies  has 
started  construction  work  or  made  ef- 
fort to  show  existence  as  operating 
concerns  during  two  yean  following 
incorporation.  Plana  of  works  of  com- 
peting companies  are  being  gone  over 
and  efforts  being  made  to  establish 
physical  existence  of  the  companies 
involved.  Among  those  who  appeared 
against  the  concerns  were  Lieutenant- 
Governor  Beidleman,  David  I.  Mc- 
Cahill.  H.  Etheridge,  H.  J.  Van  Burcn 
and  Clyde  Ferris.  Banking  Commis- 
sioner John  S.  Fisher.  Ralph  E.  Baker 
and  T.  E.  Coleman  appeared  for  the 
companies. 

Key  Route  Holders  Respond  to 
Call  for  Deposits 

With  rc.tpoct  to  the  proposed  reor- 
ganixAtion  of  the  San  Francisco- 
Oakland  Terminal  Railways,  Oakland, 
Cal.,  it  is  stated  that  no  definite  plan 
of  reorganisation  has  been  decided 
upon,  but  that  under  the  suggestion  of 
the  State  Railroad  Commission  of  Cali- 
fornia   it    ha*    been    deemed    advisable 


Municipal  Railway  Operation 
Segregated 

At  the  instance  of  Hugh  M.  Cald- 
well, Mayor  of  Seattle,  Wash.,  an  or- 
dinance has  been  passed  by  the  City 
Council  assuring  the  complete  segrega- 
tion of  the  operation  and  maintenance 
of  the  Seattle  Municipal  Railway  from 
the  Department  of  Public  Utilities. 
The  ordinance  as  passed  creates  a  de- 
partment to  be  known  as  the  Division 
of  Municipal  Railways,  to  be  under  the 
direction  of  a  general  .superintendent. 
As  heretofore  reported,  David  W.  Hen- 
derson has  been  appointed  to  this  po- 
sition. The  ordinance  provides  that 
the  operation  of  the  municipal  railway, 
including  cars  and  trains,  carhouses 
and  shops,  and  the  maintenance  of  way 
and  structures  be  placed  in  an  admin- 
istrative section  of  the  Department  of 
Public  Utilities,  to  be  known  as  Divi- 
sion of  Municipal  Railways. 


Need  $6,625,000  for  Repairs 

New  York  City's  surface  lines  need 
about  $6,625,000  to  put  their  tracks,  cars 
and  other  equipment  in  first-class  oper- 
ating condition,  according  to  testimony 
of  witnesses  at  a  recent  hearing  before 
the  Public  Service  Commission  for  the 
First  District.  In  some  instances  the 
deferred  maintenance  charge  covers 
paving  along  the  right-of-way,  which 
some  of  the  roads  in  the  hands  of  re- 
ceivers have  frankly  stated  their  in- 
ability to  repair. 

Paving  repairs  are  being  made  by  the 
city,  and  the  cost  charged  against  the 
companies,  to  be  later  liquidated.  In 
some  cases  the  testimony  showed  that 
the  cars  of  several  companies  need  re- 
pairs to  the  extent  of  from  $500  to 
$1,000  each.  Cars,  tracks  and  equip- 
ment generally,  it  was  stated,  however, 
are  at  the  present  time  in  safe  oper- 
ating condition,  but  if  repairs  are 
much  longer  neglected  the  margin  of 
safety  will  be  decreaMil. 


New  Director  at  Charleston. — W. 
King  McDowell  has  been  elected  a  di- 
rector of  the  Charleston  Consolidated 
Railway,  Gas  &  Electric  Company, 
Charleston,  S.  C,  to  succeed  William 
M.  Bird,  deceased. 

Three- Year  Notes  Called  for  Pay- 
ment.— The  Empire  State  Railroad  Cor- 
poration, New  York,  N.  Y.,  has  elected 
to  call  for  payment  on  May  1  all  of  its 
three-year  6  per  cent  mortgage  notes 
then  outstanding. 

Bond  Issue  Approved. — The  Depart- 
ment of  Public  Utilities  of  Massachu- 
setts has  approved  an  issue  of  $500,000 
twenty-year  5  per  cent  mortgage  bonds 
by  the  Middlesex  &  Boston  Street  Rail- 
way to  refund  a  similar  amount  of  4i 
per  cent  bonds  maturing  April  1,  1920. 

Two- Year  Notes  Offered. — Bonbright 
&  Company,  New  York,  N.  Y.,  are  head- 
ing a  syndicate  which  is  offering  $2,- 
000,000  of  two-year  7  per  cent  gold 
notes  of  the  United  Light  &  Railways 
Company,  Grand  Rapids,  Mich.  The 
notes  are  dated  April  1,  1922.  They 
are  being  offered  at  a  price  to  yield 
more  than  8  per  cent. 

Hyde  Park  Line  Continued.  —  The 
Public  Trustees  of  the  Eastern  Massa- 
chusetts Street  Railway,  Boston,  Mass., 
on  March  28  announced  the  continuance 
of  service  in  the  Hyde  Park  district. 
Plans  are  being  devised  for  the  installa- 
tion of  one-man  cars  and  the  purchase 
of  electricity  for  this  district,  thereby 
shutting  down  the  Hyde  Park  power 
house.  The  terms  of  operation  remain 
to  be  fixed. 

Manufacturer  Offers  to  Buy  Road. — 
As  a  solution  of  the  higher  fare  con- 
troversy in  Poughkeepsie,  Norman  Mil- 
liken,  head  of  the  Mohawk  Plow  Works 
in  that  city,  has  offered  to  buy  out  the 
Poughkeepsie  &  Wappingers  Falls  Rail- 
road at  its  appraised  valuation.  The 
railroad,  which  is  now  charging  a  6-cent 
fare,  has  an  application  pending  for 
an  increase  to  8  cents,  but  thus  far  the 
city  officials  have  refused  this  conces- 
sion. 

Tide  Water  Stock  Offered.— The  First 
National  Trust  Company,  Durham,  N. 
C,  and  Durfey  &  Marr,  Raleigh,  N.  C, 
recently  offered  for  subscription  7  per 
cent  cumulative  preferred  stock  of  the 
Tide  Water  Power  Company,  Wilming- 
ton, N.  C.  The  proceeds  from  the  sale 
of  the  preferred  stock  will  be  used  to 
liquidate  current  liabilities,  retire  $.'{50,- 
000  of  bonds  and  to  make  betterment* 
and  additions  to  plant.  Included  in  the 
company's  properties  are  the  railway 
lines  in  Wilmington. 

Interest  Payment  Arranged. — J.  D. 
O'Keefe,  receiver  of  the  New  Orleans 
Railway  A   Light  Company,   New   Or- 
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leans,  La.,  notified  holders  of  the  4i 
per  cent  general  mortgage  bonds  of 
that  company  that  the  coupons  due  on 
Jan.  1,  1920,  would  be  paid  on  March 
30  upon  presentation  at  the  office  of 
the  New  York  Trust  Company,  or  at 
the  Hibemia  Bank  &  Trust  Company, 
New  Orleans.  In  addition  to  the  cou- 
pons, 26  cents  per  coupon  representing 
interest  thereon  was  paid. 

New  Bond  Issue  for  Massachusetts 
Road. — The  Middlesex  &  Boston  Street 
Railw^  has  been  authorized  to  issue 
twenty-year  bonds  to  the  value  of 
1500,000  to  bear  interest  at  a  rate  not 
exxeeding  4J  per  cent.  These  bonds 
will  be  used  for  paying  and  refunding 
a  $500,000  issue  of  the  Lexington  & 
Boston  Street  Railway  which  expired 
on  April  1,  1920. 

Discharge  of  Receiver  Expected  Soon. 
— It  is  reported  from  Binghamton, 
N.  Y.,  that  Receiver  W.  G.  Phelps  of 
the  Binghamton  Railway  and  his  at- 
torney, Thomas  J.  Keenan,  of  Curtiss, 
Keenan,  Brink  &  Harrison,  are  making 
all  needed  legal  preparations  for  pay- 
ing off,  within  the  next  six  months, 
$400,000  in  outstanding  debts  and  ob- 
ligations against  the  company,  and  also 
meeting  $75,000  in  loans  obtained  by 
Mr.  Phelps  upon  receiver's  notes.  It 
is  expected  that  the  receivership  will 
be  lifted  in  six  months. 

More  Massachusetts  Lines  to  Sus- 
pend.— P.  F.  Sheehan,  manager  for  the 
Eastern  Massachusetts  Street  Railway 
at  Brockton,  Mass.,  announces  the 
Rockland-Braintree  depot  line  will  no 
longer  be  operated  and  that,  in  view 
of  the  loss  of  patronage,  the  Queen 
Anne's  corner  route  will  probably  be 
discontinued,  although  the  decision  so 
to  act  will  be  left  in  the  hands  of  the 
Brockton  division  service  board  at  its 
next  meeting.  The  decision  with  re- 
gard to  the  Rockland-Braintree  line 
grew  out  of  the  controversy  with  the 
Weymouth  town  officials,  who  have  al- 
lowed the  jitneys  to  run  again. 

Readjustment  of  Securities  Aban- 
doned.— The  stockholders  of  the  North 
American  Company,  New  York,  N.  Y., 
have  abandoned  the  plan  calling  for  a 
rearrangement  of  the  capital  stock  of 
the  company  as  outlined  recently  in 
the  Electric  Railway  Journal.  Wil- 
liam Nelson  Cromwell  has  been  elected 
chairman  of  the  board  of  directors  of 
the  company  to  succeed  the  late  George 
Sheldon  and  Albert  D.  Boardman  has 
been  elected  a  director.  The  resigna- 
tion of  James  D.  Mortimer  as  president 
of  the  company,  effective  on  Nov.  1, 
was  referred  to  at  length  in  the  Elec- 
tric Railway  Journal  for  April  3. 

Jersey  Senate  Approves  Valuation 
Measures. — The  New  Jersey  Senate  has 
passed  the  measure  of  President  Clar- 
ence E.  Case  providing  for  an  independ- 
ent appraisal  of  all  electric  railway 
properties  in  New  Jersey.  The  Gov- 
ernor, State  Treasurer  and  State  Comp- 
troller, under  the  provisions  of  the 
measure,  are  to  compose  a  commission 
which  will  supervise  the  work  having  to 
do  principally  with  the  valuation  of  the 
Public  Service  Railway,  Newark,  N.  J., 
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property  by  expert  engineers  and  make 
a  report,  which  will  form  the  basis  for 
fixing  fair  and  equitable  rates  of  fare. 
An  appropriation  of  $100,000  is  pro- 
vided to  carry  on  the  work. 

Illinois  Road  Sold  to  Bondholders. — 

The  Galesburg  &  Western  Railroad, 
formerly  the  Rock  Island  Southern 
Railroad,  Galesburg,  111.,  has  been  sold 
for  $151,000  to  W.  S.  Hammons,  Port- 
land, Me.,  acting  for  the  committee  of 
the  bondholders,  said  committee  con- 
sisting of  W.  S.  Hammons,  Portland, 
Me.,  chairman;  Frank  S.  Wingate,  Hal- 
lowell,  Me.,  and  M.  O.Williamson,  Gales- 
burg, 111.  There  was  one  other  bid- 
der at  the  sale,  C.  C.  West,  said  to  rep- 
resent Walsh  Brothers,  owners  of 
the  majority  of  the  stock  of  the  rail- 
road. The  sale  to  Mr.  Hammons  will 
now  go  before  the  Circuit  Court  of 
Knox  Cojinty  for  confirmation  by  Judge 
Thompson. 

Recommends  Bonds  Be  Extended. — At 
the  hearing  in  St.  Louis,  Mo.,  on  March 
30  before  Special  Master  Henry  Lamm 
to  inquire  into  reconstruction  work  to 
be  carried  out  by  the  United  Railways, 
St.  Louis,  Judge  Lamm  took  up  in  m- 
formal  discussion  the  question  of  the 
means  to  be  adopted  to  meet  the  bonds 
of  the  St.  Louis  Railway,  an  underly- 
ing company  of  the  United  Railways, 
when  they  fall  due  on  May  1.  Henry 
S.  Priest  suggested  that  it  might  be 
well  to  seek  the  consent  of  the  holders 
of  the  bonds  to  an  extension  of  them  at 
a  higher  rate  of  interest  rather  than 
to  issue  receiver  certificates  to  refund 
the  bonds.  Judge  Lamm  said  that  he 
thought  well  of  this  plan.  He  recom- 
mended it  to  the  receiver. 

More  Time  Allowed  for  Shore  Line 
Report.  —  In  the  case  of  Old  Colony 
Trust  Company,  Boston,  Mass.,  vs.  the 
Shore  Line  Electric  Railway,  Norwich, 
Conn.,  Judge  Kellogg  has  granted  Re- 
ceiver Robert  W.  Perkins  until  May 
15  to  file  his  semi-annual  statement. 
Ordinarily  it  should  be  filed  by  April  5, 
but  Attorney  Charles  B.  Whittlesey 
stated  that  the  report  was  voluminous 
and  more  time  was  required.  Judge 
Kellogg  has  also  approved  the  applica- 
tion authorizing  the  receiver  to  pay 
the  interest  due  on  the  bonds  of  the 
Groton  &  Stonington  Street  Railway, 
as  it  was  represented  to  the  court  that 
paying  the  interest  would  prevent  de- 
fault and  perhaps  permit  the  receiver 
to  dispose  of  the  road  to  better  ad- 
vantage. 

Receivers  for  Rock  Island  Southern 
Company.  —  Federal  Judge  Martin  J. 
Wade  of  the  Southern  District  of 
Iowa  has  appointed  C.  N.  Abbott,  vice- 
president  of  the  Central  Trust  Com- 
pany, Chicago,  and  C.  H.  Bacon,  vice- 
president,  in  charge  of  operation  of 
the  Chicago,  Rock  Island  &  Pacific 
Railway  Company,  as  receivers  for  the 
Rock  Island  Southern  Railway  Com- 
pany. Judge  Fitzhenry  of  the  Fed- 
eral Court  at  Peoria  has  concurred  in 
the  action  of  Judge  Wade.  The  Mis- 
sissippi Valley  Railway  &  Power  Com- 
pany, controlled  by  Walsh  Brothers, 
owns   more   than   one-half   of   the   out- 


standing bonds  of  the  Rock  Island 
Southern.  Under  government  con- 
tiol  steam  trains  were  substituted  for 
electric  cars. 

Last  Traces  of  Municipal  Railway 
Removed. — The  last  traces  are  be- 
ing removed  of  the  Yazoo  (Miss.) 
Municipal  Railway,  which  suspended 
operation  in  November,  1918.  The 
Meridian  (Miss.)  Dispatch  of  March 
18  under  a  date  line  from  Yazoo  City 
said:  "The  last  remnant  of  the  Yazoo 
City  street  car  line  has  been  disposed 
of,  the  Goldstein  Hide  &  Fur  Company 
having  sold  the  old  cars  and  trailers 
to  Helena,  Ark.,  to  be  rebuilt  and  used. 
The  doing  away  with  the  line  is  a 
source  of  regret  to  many,  and  even 
though  the  railway  did  not  make  ex- 
penses the  other  utilities  were  making 
money  and  it  all  belonged  to  the  city 
and  the  loss  was  nothing  short  of 
taking  money  from  one  pocket  and 
putting  it  in  the  other." 

An  Offering  That  Is  Different— The 
Carolina  Beach  Railway,  Wilmington, 
N.  C,  is  seeking  to  finance  itself 
through  the  sale  of  securities  direct  to 
the  public.  The  company  is  offering 
$500,000  of  6  per  cent  ten-year  gold 
coupon  bonds  "secured  by  a  first  mort- 
gage on  all  the  property  owned  by  the 
Carolina  Beach  Railway."  The  com- 
pany is  described  as  building  a  railway 
from  the  city  of  Wilmington  to  Carolina 
Beach,  which  is  located  on  the  mainland 
and  only  13  miles  south  of  the  city. 
No  mention  is  made  of  the  offering 
price,  but  "a  bonus  of  10  per  cent  of  the 
common  capital  stock  is  offered  to  the 
purchaser  of  each  $1,000  bond  on  the 
first  $100,000  of  these  bonds  sold." 
There  is  also  a  land  exchange  feature. 

Will  Sell  Additional  Stock.— Henry 
J.  Davies,  treasurer  of  the  Cleveland 
(Ohio)  Railway,  has  notified  stock- 
holders that  it  is  now  necessary  to  sell 
the  remaining  10,000  shares  of  stock 
in  the  treasury  in  order  to  make 
needed  improvements  in  the  way  of 
buildings,  track  and  power  equipment, 
as  well  as  purchase  land  for  its  pur- 
poses. The  requirements  are  that  this 
stock  must  be  sold  at  par  or  above,  al- 
though it  has  been  around  96i  and  97i 
on  the  market  for  the  past  few  days. 
Mr.  Davies  points  out  that  the  Cleve- 
hmd  and  Lakewood  franchisee  have 
been  extended  to  May  1,  1944,  and  that 
an  increase  in  the  maximum  permis- 
sible fare  to  6  cents  or  nine  tickets 
for  50  cents  has  been  made.  The  quar- 
terly dividend  due  on  April  1  was 
based  upon  the  new  7  per  cent  annual 
rate,  granted  by  the  Council  some  time 
ago,  although  an  attempt  is  being 
made  to  have  the  ordinance  increasing 
the  rate  from  6  to  7  per  cent  sub- 
mitted to  a  referendum  vote.  Addi- 
tional petitions  for  this  referendum 
were  certified  to  the  City  Council  by 
City  Clerk  C.  J.  Benkoski  on  April  5. 
Councilman  Henry  C.  Gahn,  in  charge 
of  the  fight  for  a  referendum,  will  pre- 
pare a  resolution  for  submitting  the 
question  to  a  vote  and  this  will  be 
acted  upon  at  the  next  meeting  of  the 
Council. 
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Columbus  Fares  Advance 

(io  to  Six   Cents   Under   Provisions  of 

Weinland  Ordinance — Men   Receive 

I'ay   Increase 

A  6-cent  cash  fare  with  five  tickets 
for  25  centa  went  into  effect  in  Colum- 
bus, Ohio,  on  April  3.  On '  that  date 
the  new  franchise  for  the  Columbus 
Railway,  Power  &  Litrht  Company, 
KrantinK  the  company  an  increase  in 
fare,  became  operative.  The  wapes  of 
the  company's  employees  have  been 
increased  to  a  maximum  of  50  cents 
an  hour. 

Under  the  terms  of  the  franchise 
ordinance,  which  was  passed  by  the 
City  Council  on  Feb.  9,  the  6-cent  cash 
lare  will  continue  for  a  six-year  period. 
Durinj;  the  first  two  years  tickets  will 
be  sold  at  the  rate  of  five  for  25  cents, 
and  during:  the  remaining  four  years 
at  the  rate  of  six  for  25  cents.  Free 
transfers  and  10-cent  owl  car  service 
are  also  provided.  Children  under  six 
years  of  Age  will  be  carried  free.  Three 
cents  is  to  be  the  rate  for  children 
between  the  ages  of  six  and  ten  years. 

$2,400,000  KOR  Improvements 

In  return  for  the  hixhcr  fare  the 
company  is  required  to  spend  $2,400,000 
durini;  the  six-year  period  for  exten- 
sions, street  paving:  and  repavini;  and 
the  laying  of  new  tracks.  Expendi- 
tures are  limited  to  $7.'>0,000  a  year. 
The  Council,  when  it  deems  necessary, 
can  order  the  company  to  extend  its 
lines  in  North  Hiirh  Street.  West 
Mound  Street  and  other  thoroughfares, 
such  extensions  not  to  exceed  five  miles 
within  the  next  six  years.  The  com- 
pany is  not  to  be  compelled  to  build 
more  than  two  miles  of  new  track  in 
any  one  year. 

A  wage  advanci-  amounting  to 
5  cents  an  hour  in  the  case  of  car- 
men and  to  12  per  cent  in  the  case  of 
shopmen  has  been  awnrde<l  the  em- 
ployees of  the  company  by  the  board 
of  arbitration  which  has  been  consid- 
ering their  demands.  The  arbitration 
of  future  disputes  between  the  company 
and  the  union  is  alM  provided  for  in 
the  board's  report.  Platform  men  for 
the  first  three  months  will  receive  45 
cents  an  hour,  for  the  next  nine  months 
48  cents  and  thereafter  50  cents. 

The  new  scale  was  effective  April  ^ 
and  is  retroactive  to  Jan.  1  and  is  to 
ran  until  March  .')1,  1921.  Extra  plat- 
form men  receive  a  minimum  wage  of 
$18  a  week.  Following  is  the  wage 
scale  of  all  other  emplojrees:  Train 
dispatchers,  $128  a  month;  pitmen,  60 
cents  an  hour;  track  laborers,  40  cents; 
trackmen,  46  cents;  curve  cleaners,  40 
cents;  truckmen,  67  cents;  helpers, 
47  cents,  and  machinists,  carpenters, 
blacksmiths,  electrician*  and  painters, 
67  d-nts. 


Enactment  of  the  fare  measure, 
known  as  the  "Weinland  bill,"  resulted 
from  the  need  on  the  part  of  the  com- 
pany for  an  increase  in  revenue  to 
meet  these  wage  advances.  The  men 
struck  last  year,  demanding  a  substan- 
tial raise  in  pay.  S.  D.  Hutchins,  of 
the  Westinghouse  Traction  Brake  Com- 
pany, chairman  of  the  board  of  arbi- 
tration, appeared  before  the  City  Coun- 
cil several  months  ago  and  asked  that 
the  company  be  permitted  to  raise  its 
fare  so  that  it  would  be  in  a  position 
to  meet  the  terms  of  the  arbitrators' 
award. 

Council's  Aid  Sought 

Mr.  Hutchins  stated  on  that  occasion 
that  the  arbitrators  would  withhold 
their  award  pending  action  by  the  city 
authorities  on  the  question  of  granting 
the  company  financial  relief.  Present- 
ing a  statement  of  the  company's  fi- 
nancial condition,  he  declared  that,  un- 
less a  higher  fare  were  allowed,  the 
company  could  make  no  further  in- 
crease in  wages.  The  company  subse- 
quently presented  a  tentative  draft  of 
a  bill  providing  for  a  6-cent  cash  fare 
and  in  other  respects  similar  to  the 
ordinance  later  enacted  by  the  Council. 

Opponents  of  the  fare  increase  made 
a  concerted  effort  to  defeat  the  Wein- 
land measure  through  the  medium  of  a 
referendum.  Petitions  to  submit  the 
question  of  allowing  the  higher  fare 
to  the  voters  at  a  referendum  election 
were  circulated.  More  than  16,000 
names  were  signed  to  these  petitions. 
However,  the  City  Clerk  rejected  8,783 
signatures.  The  petitions  therefore 
lacked  1,256  signatures  of  the  8,740 
necessary  to  certification. 

The  fare  increase  will,  it  is  estimated, 
give  the  company  additional  revenue  of 
$1,100,000  a  year. 


Rhode  Island  Appeals  Heard 

The  Rhode  Island  Supreme  Court  has 
teken  under  advisement  the  appeal  of 
nine  municipalities  from  oniers  of  the 
State  Public  Utilities  Con)nussion  au- 
thorizing the  Rhode  Island  Company, 
Providence,  t4)  increase  its  fare.  The 
fhre  increase  that  gave  rise  to  the  ap- 
peals went  into  effect  May  (>,  1918. 
when  a  central  5-cent  fare  and  trans- 
fer zone  of  21  miles  air  line  radios 
about  the  Providence  traffic  center  and 
of  2  miles  air  line  radius  about  the 
fafllc  centers  of  Pawtucket.  Woon- 
socket  and  Riverpoint  was  establishe<l. 
On  Sept.  23,  1919,  by  order  of  the  com- 
mission a  6-cent  fare  was  authorized  in 
ali  zones  and  a  2-cent  charge  for  trans- 
fers. At  the  hearing  before  the  Su- 
preme Court  the  towns  contended  that 
the  commission  exceeded  its  authority 
in  permitting  the  company  to  raise  its 
fare  on  these  occasions. 


Merchants  Promise  Aid 

State   Chamber   of   Commerce   of   Con- 
necticut Recommends  I>egislative 
Relief  Previously   Refused 

A  special  committee  of  the  State 
Chamber  of  Commerce  of  Connecticut 
engaged  on  a  study  of  electric  railway 
conditions  in  that  State  has  decided  to 
recommend  to  the  chamber  that  that 
organization  ask  the  1921  session  of 
the  Legislature  to  relieve  the  electric 
railways  of  all  paving  and  bridge  as- 
sessments, as  well  as  taxes  on  gross, 
income  which  are  payable  to  the  Stale. 

The  Connecticut  Company,  which  is 
petitioning  the  Public  Utilities  Com- 
mission for  the  retention  of  a  zone  fare 
collection  system,  put  into  effect  on 
Nov.  2  last,  will  be  the  greatest  gainer 
if  the  proposed  legislation  should  be 
adopted,  as  it  operates  over  90  per  cent 
of  the  electric  railway  mileage  in  the 
State.  The  utilities  commission  is  ex- 
pected to  make  public  its  decision  in 
the  matter  of  the  zone  fare  system 
within  a  few  days. 

The  special  committee  of  the  cham- 
ber which  conducted  the  investigation 
consists  of  Attorney  .•\rthur  M.  Waitt, 
Sharon,  chairman;  J.  B.  Millikcn. 
president  of  the  Yale  &  Towne  Mfg. 
Company,  Stamford;  Morgan  B.  Brain- 
iird,  federal  trustee  of  the  Connecticut 
Company  and  vice-president  of  the 
Aetna  Life  Insurance  Company;  Rob- 
ert W.  Perkins,  receiver  of  the  Shore 
Line  Electric  Railway;  George  T.  Kim- 
ball, secretary  of  the  American  Hard- 
ware Corporation,  New  Britain;  Attor- 
ney Lucius  J.  Stevens,  Clinton,  and  Ira 
M.  Omburn.  secretary  of  the  State 
Federation    of    I,abor. 

Details  of  Report  Withheu) 

Roger  W.  Davis,  Hartford,  who  at- 
tended the  hearings  on  the  zone  fare 
system  in  behalf  of  the  committee,  has 
issued  a  report  to  the  members,  but  de- 
tcils  of  this  report  are  withheld  pend- 
ing the  decision.  The  1919  session  of 
the  I,egislature  was  asked  to  pass 
legislation  of  the  nature  recommended 
by  the  committee  of  the  Chamber  of 
Commerce,  but  refuse<l  to  do  anything 
to  help  the  overburdened  companies. 
Since  that  time  the  companies  have 
ft.llen  into  worse  straits  and  it  wai' 
in  an  effort  to  save  the  lines  that  the 
state  chamber  named  the  committee 
of  inquiry. 

In  addition  to  the  other  assessmenti" 
the  Connecticut  Company  must  pay,  the 
city  of  Hartford  levies  upon  it  2  per 
cent  of  the  gross  income  on  line» 
within  the  city. 


Safety  SuRKCHtions  Accepted 

As  a  result  of  the  safety  work  being 
conducted  on  the  Chicago,  North  Shore 
A  Milwaukee  Railroad,  Highwood,  111., 
the  employees  have  made  1,700  sug- 
gestions for  improving  safety  condi- 
tions during  the  last  three  years.  Of 
these  90  per  cent  have  been  accepted 
and  put  into  force  by  the  company  with 
the  result  that  the  number  of  accidents 
has  been  materially  reduced. 
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Zone  System  in  Connecticut  Modified 

Commission  Convinced  System  Is  Correct  in  Principle — State  Relief 
Suggested — Changes  Effective  May  9 

The   zone   fare   system    of   the    Connecticut    Company    is    sustained    in    the 
'  decision  of  the  Public  Utilities  Commission  made  public  April  9,  but  important 
modifications  in  the  scheme  will  force  the  company  to  change  over  all  its  zone 
limits,    issue    commutation    and    school    tickets    and    jjenerally    rearrange    its 
accounting  methods.     The  rates  imposed  by  the  commission  will  go  into  effect 
■  on  May  9,  but  if  "after  a  reasonable  time"  they  are   found   to  be   unfair   to 
-  company  or  public,  the  commission  promises  that  it  will  reopen  the  case.     The 
mileage  system  which  the  company  placed  in  operation  on  Nov.  2,  of  last  year, 
and   which   was   attacked    by   representatives   of   nearly   a    score   of   towns,   is 
declared  a  fair  method  of  fare  collection  by  the  commission.     The  commuters 
of  the  town  of  Manchester,,  who  had  been  arguing  that  a  commutation  rate  of 
twenty  years'  standing  should  not  have  been  shelved  last  November,  won  their 
point,  the  commission  deciding  that  the  daily  riders  in  towns  having  a  popula- 
tion of  25,000  or  more  shall  have  a  lower  rate. 


Salient  points  in  the  decision  are: 

All  zones  throughout  the  company's  lines 
are  to  be  1  mile  In  length,  instead  of 
present  system,  which  makes  initial  zone 
In  four  largest  cities  of  State  IJ  miles, 
with  second  zone  1  mile.  Smaller  towns 
at  present  have  1.2  miles  initial  zone,  1 
mile  second  zone  Country  places  at 
present   have   all   zones    0.62.')    of  a   mile. 

Cash  fare  Is  6  cents  for  smallest  two 
zones  or  any  portion  thereof,  as  at 
present,  with  3  cents  for  each  additional 
zone. 

Zone  ticket  books  containing  fifty  tick- 
ets sold  for  $1,  with  not  less  than  three 
tickets  to  be  collected  for  a  ride  In  three 
zones  or  less  and  one  ticket  for  each  ad- 
ditional   zone. 

Monthly  commutation  tickets  good  for 
daily  rides  between  traflic  centers  Of 
cities  and  boroughs  having  a  population 
of  25.000  or  more  and  points  five  zones 
distant  from  the  traffic  center,  the  tickets 
to  be   at   rate  of   1.75   cents  per  zone. 

School  tickets  to  be  at  rate  of  1  cent 
per  zone,  with  initial  charge  of  3  cents 
for  ride  of  three  zones  or  less,  with  charge 
of  1  cent  for  each  additional  zone  after  the 
first   three. 

Present  transfer  system,  which  requires 
payment  of  2  cents  per  zone  if  pa-ssenger 
has  traveled  more  than  two  zones  on  first 
initial  ride,  is  continued  with  modifications 
to  meet  the  new  system  of  fare  collection. 

The   decision   does   not   apply   to  the 

portion    of    the     Shore     Line    Electric 

Railway,  Norwich,  recently  acquired  by 

the  company. 

Legislative  Relief  RECOMMENDEa> 

The  commission  recommends  that 
legislation  be  enacted  to  relieve  the 
company  of  present  street  paving 
taxes,  bridge  building  taxes  and  unfair 
jitney  automobile  competition. 

The  company  officials  had  no  com- 
ment to  make  on  April  9  on  the 
decision. 

The  hearing  on  the  protests  of  the 
towns  against  the  present  system  of 
fare  collection  started  in  December, 
and  when  final  oral  arguments  were 
made  on  March  2  the  commission  told 
a  representative  of  the  Electric  Rail- 
way Journal  that  the  decision  would 
be  announced  early  in  April.  The 
commission  is  composed  of  Richard  T. 
Higgins,  Winsted,  chairman;  Charles 
C.  Elwtll,  New  Haven,  and  Joseph  W. 
Alsop,  Avon.  The  towns  which  appeared 
in  opposition  at  the  hearing  were  New 
Haven,  Meriden,  Bridgeport,  Norwalk, 
Stamford,  Milford,  Hamden,  New 
Britain,  Orange,  Newington,  Berlin, 
Bloomfield,  Plainville  and   Southington. 

Portions  of  the  commission's  findings 

of  especial  interest  follow: 

It  is  a  recognized  fact,  admitted  by  all 
the  o\i<ienee  in  this  case,  that  street  rail- 
ways   Htipply     a     neces8ar.v     public     service 


not  only  for  urban  but  for  suburban  and 
inter-urban  transportation,  and  their  sus- 
liension  would  be  a  public  calamity.  Some 
of  the  elements  producing  the  precarious 
street  railway  conditions  in  this  State  are 
beyond  the  power  of  this  commission  to 
overcome,  and  can  only  be  remedied  by 
legislative  enactment.  Statutory  burdens 
such  as  street  paving,  bridges,  taxes  and 
unfair  automobile  competition  are  among 
these  elements.  The  labor  competition  of 
inilustrial  enterprises  which  are  unre- 
stricted In  the  selling  price  of  their  com- 
modities is  an  economic  condition  which 
tile  carriers  themselves  must  work  out. 

Law  of  Diminishing  Returns  a  Factor 

The  depreciated  purchasing  value  of  the 
dollar  and  the  high  and  increasing  cost 
of  producing  service  are  factors  which 
should  naturally  be  met  by  corresponding 
increases  in  rates,  but  there  is  a  limit  at 
which  increased  ratee  will  produce  in- 
creased   revenue. 

The  duty  of  a  utility  company  is  not 
only  the  rendition  of  a  public  service,  but 
the  rendition  of  good  and  adequate  ser- 
vice. This  commission  is  fully  aware  of 
the  fact  that  to  render  such  service  a  com- 
pany must  have  sufficient  finances,  suffi- 
cient gross  revenue  to  pay  all  its  operat- 
ing expenses,  fixed  and  overhead  charges. 
set  aside  by  a  proper  depreciation  re- 
serve, and  pay  a  fair  return  on  the  in- 
vestment. We  feel  that  any  order  of  the 
commission  not  based  on  this  general 
policy  would  work  not  only  an  Injustice 
to  the  company  but  to  the  public  entitled 
to    receive    such    service. 

Street  railway  service  is  a  direct  benefit 
not  only  to  its  patrons.  Iiut  to  the  com- 
munities, business  industries,  property 
owners  in  the  localities  served :  and  yet 
under  present  conditions  all  the  expense 
of  supplying  such  service,  including  stat- 
utory and  collateral  obligations,  is  borne 
by  "the  car  riders,  they  being  the  only 
source    of   revenue   to    the    company. 

The  company,  whose  public  duty  is  to 
carry  passengers  over  and  along  the  high- 
way, is  re(iu1red  to  expend  large  sums  of 
money  for  cleaning  the  snow  and  ice  oft 
the  streets,  for  the  construction  of  high- 
way bridges  and  for  paving  and  maintain- 
ing a  large  portion  of  the  street  area-  No 
other  individual  or  corporation  using  the 
highway  is  required  to  perform  or  di- 
rectly pay  for  siich  work.  The  more  of 
these  expenses  .the  company  has  to  pay 
the  greater  will  necessarily  be  the  rates 
of   fare   for   the  oar   rider. 

Pavement  Costs  a  Serious  Burden 

The  demand  for  improved  and  expensive 
pavement  in  our  public  highways  and  the 
very  expensive  care  and  maintenance  of 
that  pavement  are  due  largely  to  auto- 
mobiles, jitneys  and  trucks  constantly  us- 
ing the  highways,  and  in  the  case  of  the 
heavily  loaded  truck,  using  pavement  de- 
stroying chains  or  other  worse  forms  of 
non-skid    devices. 

The  car  rider  is  not  only  called  upon 
to  maintain  the  tracks  and  roadbeds  of 
the  particular  company  which  affords  him 
transportation,  but  is  required  to  assist  in 
maintaining  a  free  roadbed  and  expensive 
type  of  pavement  for  the  limousine,  the 
numerous  pleasure  and  touring  cars,  the 
constantly  increasing  number  of  heavy 
frucl<s  and  for  the  so-called  public  service 
automobiles  or  jitneys  running  In  compe- 
tition  with   his   own   company. 

The   person    using  the   automobile   in   any 
and  all  of  its  various  forms  and  types  has 
(he   right-of-way  provided,   built  and   main- 
tained   by    public    taxation    and    by    direct 
contribution    of    the   street    car   rider. 


\  rate  sufficiently  high  to  meet  all  such 
expenses  and  afford  a  fair  return  on  the 
value  of  the  property  or  the  actual  invest- 
ment therein,  taking  into  consideration  the 
nature  of  existing  competition,  would  have 
a  tendency  to  lessen  street  railway  travel 
disastrously  and  destroy  the  usefulness  of 
the  carrier  In  supplying  what  should  be  a 
cheap,  convenient  and  reliable  .  form  of 
transportation    available    to    all    the    people. 

It  has  for  some  time  been  a  recognized 
fact  in  street  railway  operations  that  the 
old  system  of  flat  fares  with  its  flagrant 
inequalities  and  numerous  long  haul  rides 
:\t  an  absolute  loss  to  the  company  must 
he  abandoned  if  the  comiiany  is  to  be  self- 
supporting.  It  is  unquestionably  true  that 
the  long  zone  or  flat  rate  system  is  popular 
and  convenient  and  that  it  contributed  ma- 
terially in  the  building  up  of  suburban 
strtions  and  in  relieving  city  congestion. 
i)Ut  the  inability  of  the  company  to  con- 
tinue such  a  system  longer  makes  it  Im- 
perative for  the  preservation  of  service  to 
adoirt  a  more  business-like  policy,  unless 
aided  bv  the  .State  or  municipalities  served- 
Such  aid  cannot  be  forthcoming  at  the 
present  time  and  it  becomes  necessaiy  to 
adopt  some  other  system  or  a  radical 
modification  of  the  system 

It  seems  to  the  commission  that  the  most 
equitable  policy  thus  far  suggested  or 
adopted  is  the  zone  or  distance  tariff  sys- 
tem, and  accordingly  the  commission  will 
retain  the  general  basic  principle  of  the 
zone  or  distance  tariff  system  adopted  by 
the    company    in    the    rates    which    it    may 

prescribe    hereunder 

Co-operation   Essential 

To  make  anv  rate  or  policy  established 
by  the  commission  satisfactory  requires 
acquiescence  and  an  honest  endeavor  on 
the  part  of  the  company  and  its  employees 
to  render  good  service,  and  a  spirit  of  co- 
operation and  good  will  on  the  part  of  the 
public.  The  enterprise  and  degree  of  ser- 
vice rendered  by  the  respondent  company 
during  the  past  winter  months,  which  were 
almost  unprecedented  in  the  severity  of 
weather,  affecting  all  kinds  of  transportation, 
were  indeed  commendable  and  we  believe 
heiiwd  to  awaken  public  sentiment  to  the 
necessltv  and  importance  of  sustaining  and 
pre.serving  the  street  railway  service.  The 
commission  being  firmly  convinced  of  the 
equity  and  fairness  of  the  rates  herein 
iiroposed  and  decreed  under  present  con- 
ditions, earnestly  requests  the  assistance 
and  co-operation  of  the  company  and  of 
the  general  public  in  making  them  a  suc- 
cess or  at  least  of  giving  them  a  fair  trial. 
If  at  the  end  of  a  reasonable  period  of 
time  it  is  demonstrated  that  the  rates  or 
system  are  unfair,  either  to  the  company 
or  to  the  traveling  public,  this  conimission, 
upon  proper  presentation  will  unhesitatingly 
and  without  prejudice  by  the  reason  of  any- 
thing herein  stated  or  decreed,  consider 
and  revise  such  rate  or  system  In  accord- 
ance  with   facts   then   presented- 


One-Man  Car  Order  Rescinded 

Unless  the  Wisconsin  Railway  Light 
&  Power  Company,  La  Crosse,  Wis., 
is  permitted  to  install  one-man  safety 
cars  on  its  lines  in  that  city  it  will  be 
compelled  to  ask  the  Railroad  Commis- 
sion of  Wisconsin  for  authority  to  in- 
crease fares,  according  to  the  com- 
pany's answer  to  the  protest  of  the  city 
of  La  Crosse  against  use  of  one-man 
cars. 

The  state  body  recently  granted  the 
company  permission  to  install  eight 
one-man  cars — a  permission  that  was 
later  rescinded  when  the  protests  of 
La  Crosse  citizens  began  pouring  in  to 
the  commission  in  Madison. 

The  company  sets  forth  in  its  answer 
that  it  is  at  present  operating  without 
a  reasonable  return  on  its  investment 
despite  the  fact  that  a  6-cent  fare  is 
being  charged. 

The  company  planned  to  purchase 
eight  new  cars  at  once  and  convert  the 
present  rolling  stock  from  two-men  to 
one-man  type. 

The  Railroad  Commission  will  short- 
ly hold  a  public  hearing  on  the  matter 
in  La  Crosse. 
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Wmnts  10  Cents  in  Portland.— Ten- 
cent  cash  fares  are  asked  in  a  petition 
filed  by  the  Cumberland  County  Power 
A  Light  Company,  Portland,  Me.,  with 
the  State  Public  Utilities  Commission. 
The  company  proposes  to  increase  the 
ticket  rate  from  7  cents  to  8  cents. 
The  cash  fare  is  now  9  cents. 

To  Probe  Phoenix  Service. — A  com- 
mittee representing  the  City  Commis- 
sion and  local  business  interests  has 
been  appointed  by  Mayor  Corpstein  of 
Phoenix,  Ariz.,  to  make  a  thorough 
study  of  the  condition  of  the  Phoenix 
Railway.  The  request  for  an  investi- 
^tion  of  the  company's  service  took  the 
form  of  a  petition  signed  by  a  large 
number  of  citizens. 

More  Cars  Asked  for  St  Louia. — 
Hearings  were  begun  on  March  30 
before  Special  Master  Lamm  on  the 
application  of  Rolla  Wells,  receiver  for 
the  United  Railways,  St.  Louis,  Mo., 
to  spend  $2,000,000  for  the  purchase  of 
160  additional  cars,  $917,380  for  track 
reconstruction  within  the  city  and 
1140,200  for  track  reconstruction  on 
the  St.  Charles  line  in  St.  Louis 
County.  The  company  proposes  to  re- 
build about  31  miles  of  city  line. 

May  Raise  Cincinnati  Fare. — It  is  re- 
ported that  the  platform  employees  of 
the  Cincinnati  (Ohio)  Traction  Com- 
pany will  ask  for  an  increase  in  wages 
from  a  maximum  of  60  cents  an  hour 
to  a  maximum  of  76  cents  an  hour, 
when  their  contract  fs  readjusted  on 
July  1.  If  this  increase  should  be 
granted,  it  ia  believed  that  the  rate  of 
fare  will  have  to  be  increased  i  cent 
to  cover  it  The  rate  is  now  7  cents, 
with  universal  transfers. 

Seven  Cent*  Asked  in  Austin. — The 
Anstin  (Tex.)  Street  Railway  has  filed 
•  petition  with  the  Austin  City  Coun- 
cil asking  authority  to  increase  its 
fare  from  5  cents  to  7  cents  for  adults 
and  from  2)  cents  to  31  cents  for  chil- 
dren. The  Chamber  of  Commerce  after 
an  investigation  of  the  earnings  and 
operating  expenses  of  the  company  has 
recommended  that  the  increase  be 
granted  for  a  period  of  five  yeara.  The 
City  Attorney  has  been  instmcted  to 
draft  an  ordinance  giving  the  com- 
pany the  requested  increase. 

Trmflc  Stirrer  at  Springfield.— The 
City  Council  of  Springfield,  Mass.,  has 
voted  $3,000  for  a  survey  of  traffic  con- 
ditions in  that  city.  Peter  Witt,  Cleve- 
li*nd  traffic  expert,  has  agreed  to  con- 
duct the  investigation  on  condition  that 
Im  will  have  the  co-operation  of  the 
Springfield  Street  Railway.  Assnr- 
ancM  have  b««n  given  that  such  co- 
operation will  be  forthcoming  and  that 
any  reasonable  suggestions  for  speeding 
Bp  service  will  be  carried  oat 


Deprecates  City's  Attitude. — The  at- 
titude of  the  ci^  of  Pittsburgh,  Pa., 
toward  the  decision  of  the  Public  Serv- 
ice Commission  of  Pennsylvania,  in  re- 
gard to  the  valuation  of  the  Pittsburgh 
Railways  property,  recently  announced 
in  these  columns,  was  deprecated  by 
A.  W.  Thompson,  president  of  the  Phila- 
delphia Company,  the  holding  concern 
of  the  traction  company,  speaking  at 
the  weekly  dinner  of  the  Current  Topics 
Club  in  the  Knights  of  Columbus  Club- 
house on  April  5.  Mr.  Thompson 
charged  that  a  lack  of  interest  on  the 
part  of  the  public  was  responsible  for 
the  failure  of  the  public  utilities  com- 
panies to  give  proper  service. 

Commission  Ouster  Bill  Fails. — A  bill 
which,  had  it  been  enacted,  would  have 
automatically  removed  the  members  of 
the  New  Jersey  Board  of  Public  Utility 
Commissioners  from  office  was  de- 
feated on  April  5  in  the  State  As- 
sembly. The  bill  proposed  to  take 
from  Governor  Edwards  the  power  to 
appoint  a  new  board.  Under  the  bill 
as  originally  drafted  the  members  of 
the  proposed  new  commission  would 
have  been  elected  by  the  Legislature 
in  joint  session,  but  when  the  measure 
was  placed  on  third  reading  it  was 
amended  to  provide  for  their  appoint- 
ment by  the  Chief  Justice  of  the 
Supreme  Court. 

WantH  Buses  in  Dallas. — Would-be 
jitney  operators  of  Dallas,  Tex.,  have 
appealed  to  the  State  Court  of  Civil 
Appeals  in  an  effort  to  obtain  a  fran- 
chise to  operate  a  bus  route  in  compe- 
tition with  the  lines  of  the  Dallas  Rail- 
way. Petition  for  a  franchise  from  the 
city  was  presented  to  the  City  Com- 
mission by  Currie  McCutcheon  and 
Marion  S.  Church.  This  was  denied  by 
the  City  Commission.  Mandamus  was 
then  sought  in  the  District  Court  to 
compel  the  city  authorities  to  submit 
the  proposed  franchise  to  a  referen- 
dum vote.  The  District  Court  declined 
to  issue  the  order  prayed  for.  Notice 
of  appeal  has  been  given  from  the  rul- 
ing of  the  District  Court  and  the  ques- 
tion will  soon  come  up  for  hearing 
before  the  Court  of  Civil  Appeals. 

Would  Lower  Worcester  Fare. — A 
f^-cent  initial  fare  with  a  3-cent  charge 
for  a  transfer  would  solve  the  diflilcul- 
ties  of  the  Worcester  (Mass.)  Con- 
solidated Street  Railway,  in  the  opin- 
ion of  Mayor  Peter  F.  Sullivan  of  Wor- 
cester. Mayor  Sullivan  has  addressed 
an  open  letter  to  Clark  V.  Wood,  presi- 
dent of  the  company,  urging  the  adop- 
tion of  the  "five-and-threc"  plan.  The 
Mayor  contends  that  this  plan  would 
best  serve  the  company's  interest  and 
at  the  same  time  would  benefit  the 
people  of  Worcester.  Under  the  fare 
system  now  in  effect  the  city  is  divided 
into  two  zones  with  a  7-cent  fare  in 
each  and  with  no  transfer  privilege. 
If  the  "flve-and-three"  plan  failed  to 
supply  adequate  revenue,  the  Mayor 
states  that  he  would  advocate  a  6-cent 
fare  with  a  4-cent  transfer  charge. 
Under  the  zone  plan  the  fare  in  each 
zone  was  originally  6  cents.  It  was 
then  raised  to  6  cents  and  subsequently 
to  7  cents. 


Will    Reroute    Loh    Angeles    Lines. — 

Sweeping  plans  for  the  rerouting  of 
its  lines  have  been  announced  by  the 
Los  Angeles  (Cal.)  Railway.  The  re- 
routing program  was  worked  out  by 
the  company  at  the  suggestion  of  the 
State  Railroad  Commission,  and  will  be 
put  into  effect  about  May  1.  The  com- 
mission recommended  the  adoption  of 
drastic  measures  for  the  relief  of  con- 
gestion in  the  city's  business  district 
The  City  Council  has  already  passed  a 
"no-parking"  ordinance,  as  previously 
announced  in  the  Electbic  Railway 
Journal,  which  becomes  effective  on 
April  10.  Under  the  terms  of  the  ordi- 
nance the  parking  of  vehicles  within 
the  congested  area  is  barred  between 
the  hours  of  11  a.  m.  and  6.16  p.  m. 
As  a  result  of  the  rerouting  of  car  lines 
and  the  enforcement  of  the  anti-park- 
ing rules,  the  company  hopes  to  de- 
crease the  present  car  headway  by  50 
per  cent. 

Favors  Zones  for  Hudson  Tubes. — 
The  Interstate  Commerce  Commission 
has  suspended  a  tariff  filed  with  it  by 
the  Hudson  &  Manhattan  Railroad, 
New  York,  N.  Y.,  under  which  the  com- 
pany proposed  to  charge  a  straight 
8-cent  fare.  In  a  letter  to  Oren  Root, 
president  of  the  road,  the  commission 
stated  in  effect  tha^  it  would  grant  an 
increase  on  a  zone  system  rather  than 
the  straight  8-cent  fare  requested  by 
the  company.  It  was  indicated  by  the 
commission  that  the  company  was  en- 
titled to  a  6-cent  fare  from  Hoboken 
and  Jersey  City  to  the  Hudson  Ter- 
minal and  a  10-cent  fare  from  the  Jer- 
sey terminals  to  uptown  New  York. 
The  letter  gave  permission  to  file 
tariffs  on  these  increases  and  inti- 
mated that  the  increases  would  be  al- 
lowed. The  company  asked  for  a 
straight  8-cent  fare,  which  would  have 
given  it  an  increase  of  $3,213,117,  or 
4.7  per  cent,  while  the  proposal  of  the 
commission  would  increase  the  rev- 
enues by  $2,344,012,  or  4.32  per  cent  on 
its  allocated  debt  of  $70,263,300.  The 
company  will  file  the  new  rate. 

Acute  Car  ShorUge  in  Dallas.— The 
Dallas  (Tex.)  Railway  is  losing  $400  a 
day  because  of  shortage  of  cars  to 
hbndle  passengers,  according  to  Rich- 
ard Meriwether,  vice-president  and 
general  manager.  This  estimate  is 
based  on  the  number  of  persons  passed 
up  by  the  cars  of  the  company  during 
the  morning  and  evening  rush  hours 
because  of  the  lack  of  cars  to  hani 
them.  During  the  rush  period  in  the 
morning  an  avenge  of  19,640  persons 
are  carried  every  day.  Of  this  num- 
l>er,  approximately  13,960  are  seated. 
The  others  are  forced  to  stand.  Dur- 
ing the  rush  period  in  the  evenings  an 
average  of  21,665  are  carried  daily,  of 
which  number  14,233  are  seated.  An 
average  of  .16.2  per  cent  of  the 
passengers  hauled  stand  up  in  the 
vvoningx  and  32.2  per  cent  of  those 
hauled  stand  up  in  the  mornings. 
Investigation  discloses  that  fully  one- 
half  of  those  persons  passed  up  by 
the  cars  during  the  rush  hours  either 
walk  to  work  or  seek  some  other 
conveyance. 
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Personal  Mention 


Mr.  McClure  at  New  Post 

Made     Vice-President     in     Charge     of 

Operation  of  Ohio  Electric 

Railway 

J.  Harvey  McClure,  general  manajrer 
of  the  Citizens'  Traction  Company,  Oil 
City,  Pa.,  has  been  selected  by  Day  & 
Zimmerman,  utility  managers,  to  oper- 
ate the  Ohio  Electric  Railway,  Spring- 
field, Ohio,  of  which  they  have  taken 
charge.  Mr.  McClure  has  been  given 
the  title  of  vice-pi-esident  of  the  Ohio 
Electric  in  charge  of  operation.  He  has 
already  taken  up  his  new  duties,  mak- 
ing his  headquarters  at  Lima,  Ohio. 

Mr.  McClure's  new  position,  by  en- 
larging the  scope  of  his  duties  and 
responsibilities,  will  give  him  further 
opportunity  to  demon.strate  his  meth- 
ods, which  have  met  with  marked  suc- 
cess in  Oil  City  for  several  years.  As 
manager  of  the  Oil  City  properties  of 
Day  &  Zimmerman  he  has'  not  only 
proved  his  ability  to  operate  the  lines 
in  his  care  in  an  efficient  and  econom- 
ical manner,  but  has  made  for  himself 
a  name  for  fairness  and  square  dealing 
among  the  people  of  Oil  City  and 
Franklin. 

His  new  duties  will  call  for  exercise 
of  these  qualities  on  a  much  larger 
scale.  The  Ohio  Electric  Railway 
operates  .530  miles  of  city  and  inter- 
urban  line  in  both  Ohio  and  Indiana. 
The  road  connects  Toledo,  Lima,  De- 
fiance, Springfield,  Dayton,  Union  City, 
Columbus  and  Zanesville,  in  Ohio,  aftd 
Fort  Wayne  and  Richmond  in  Indiana. 
The  road  was  placed  under  the  direction 
of  Day  &  Zimmerman  on  April  1. 

Mr.  McClure  has  been  connected  with 
the  Citizens'  Traction  Company  since 
1913.  At  that  time  he  had  already  been 
in  the  service  of  Day  &  Zimmerman  for 
several  years.  In  1914  he  was  made 
general  superintendent  of  the  Oil  City 
and  Franklin  lines,  and  was  subse- 
quently advanced  to  general  manager. 
He  has  algo  served  as  general  manager 
of  the  Citizens'  Light  Company  and  the 
Monarh  Park  Hotel  Company.  In  1918 
he  was  appointed  vice-president  in 
charge  of  operation  of  the  Youngstown 
&  Suburban  Railway,  Youngstown, 
Ohio.  Since  receiving  his  appointment 
with  the  Ohio  Electric  Railway  he  has 
resigned  from  these  companies. 

Co-operation  and  harmony  have  char- 
acterized Mr.  McClure's  tenure  of  office 
at  Oil  City.  Upon  assuming  his  duties 
there  he  adopted  a  policy  of  candidness 
and  fairness  toward  the  public  as  well 
as  toward  the  company's  employees. 
Constantly  adhering  to  this  policy,  he 
set  out  to  build  up  the  property.  Under 
his  direction  numerous  improvements 
and  extensions  have  been  made.  The 
results  of  his  methods  are  seen  in  the 
fact   that,   although   the   company   has 


increased  its  fare  twice,  first  to  6  cents 
and  more  recently  to  7  cents,  the  rate 
advances  have  not  evoked  a  public 
protest. 


New  Seattle  Manager 

David    W.    Henderson,    Superintendent 

of  Transportation,  Placed  in  Charge 

of   Municipal   Railway 

David  W.  Henderson,  superintendent 
of  transportation  of  the  Seattle  (Wash.) 
Municipal  Street  Railway,  has  taken  up 
the  duties  of  general  superintendent 
of  the  system.  Mr.  Henderson,  who 
assumed  the  direction  of  the  municipal 
lines  following  the  resignation  of 
Thomas  F.  Murphine,  has  been  perma- 


D.   W.   HENDERSON 


nently  appointed  to  the  position  of 
general  superintendent  by  Mayor  Hugh 
M.  Caldwell. 

In  his  new  capacity  Mr.  Henderson 
will  have  charge  of  the  entire  municipal 
railway  system,  comprising  235  miles 
of  track.  He  does  not,  however,  suc- 
ceed Mr.  Murphine  as  director  of  public 
utilities  and  thus  has  no  control  over 
the  other  utilities  of  the  city.  Mayor 
Caldwell,  who  during  the  mayoralty 
campaign  attacked  the  methods  of-  the 
municipal  departments,  has  since  his 
election  divorced  the  railway  from  the 
public  utilities  department.  E.  D. 
O'Brien  has  been  placed  in  charge  of 
the  latter. 

Mr.  Henderson  has  been  connected 
with  the  Seattle  traction  system,  at 
first  under  private  and  later  under 
public  ownership,  for  the  past  eighteen 
years.  At  the  time  of  the  purchase 
by  the  city  of  the  Seattle  lines  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company  a  year  ago,  he  was  superin- 
tendent of  transportation.  He  entered 
the  employ  of  the  company  in  1902 
as  a  motorman.  In  1907  he  was  ad- 
vanced to  the  position  of  inspector  and 
in  1911  he  was  promoted  to  assistant 
superintendent  of  transportation,  serv- 


ing under  Guy  A.  Richardson,  then 
superintendent  of  transportation.  In 
May,  1912,  Mr.  Henderson  was  ad- 
vanced to  division  superintendent.  In 
November  of  the  same  year,  he  was 
appointed  to  the  position  of  superin- 
tendent of  transportation.  He  retained 
this  position  until  April,  1919,  when 
the  lines  were  transferred  to  the  city 
of  Seattle. 

Mr.  Henderson  was  bom  in  Dum- 
ferline,  Scotland,  on  Feb.  24,  1873. 
His  parents  came  to  the  United  States 
in  1881,  settling  in  Randolphe,  Wis.  He 
received  his  early  education  in  Ran- 
dolphe, completing  a  teacher's  course 
at  Valparaiso,  Ind.  For  the  next  eight 
years  he  taught  school  in  Wisconsin, 
after  which  he  went  to  Seattle  and 
entered  the  employ  of  the  Puget  Sound 
Traction,  Light  &  Power  Company. 


Merritt  Strahan  has  assumed  the- 
duties  of  division  superintendent  of  the 
Union  Traction  Company  of  Indiana,. 
.A.nderson,  Ind.,  with  headquarters  at 
Indianapolis.  Mr.  Strahan  has  beew 
connected  with  the  company  since  1910'^ 

William  H.  Tobin  has  been  appointed 
chief  inspector  of  the  Berkshire  Street 
Railway,  Pittsfield,  Mass.,  to  succeed 
Thomas  E.  MacDonald,  resigned.  Mr. 
Tobin  has  been  in  the  company's  em- 
ploy for  the  past  twenty  years.  Prior 
to  his  new  appointment  he  served  as 
an  inspector. 

Harry  H.  Adams,  superintendent  of 
shops  and  equipment  of  the  Chicago 
(111.)  Surface  Lines,  has  been  given 
the  same  title  under  the  new  organiza- 
tion plans  of  President  Henry  A.  Blair,, 
but  he  will  report  to  the  general  man- 
ager instead  of  to  the  chief  engineer 
as  heretofore. 

George  W.  Wells,  who  has  been  di- 
rector of  exhibits  for  the  American 
Electric  Railway  Association,  has  joined! 
the  staff  of  the  International  Exposi- 
tion of  Industries,  Grand  Central  Pal- 
ace, New  York  City.  He  will  have 
charge  of  the  electrical  division  of  the 
mechanical  department. 

F.  J.  Tew,  who  for  the  past  seven 
years  has  been  master  mechanic  of  the 
Manila  Electric  Railroad  &  Light  Cor- 
poration, Manila,  P.  I.,  is  about  to  re- 
turn to  the  United  States.  Mr.  Tew 
expects  to  arrive  in  San  Francisco 
during  the  present  month.  He  has  not 
yet  made  definite  plans  for  the  future. 

John  D.  Wells,  former  director  of 
publicity  for  the  International  Rail- 
way, Buffalo,  N.  Y.,  and  former  presi- 
dent of  the  American  Press  Humorists' 
Association,  has  become  associated 
with  William  A.  Morgan,  financier,  as 
advertising  counselor.  Mr.  Wells  was 
at  one  time  managing  editor  of  the 
Buffalo  Evening  News. 

Henry  M.  Brooks,  who  has  for  a 
number  of  years  been  connected  with 
the  Insull  interests,  most  recently  as 
manager  of  the  bond  and  stock  depart- 
ment of  the  Middle  West  Utilities 
Company,  Chicago,  111.,  has  resigned  to 
go  with  W.  G.  Souders  &  Company,  an 
investment  house,  and  will  be  located' 
in  its  New  York  office. 
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Changes  in  Chicago  Elevated 
Organization 

Changes  in  the  organization  of  the 
Chicago  Elevated  Railways  were  an- 
nounced by  President  Britton  L.  Budd 
on  March  30,  as  follows: 

Bernard  J.  Fallon,  engineer  main- 
tenance of  way,  was  appointed  assistant 
general  manager. 

Edward  J.  Blair,  organization  engi- 
neer, was  appointed  assistant  to  the 
president. 

H.  A.  Johnson,  superintendent  of 
shops  and  equipment,  was  appointed 
organization  engineer,  having  the 
duties  of  analyzing  all  operating 
methods,  costs,  etc,  preparing  statisti- 
cal information  and  from  time  to  time 
making  recommendations  as  to  im- 
proved or  more  efficient  methods,  prac- 
tices or  processes  in  all  departments. 
He  will  report  to  the  general  manager. 

R.  N.  Wade,  track  engineer,  was  ap- 
pointed engineer  maintenance  of  way 
and  structure. 

Adolph  H.  Daus,  assistant  to  the  su- 
perintendent of  shops  and  equipment, 
was  appointed  superintendent  of  shops 
and  equipment. 


South  Bend  &  Northern  Indiana  Rail- 
way, South  Bend,  Ind.  Mr.  Waterson 
joined  the  Illinois  Traction  System  in 
1904  as  a  trainman.  Shortly  thereafter 
he  was  promoted  to  train  dispatcher. 
In  1912  he  was  appointed  superintend- 
ent of  the  Peoria  division  of  the  St. 
Louis,  Springfield  &  Peoria  Railroad 
and  five  years  later  he  was  made  su- 
perintendent of  transportation  of  the 
Chicago,  Ottawa  &  Peoria  Railway. 


F.  E.  Smith,  Comptroller 

Former     Auditor     of     Chicago     Union 
Traction  Company  Join.s  McGraw- 
Hill  SUff 

F.  E.  Smith,  for  fifteen  years  auditor 
of  the  Chicago  Union  Traction  Com- 
pany and  of  its  successor,  the  Chicago 
Railways,  has  joined  the  McGraw-Hill 
organization  with  the  title  of  comp- 
troller. He  entered  actively  upon  his 
duties  on  April  1,  1920.  Since  May. 
1918,  and  up  to  within  the  last  month 


E.  C.  Davis,  general  manager  of  the 
Burlington  County  Transit  Company, 
Hainesport,  N.  J.,  has  resigned. 

Thomas  E.  MacDonald.  chief  inspec- 
tor of  the  Berkshire  Street  Railway, 
Pittsfield,  Mass.,  has  resigned. 

Frederick  Isaacson,  superintendent 
of  transportation  of  the  Ottumwa 
Railway  &  Light  Company,  Ottumwa, 
Iowa,  has  resigned. 

L.  E.  Hollar,  superintendent  of  trans- 
portation of  the  Chicago,  South  Bend 
&  Northern  Indiana  Railway,  South 
Bend,   Ind.,  has  resigned. 

C.  V.  Peeling  has  resigned  as  gen- 
eral manager  of  the  Cornwall  Street 
Railway,  Light  &  Power  Company, 
Cornwall,  Ont. 

G.  C.  Miller,  manager  of  the  light 
fttd  power  departments  of  the  Aurora, 
Elffin  &  Chicago  Railroad,  Elgin,  III., 
has  resigned  to  engage  in  the  electrical 
merchandising  business  in  Kokomo, 
Ind. 

W.  L.  MacFarlane  has  been  appointed 
f«n«ral  manager  of  the  Cornwall  Street 
Railway.  Light  A  Power  Compuiy, 
Cornwall,  Ont.,  succeeding  C.  U.  Peel- 
ing, resigned. 

Richard  Kelly,  general  paMencv 
arent  of  the  Pacific  Electric  Railway, 
Loe  Angeles,  Cal.,  has  been  made  gen- 
eral passenger  agent  of  the  Southern 
Pacific  Railroad,  reporting  to  Vice- 
President  Paul  Shoup. 

RiTin  L.  HoUler  has  l>e«n  appointed 
an  aaaistant  superintendent  of  the 
Wilkeabarre  (Pa.)  Railway.  Mr.  Hof- 
fier  has  bt-on  employed  as  a  bookkeeper 
in  the  auditing  department  of  the  com- 
pany for  the   past   fourteen   years. 

W.  W.  Wateraon.  superintendent  of 
transporUtion  of  the  Chicago,  Ottawa 
A  Peoria  Railway,  OtUwa.  III.,  has  suc- 
ceeded L.  E.  Hollar  as  superintendent 
of     transportation     of     the     Chicago, 


Boston  Railroad,  which  had  passed  into 
the  control  of  this  syndicate,  and  in 
1899,  when  this  property  became  a  part 
of  the  Massachusetts  Electric  Com- 
panies, he  was  appointed  by  the  new 
interest."!  general  auditor  of  the  con- 
solidated lines.  In  July  of  the  same 
year,  when  the  Hollins  interests  as- 
sumed control  of  the  North  and  West 
Chicago  Street  Railways  and  organized 
the  Chicago  Union  Traction  Company, 
Mr.  Smith  was  appointed  its  auditor,  a 
position  which  he  retained,  as  men- 
tioned, until  1914,  when  the  Chicago 
Surface  Lines  took  over  the  operation 
of  the  surface  lines  in  Chicago.  He 
then  moved  to  Florida  and  engaged  in 
raising  grape-fruit  until  his  return 
north  in  1918  to  join  the  Emergency 
Fleet  Corporation. 

While  connected  with  electric  railway 
companies,  Mr.  Smith  took  an  active 
part  in  association  work.  For  two  years 
he  served  on  the  executive  committee 
and  for  six  years  on  the  committee  on 
the  standard  classification  of  accounts 
of  the  Street  Railway  Accountants'  As- 
sociation of  America,  and  in  1903-1904 
was  president  of  that  organization. 
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or  two,  Mr.  Smith  has  been  connected 
with  the  United  SUtes  Shipping  Board, 
Emergency  Fleet  Corporation,  first  as 
local  auditor  at  Hog  Island,  where  he 
built  up  a  large  auditing  staff,  and  later 
at  the  headquartiTs  in  Philadelphia  in 
the  comptroller's  office  and  in  the  de- 
partment of  cancellation,  claims  and 
contracts,  which  di»alt  with  the  claims 
arising  from  cancellations. 

Mr.  Smith's  professional  career  has 
been  largely  with  railroads,  particularly 
electric  railways.  A  native  of  Con- 
necticut, his  first  railway  experience 
was  gained  with  the  Hartford,  Provi- 
dence A  Fishkill  Railroad,  now  a  part 
of  the  New  Haven  system.  Two  years 
later,  or  in  1884,  he  moved  to  Akron 
to  join  the  accounting  force  of  the 
Cleveland,  Akron  &  Columbus  Railroad, 
leaving  that  company  in  1889  to  become 
auditor  for  the  receiver  of  the  Zanes- 
ville  &  Ohio  Railroad.  During  the  five- 
year  period  in  which  he  was  connected 
with  this  company,  he  made  numerous 
investigations  of  the  financial  condition 
of  the  properties  of  the  Hollins-Clark 
Syndicate,  ttte  representatives  of  the 
)>ondholders  of  the  ZaneaviUe  property. 

In  April,  1894,  he  was  transferred  to 
the  position  of  auditor  of  the  Lynn  A 


W.  S.  Anderson  has  been  appointed 
assistant  to  H.  L.  Mitchell,  vice-presi- 
dent of  the  West  Penn  Railways,  Pitts- 
burgh, Pa.  Mr.  Anderson  was  for- 
merly chief  clerk  in  the  company's 
Connellsville  (Pa.)  office.  At  the  time 
of  his  promotion  to  his  new  position 
his  fellow  employees  presentted  him 
with  a  gold  watch  as  a  token  of  re- 
membrance. 

Horace  E.  Miller,  who  was  lecently 
a|ipointed  chief  dispatcher  of  the 
Pacific  Electric  Railway,  Los  Angeles, 
CaL,  joined  the  company  as  a  tower- 
man  in  1908.  In  1910  Mr.  Miller  was 
promoted  to  dispatcher  on  the  south 
division.  He  became  assistant  train- 
master in  January,  1919,  continuing  in 
that  capacity  until  his  advancement  to 
chief  dispatcher. 

W.  H.  Evans,  assistant  to  the  claim 
adjuster  of  the  Wilkesbarre  (Pa.) 
Railway,  has  been  promoted  to  the 
newly  created  position  of  assistant 
superintendent.  Mr.  Evans  entered 
the  employ  of  the  company  nineteen 
years  ago  as  a  trainman.  He  served 
both  as  a  conductor  and  a  motorman, 
and  was  later  advanced  to  inspector. 
He  became  assistant  to  the  claim  ad- 
juster three  years  ago. 

F.  S.  Welty,  purchasing  agent  of  thi- 
Omaha  A  Council  BlulTs  Street  Rail- 
way, Omaha,  Neb.,  has  been  promoted 
to  assistant  general  manager  of  the 
company.  In  his  new  capacity  Mr. 
Welty  retains  supervisory  authority 
over  the  purchaaing  department,  of 
which  he  has  been  in  charge  for  the 
past  thirteen  years.  He  joined  the 
company  twenty-two  years  ago.  For 
eight  years  he  was  connected  with  the 
transportation  department.  He  was 
then  transferred  to  the  claim  depart- 
ment, where  he  served  for  one  year,  at 
the  end  of  which  he  was  made  pur- 
chasing agent. 
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A.  B.  Cronk  has  succeeded  0.  B. 
Gothlin  as  chief  of  the  tariff  bureau  of 
"the  Indiana  Public  Service  Commis- 
sion. Mr.  Cronk  has  for  some  time 
been  serving  as  a  deputy  in  the  office 
of  the  Attorney  General  of  Indiana. 

William  P.  Burr,  corporation  coun- 
sel of  New  York  City,  has  been  ap- 
pointed a  Justice  of  the  State  Supreme 
Court.  Mr.  Burr  has  taken  a  promi- 
nent part  in  the  New  York  City  Board 
of  Estimate's  traction  inquiry,  con- 
ducting the  case  for  the  city. 

O.  E.  Sterner  has  been  appointed 
superintendent  of  transportation  of 
the  Ottumwa  Railway  &  Light  Com- 
pany, Ottumwa,  Iowa,  to  succeed  Fred- 
erick Isaacson,  resigned.  Mr.  Sterner 
has  been  connected  with  the  company 
for  the  past  twelve  years. 

A.  M.  Evans,  assistant  to  the  chief 
engineer  of  the  Chicago  (111.)  Surface 
Lines,  has  resigned  to  accept  a  posi- 
tion in  the  organization  of  the  Geyser 
Electric  Company,  Chicago,  manu- 
facturers of  washing  machines.  Mr. 
Evans  has  been  with  the  Chicago  City 
Railway  and  the  Chicago  Surface  Lines 
since  1906.  During  the  war  he  served 
under  Colonel  Peter  Junkersfeld  as  an 
officer  in  the  construction  division  of 
the  Quartermaster's  Corps. 

O.  P.  Gothlin,  chief  of  the  tariff 
bureau  of  the  Indiana  Public  Service 
Commission,  resigned  on  April  1.  Mr. 
Gothlin  will  resume  the  practice  of 
law.  He  will  specialize  in  transporta- 
tion matters,  handling  only  cases  re- 
lating to  railroad  rates  and  service. 
Mr.  Gothlin  was  formerly  chairman  of 
the  Ohio  Public  Service  Commission. 
He  has  been  with  the  Indiana  commis- 
sion since  June,  1917,  as  chief  of  the 
tariff  bureau,  in  which  capacity  he 
reorganized  the  tariff  department. 

C.  H.  Crooks,  whose  election  as 
president  of  the  Fort  Dodge,  Des 
Moines  &  Southern  Railroad,  Boone, 
Iowa,  was  noted  in  the  Electric  Rail- 
way Journal  for  April  3,  was  born 
in  Iowa  in  1874.  Mr.  Crooks  entered 
the  traction  business  in  1893  as  a  ticket 
agent  with  the  Des  Moines  Union  Rail- 
way. Two  years  later  he  was  made 
agent  of  the  Des  Moines,  Northern  & 
Western  Railway  at  Fonda,  Iowa,  leav- 
ing that  position  in  1898  to  become 
agent  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  at  Boone.  Shortly  there- 
after he  was  appointed  chief  clerk  to 
the  division  freight  agent  of  the  latter 
load  at  Des  Moines,  serving  in  this 
rapacity  until  1904.  In  that  year  he 
resigned  to  become  chief  clerk  to  the 
division  freight  agent  of  the  Chicago, 
Rock  Island  &  Pacific  Railway  at  Des 
Moines.  He  was  subsequently  ad- 
vanced to  the  position  of  commercial 
agent  of  the  road  at  Des  Moines,  but 
resigned  after  a  short  term  of  service 
to  join  the  Fort  Dodge,  Des  Moines  & 
Southern  Railroad  as  general  freight 
and  passenger  agent  at  Boone.  In 
March,  1911,  he  was  promoted  to  traf- 
fic manager.  In  October  of  the  same 
year  he  was  made  general  manager  of 
Uie  company. 


Wisconsin  Association   Elects 
Mr.  Lounsbury 

William  C.  Lounsbury,  general  man- 
ager of  the  Superior  Water,  Light  & 
Power  Company,  Superior,  Wis.,  was 
elected  president  of  the  Wisconsin  Elec- 
trical Association  at  its  meeting  at 
Milwaukee  on  March  25.  Mr.  Louns- 
bury had  served  as  the  association's 
president  during  the  greater  part  of 
last  year.  When  Raymond  C.  Smith, 
who  was  chosen  president  a  year  ago, 
resigned  last  June  on  removing  from 
the  State,  Mr.  Lounsbury,  as  first-presi- 
dent, was  advanced  to  fill  the  vacancy. 

Mr.  Lounsbury's  fine  sense  of  humor 
was  well  demonstrated  by  the  able  and 
pleasing  manner  in  which  he  presided 
over  the  meeting  of  the  association 
recently.  This  sense  of  humor  may  also 
be  seen  in  what  follows,  which  is  the 
result  of  a  request  made  upon  him  for 
the  details  of  his  training  and  experi- 
ence. He  is  quoted  verbatim,  for  a 
man's    autobiography    is   not    often    so 
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readable    as    his.      This    is    what    Mr. 
Lounsbury  has  to  say  about  himself: 

I  was  born,  through  no  fault  of  my  own. 
on  Friday  the  thirteenth  day  of  February, 
1880.  After  a  few  years,  most  of  which 
I  presume  were  spent  in  making  as  much 
noise  as  possible,  I  was  taken  under  pro- 
test to  Boston  at  the  age  of  nve  and  sub- 
sequently lived  there  long  enough  to  re- 
ceive as  much  public  school  education  as  is 
ordinarily  given.  After  some  strenuous 
effort  I  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in  1904. 
The  subsequent  few  years  were  spent  In 
Worcester,  Washington  and  New  York, 
doing  what  I  then  thought  was  extremely 
valuable  work  for  my  employers.  This 
I  have  since  found  to  be  quite  contrary 
to  facts,  but  there  Is  no  doubt  it  was 
profitable  to   myself. 

Coming  to  my  present  company  some 
thirteen  years  ago,  I  made  a  very  credit- 
able record  in  lessening  costs  in  the  water 
department  and  In  connection  with  the 
construction  work,  over  which  I  had  gen- 
eral charge.  In  1912  I  was  made  general 
superintendent,  with  supervision  over  the 
operation  of  our  water,  gas  and  electric 
departments.  Since  1918  I  have  been  gen- 
eral manager. 

I  have  the  honor  of  paying  dues  to  the 
National  Electric  Light  Association,  Amer- 
ican Water  Works  Association,  New  Eng- 
land Water  Works  Association.  American 
Public  Health  Association,  and  for  some 
reason  still  a  mystery  to  me  I  was  elected 
a  fellow  in  the  American  Association  for 
the  Advancement  of  Science.  I  have  been 
more  or  less  active  In  several  Wisconsin 
State  associations,  including  the  Wisconsin 
Society  of  Engineers  and  the  Gas  &  Elec- 
tric Association.  I  am  a  member  of  the 
local  Rotary  Club  and  for  several  years 
liave  been  a  member  of  the  Superior  Park 
Commission,  serving  as  Its  president  In 
1917   and  again   this  year. 


Francis  S.  Williams,  for  a  number 
of  years  connected  with  the  legal  de- 
partment of  the  Interborough  Rapid 
Transit  Company,  New  York,  N.  Y., 
died  on  April  1. 

A.  N.  Hargrove,  formerly  foreign 
sales  manager  of  the  J.  G.  Brill  Com- 
pany, died  suddenly  on  March  27,  in 
Philadelphia.  Mr.  Hargrove  joined  the 
Brill  staff  in  1905  and  was  widely 
known  in  the  export  trade.  He  was 
forty-one  years  of  age. 

Richard  D.  Simms,  treasurer  of  the 
Capital  Traction  Company,  Washing- 
ton, D.  C,  died  suddenly  on  March  31, 
at  Asheville,  N.  C.  Mr.  Simms  was 
commander  of  the  District  of  Colum- 
bia N;ational  Guard,  with  the  rank  of 
brigadier-general.  He  was  bom  in 
Washington  fifty-one  years  ago.  For 
twenty  years  he  was  employed  by  the 
District  of  Columbia.  In  1905  he  re- 
signed his  position  as  purchasing  agent 
of  the  district  to  become  treasurer  of 
the  Capital  Traction  Company.  He 
was  active  in  the  affairs  of  the  National 
Guard  for  many  years.  Joining  that 
organization  twenty-three  years  ago, 
he  was  made  a  major  in  1899  and  in 
1909  was  promoted  to  colonel.  He 
retired  in  1911. 

G.  A.  Humphrey,  superintendent  of 
shops  of  the  Sacramento  Northern 
Railroad,  Sacramento,  Cal.,  died  on 
Feb.  26.  Mr.  Humphrey  was  born  in 
England  in  1851.  Coming  to  the 
United  States  at  the  age  of  sixteen 
years,  he  went  to  work  for  the  Mis- 
souri Pacific  Railroad  as  an  apprentice 
in  the  mechanical  department.  He 
remained  in  the  employ  of  the  Mis- 
souri Pacific  for  more  than  thirty 
years,  serving  successively  as  me- 
chanic, car  builder  and  master  me- 
chanic. He  later  worked  for  the  Pere 
Marquette  System  as  master  car 
builder.  He  joined  the  Sacramento 
Northern  Railroad  as  superintendent 
of  shops  in  1907. 

Thomas  J.  Nicholl,  who  for  many 
years  was  vice-president  and  general 
manager  of  the  old  Rochester  (N.  Y.) 
Railway  is  dead.  Mr.  Nicholl  had 
made  his  home  in  Rochester  for  several 
years  before  his  death.  He  was  seventy- 
four  years  old.  Mr.  Nicholl  was  bom 
in  England,  the  son  of  Thomas  E. 
Nicholl,  who  was  associated  with  Sir 
I.  K.  Brunnel  in  the  construction  of  the 
Great  Western  Railway  of  England 
and  later  assistant  engineer  in  the  con- 
struction of  the  Grand  Trunk  lines  in 
Canada.  Mr.  Nicholl  was  the  first 
member  of  the  first  Street  Railway 
Young  Men's  Christian  Association. 
He  was  associated  with  many  of  the 
big  steam  railways  before  taking  charge 
of  the  Rochester  traction  lines  and  the 
Rochester  &  Sodus  Bay  Railway.  He 
was  a  brother  of  H.  A.  Nicholl  of 
Anderson,  Ind. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Insulation  Material 
Prices  Higher 

Cotton   and   Silk   Goods   and   Varnishes 
Hifcher  by  from  5  to  20  Per  Cent- 
Shipments   Long 

Insulating:  materials  are  character- 
ized by  longer  shipments  and  higher 
prices.  Spot  cotton  in  New  York  is 
quoted  at  42.50  cents.  Prices  on  cot- 
ton webbing,  tape,  tubing,  varnished 
cambric  and  friction  tapes  advanced 
the  last  week  in  March  about  5  per 
cent.  The  demand  for  cotton  insula- 
tions is  heavy  and  shipments  from  the 
factory  are  about  three  months.  Fin- 
ishing mills  are  hard  put  to  it  to  get 
yams  for  electrical  uses  because  of 
the  heavy  demands  on  this  material 
from  other  sources. 

The  auomobile  industry  is  using 
greater  and  greater  amounts  of  long 
staple  cotton  in  the  manufacture  of 
cord  tires  and  in  the  upholstering  and 
in  tops.  Consequently  the  electrical 
tiade  feels  the  reaction  in  higher 
prices  and  longer  deliveries.  At  the 
same  time  labor  turnover  in  the  mills 
i3  rather  too  rapid  for  economical 
operation. 

Varnished  silk  cloth  and  tape  is  re- 
ported 20  per  cent  higher  than  two 
weeks  ago.  Shipments  are  in  general 
longer  than  for  cotton  goods  because 
of  a  greater  shortage  of  the  semi-fin- 
iahed  product.  One  producer  of  silk 
Insulation  is  still  shipping  on  orders 
of  last  June. 

Within  the  last  ten  days  insulating 
varnishes  have  advanced  about  6  per 
cent. 

Railways  Face  Long  Deliver- 
ies on  Insulators 

Increaaed    Export    Demand    and    Mal- 
leable  Shortage   Katponxiblr   for 
PraMAt  ConditioM 

A*  the  result  of  heavy  ordering  of 
high  tension  insulators  by  foreign  in- 
terests and  unimproved  factory  condi- 
tions in  the  malleable  industry,  rail- 
ways now  entering  the  market  arc 
being  quoted  from  four  to  seven 
months  on  large  orders  of  high  tension 
insulator*. 

Large  orders  are  coming  from  out- 
side the  country  and  payments  are 
being  made  on  the  basis  of  cash  on  bill 
of  lading,  although  some  European 
countries  are  socking  longer  terms. 
Italy  and  France  arc  active  in  this  field. 
The  high  cost  of  fuel  in  these  countries 
is  undoubtedly  a  great  factor  in  the 
expansion  of  high-tension  lines  at  this 
time.  An  order  of  70,000  nuspension 
units  is  being  filled  for  shipment  to 
Japan,  for  operation  on  IM.OOO  volts. 


It  may  be  interesting  to  note  here  that 
an  order  for  10,000  units  for  this  de- 
velopment has  been  placed  in  Japan. 
Among  the  orders  for  South  America  is 
one  for  30,000  units  of  the  70,000-volt 
.suspension  type,  destined  for  the  Andes. 
Inquiries,  too,  for  export  trade  are 
received  in  good  volume. 

Railways  and  power  companies  are 
ordering  for  maintenance  purposes 
except  in  a  few  instances  where  exten- 
sions are  being  made. 

These  orders,  however,  are  running 
into  good  volume  as  is  witnessed  by 
the  long  shipping  dates  quoted.  These 
orders  are  increasing  in  volume  and 
number  and  from  the  inquiries  coming 
in  give  evidence  of  much  work  under 
contemplation. 

Manufacturer?  of  high-tension  in- 
sulators have  their  hands  full  taking 
care  of  orders  for  shipment  during  the 
next  six  months.    In  general  quotations 


are  being  made  on  a  basis  of  shipment 
in  four  to  six  months,  but  there  is  still 
a  certain  amount  of  capacity,  small,  it 
is  true,  which  can  be  turned  over  to 
care  for  special  rush  orders  by  moving 
ahead  short  time  orders  on  which  a 
slightly  longer  shipping  date  would 
make  no  difference  to  the  buyer. 

Factory  production  is  reported  at  a 
little  higher  rate  than  earlier  in  the 
year.  Labor  is  still  regarded  as  the 
controlling  factor  in  production,  and  its 
turnover  is  still  rather  high.  Malleable 
shortage  is  giving  considerable  trouble 
in  some  plants,  although  at  least  one 
manufacturer  reports  a  good  supply 
coming  from  the  foundry  which  has 
been  his  source  for  a  good  many  years.  ■ 

Prices  on  high-tension  insulators 
were  advanced  from  10  to  20  per  cent 
by  at  least  one  manufacturer,  while 
others  have  reported  no  advance  since 
early  in  the  year. 


1,376  Safety  Car  Equipments  Ordered  During: 
First  Quarter 

Number  of  Equipments  for  First  Three  Months  of  1920  Practically 

Equivalent  to  Number  of  Safety  Cars  for  All  of  1919  —  25 

Per  Cent  of  Railways  Have  Purchased  Safety  Cars 


Safety  car  sales  continue  vrith  a 
rush.  Insistent  increased  demand  from 
all  sections  of  the  country  has  resulted 
in  the  placing  of  1,.'J76  sets  of  safety 
car  equipment  during  the  months  of 
January,  February  and  March,  1920. 
This  is  one-half  of  one  per  cent  leas 
than  the  total  number  of  safety  cars 
ordered   during   the   entire   year,   1919. 

Recent  estimates  made  by  electrical 
manufacturers,  carbuilders  and  others 
place  the  number  of  safety  cars  to  be 
built  during  the  year  at  from  3,000  to 
4,000  and  the  above  toUl  for  the  first 
<|uarter  is  conclusive  evidence  that 
these   figures   are   conservative. 

According  to  reports  received  from 
three  of  the  four  carbuilders  who  are 


ways  is  another  important  factor 
which  will  directly  affect  production 
this  year.  At  present,  however,  under 
the  car  trust  certificate  plan,  purchases 
of  safety  cars  are  more  easily  ar- 
ranged than  for  any  other  type.  This 
is  partly  due  to  the  marked  economies 
that  have  been  shown  in  the  operation 
of  safeties. 

Rapid  Increase  in  Saues 

Production  of  safety  car  equipmenU 
was  commenced  during  1916  and  in 
that  year  forty-nine  sets  of  equip- 
ment were  ordered.  This  must  not  be 
confused  with  apparatus  used  on  many 
so  called  one-man  cars  which  were 
not  safety  cars.     Only  those  cars  art 
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manufacturing  safety  cars,  production 
schedules  are  being  increased  and 
standard  cars  are  being  turned  out 
as  fast  as  they  can  be  built  regard- 
less of  the  number  on  order.  Lack 
of  certain  much-needed  material,  in- 
cluding sheet  steel  and  equipment 
such  as  motors,  control  and  airbrakes, 
is  the  only  drawback  which  might 
seriously  curtail  production. 
The   purchasing   power   of   the   rail- 


include<l  which  were  equipped  by  the 
Safety  Car  Devices  Company.  In  1917, 
520  seta  of  equipment  were  ordered 
and  518  during  1918.  Of  course,  both 
of  these  were  war  years  and  the  rail- 
ways bought  fewer  equipments  than 
during  a  normal  period.  Last  year, 
1919,  showed  an  increase  in  sales  of 
equipments  of  about  240  per  cent  over 
1918,  a  toUl  of  1.791  sets  of  equip- 
ment having  been  ordered  during  the 
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year.  The' diflferenee  between  this  num- 
ber and  the  total  number  of  safeties 
for  1919  represents  the  equipments 
ordered  by  manufacturers  for  future 
delivery  and  also  those  equipments 
which  have  been  placed  on  old  cars, 
reconstructed  in  the   railways'  shops. 

No  estimate  has  been  made  for  the 
number  of  sets  of  equipment  for  the 
entire  year  1920,  but  if  the  pace  which 
has  been  set  so  far  continues  through- 
out the  year,  more  than  5500  sets  will 
have  been  ordered  by  Jan.  1,  1921.  Up 
to  the  present  time  more  than  200  dif- 
ferent railways  in  the  United  States, 
Canada  and  Cuba  have  placed  orders 
for  safeties,  showing  the  duplication 
of  railways  ordering  this  type  of  car 
to  be  about  33  i  per  cent.  According 
to  the  latest  McGraw  Electric  Rail- 
way Directory,  dated  February,  1920, 
there  are  now  in  operation  798  trolley 
and  third  rail  properties  in  addition  to 
the  cable,  storage  "battery,  gas-electric 
and  electrified  steam  lines.  Hence,  at 
this  time  more  than  25  per  cent  of  the 
railways  on  which  it  is  possible  to 
operate  safety  cars  already  have  in 
operation  or  have  purchased  this  type 
of  equipment. 


KollinK  Stock 


Chautauqua  Traction  Co.,  Jamestown, 

N.  Y.,  recently  lost  a  snow-plow  and  a 
freight  car  in  a  fire  at  Stow,  N.  Y. 

Beloit  Traction  Company,  Beloit, 
Wis.,  according  to  reports  has  placed 
ar  order  for  two  safety  cars. 

Pennsylvania  &  Ohio  Railway,  Ash- 
tabula, Ohio,  is  reported  in  the  market 
for  ten  city  cars. 

Sunbury  &  Susquehanna  Railway, 
Sunbury,  Pa.,  is  reported  to  have  pur- 
chased  several   cars. 

United  Railways,  St.  Louis,  Mo., 
through  its  receiver,  Rolla  Wells,  has 
asked  permission  to  spend  $2,000,000 
for  the  purchase  of  160  new  cars. 

Iowa  Railway  &  Light  Company, 
Cedar  Rapids,  Iowa,  is  reported  to 
have  ))laced  an  order  for  six  safety 
cars. 


Franchises 


Track  and  Roadway 


Edmonton  (Alta.)  Municipal  Street 
Railway.  —  This  company  will  install 
7,000  No.  2  ties. 

.British  Columbia  Electric  Railway. 
Vancouver,  B.  C. — The  British  Colum- 
bia Electric  Railway  plans  to  construct 
a  new  line  at  a  cost  of  $25,000. 

Sacramento  Northern  Railroad,  Sac- 
ramento, Cal. — The  Sacramento  North- 


ern Railroad  is  building  a  siding  i 
mile  in  length  in  West  Sacramento. 

Sacramento  Northern  Railroad, 
Sacramento,  Cal.  — The  Sacramento 
Northern  Railroad  will  build  a  stand- 
ard gage  single-track  line  with  over- 
head trolley  system  from  its  branch 
track  in  Yolo  County,  Cal.,  to  serve  the 
mills  and  warehouses  along  the  Sacra- 
mento  River. 

Illinois  Traction  System,  Peoria,  III. 
— The  Illinois  Traction  System  is  con- 
templating the  installation  of  20  miles 
of  additional  track  circuit  signal. 

Dauphin,  Man.  —  The  municipality 
of  Dauphin  plans  to  build  a  railway 
line. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  plans  to  ex- 
tend its  line  in  Water  Street,  Law- 
rence,  Mass. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  will  repair 
the  tracks  of  its  Quincy  division  at  a 
cost  of  $130,000. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  will  rebuild 
25,000  ft.  of  track  in  Fall  River,  Mass. 
It  is  planned  to  expend  approximately 
$140,000  on  the  work. 

Columbus  Railway,  Power  &  Light 
Company,  Columbus,  Ohio. — Under  the 
terms  of  an  ordinance  which  became 
effective  on  April  3,  the  Columbus  Rail- 
way, Power  &  Light  Company  must 
spend  $2,400,000  on  track  extensions 
and  other  improvements  within  the  next 
six  years. 

Philadelphia  (Pa.)  Rapid  Transit 
Company.  —  The  Philadelphia  Rapid 
Transit  Company  proposes  to  build  a 
line  through  Adams  Street,  the  Boule- 
vard, Courtland  Street,  Windrim  Ave- 
nue, Twentieth  Street  and  Wingohock- 
ing  Street,  Philadelphia. 

Steubenville  &  Wheeling  Traction 
Company,  Wheeling,  W.  Va.— The  City 
Council  of  Steubenville,  Ohio,  has 
passed  an  ordinance  under  which  the 
Steubenville  &  Wheeling  Traction 
Company  will  be  required  to  relay  its 
tracks   on  Third   Street,  Steubenville. 


Knoxville  Railway  &  Light  Com- 
pany, Knoxville,  Tenn.  —  The  Knox- 
ville City  Commission  has  granted  the 
Knoxville_  Railway  &  Light  Company 
a  franchise  for  a  line  in  Jessamine 
Street   and   Pratt   Avenue. 


Power  Houses,  Shops 
and  Buildings 


Los  Angeles  (Cal.)  Railway  —  The 
Los  Angeles  Railway  has  begnin  work 
on  a  ten-story  office  building  at  the 
comer  of  Broadway  and  Eleventh  St. 

International  Railway,  Buffalo,  N.  Y. 

— A  carhouse,  eight  passenger  cars, 
three  snow-plows  and  a  sweeper  belong- 
ing to  the  International  Railway  were 
destroyed  by  fire  on  March  21.  The 
loss  is  placed  at  $60,000. 

Toledo  Railways  &  Light  Company, 
Toledo,  Ohio. — A  substation  belonging 
to  the  Toledo  Railways  &  Light  Com- 
pany was  destroyed  recently,  the  loss 
amounting  to  $50,000. 


Niagara,    St.    Catharines    &    Toronto 
Railway,     St.     Catharines,     Ont. — The 

Niagara,  St.  Catharines  &  Toronto 
Railway  plans  to  make  extensive  im- 
provements in  the  St.  Catharines  dis- 
trict during  1920.  The  construction 
program  calls  for  a  total  expenditure 
of  $500,000.  The  plans  include  the 
erection  of  a  new  car  shop  at  St.  Cath- 
arines, to  cost  $50,000. 


Trade  Notes 


Southwestern  Engineering  Company, 
Hutchinson,  Kan.,  has  opened  a  branch 
office  at  Fort  Worth,  Tex.,  with  Har- 
vey R.  Rankin  in  charge. 

Hydraulic  Pressed  Steel  Company, 
Cleveland,  Ohio,  announces  the  con- 
solidation of  all  of  its  interests  under 
the  name  of  the  Hydraulic  Steel  Com- 
pany of  Cleveland. 

Horace  L.  Fritschle  has  been  placed 
in  charge  of  the  Chicago  office  of  the 
Square  D  Company,  at  431  South  Dear- 
bom  Street,  Chicago.  Mr.  Fritschle 
was  formerly  located  in  St.  Louis. 

Edward  M.  Burd  and  William  C. 
Giffels  have  opened  an  engineering  of- 
fice in  Grand  Rapids,  Mich.  Both  are 
Lniversity  of  Michigan  graduates  and 
were  formerly  connected  with  the 
Consumers'  Power  Company,  in  Michi- 
gan. 

E.  P.  Palmer,  formerly  resident 
engineer  of  the  Rapid  Transit  Subway 
Construction  Company,  has  become 
associated  with  Warren,  Moore  & 
Company,  New  York  City,  as  engineer 
directing  the  company's  contracts  in 
the  New  York  territory.  As  captain 
of  Engineers  he  served  in  France  in  the 
Transportation  Department,  A.  E.  F. 

Metal  &  Thermit  Corporation,  New 
York,  N.  Y.,  has  appointed  James  G. 
McCarthy,  manager  of  its  Canadian 
branch,  with  headquarters  in  Toronto, 
and  has  transferred  Robert  L.  Browne 
from  the  New  York  office  to  Boston. 
Mr.  Browne  is  to  have  charge  of  sales 
in  New  England  States. 

Clarence  Goldsmith,  who  has  been  on 
the  engineering  staff  of  the  National 
Board  of  Fire  Underwriters,  76  Wil- 
liam Street,  New  York  City,  for  the 
past  twelve  years  and  late  a  major  in 
the  Construction  Division  of  the  United 
States  Army,  has  been  placed  in  charge 
of  the  branch  engineering  office  re- 
cently established  by  the  National 
Bo^rd  at  234  South  La  Salle  Street, 
Chicago,  111. 

W.  A.  Lodge  is  now  connected  with 
the  Bussmann  Manufacturing  Com- 
pany, St.  Louis,  Mo.,  in  the  capacity  of 
research  engineer.  He  will  be  in  full 
charge  of  the  engineering  department, 
devoting  his  time  to  research  and  the 
technical  development  of  the  Buss  fuse. 
Mr.  Lodge  has  for  the  past  four  years 
been  with  the  Underwriters'  Labora- 
tories of  Chicago  as  research  engineer. 
Previous  to  his  connection  with  the 
Underwriters'  Laboratories,  he  was 
professor  of  electrical  engineering  in 
two  universities  in  the  United  States 
and  Canada. 
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Inquiry  32,389. — A  firm  of  merchants 
in  Italy  desires  to  purchase  and  to 
secure  an  agency  for  the  sale  of  elec- 
trical supplies,  etc. 

Inquiry  32,372. — A  company  in  India 
desires  to  be  placed  in  touch  with  deal- 
ers and  manufacturers  of  electrical 
supplies. 

D.  &  W.  Fuse  Company's  name  has 
been  changed  to  the  D.  &  W.  Fuse 
Works  of  the  General  Electric  Com- 
pany, Providence,  R.  I. 

Union  Insulating  Company,  Parkers- 
burg,  W.  Va.,  is  planning  to  erect  a 
new  plant,  80  ft.  x  216  ft.,  to  cost 
about  $100,000. 

Hazard  Manufacturing  Company, 
Wilkee-Barre,  Pa.:  A  booklet  giving  a 
general  description  of  the  manufac- 
ture of  its  rubber-insulated  wire. 

Crescent  Insulated  Wire  &  Cable 
Company,  Trenton,  N.  J.,  has  awarded 
a  contract  for  a  three-story  addition  to 
its  plant,  50  ft.  x  150  ft.,  on  North 
Olden  Avenue,  to  cost  about  $40,000. 

Westinghouse  Lamp  Company,  New 
York,  N.  Y,,  has  awarded  a  contract 
for  the  construction  of  an  extension  to 
its  factory  at  Milwaukee,  Wis.,  to  cost 
about  1400,000. 

M,  B.  Austin  C^ompany,  Chicago.  III., 
announces  that  the  Factory  .Mutuals 
Fire  Insurance  Companies  have  ap- 
proved Trico  renewable  fuses  in  all 
capacities  up  to  60  amp.,  250  volts. 

Ideal  Electric  &  .Manufacturing  Com- 
pany, .Mansfield,  Ohio,  is  planning  to 
increase  its  factory  facilities  materially 
this  summer  and  to  extend  its  standard 
line  of  machines  to  include  also 
synchronous  machines. 

Charles  F.  Overly  has  recently  been 
appointed  general  manager  of  sales  of 
the  Structural  Tool  Company,  Cleve- 
land, Ohio.  For  years  Mr.  Overly  was 
connected  with  the  manufacture  of 
pneumatic  tools  and  formed  the  Overly 
Industrial  Tool  Company. 

W.  E.  Herring,  formerly  Pacific  Coast 
industrial  agent  of  the  Puget  Sound 
Traction,  Light  A  Power  Company, 
Seattle,  Wash.,  has  been  transferred  to 
the  enfrineering  department  in  the  Bos- 
ton ofHce  of  Stone  &  Webster.  Mr. 
Herring  formerly  was  chief  engineer 
of  the  United  State*  Forestry  Service. 

Hrown  Instrument  Company,  Phila- 
delphia, Pa.,  manufacturer  of  pyrom- 
eters, thermometers,  tachometers,  in- 
dicating and  recording  instruments,  is 
erecting  two  new  buildings,  one  for  the 
manufacture  of  recording  thermome- 
ter*, the  second  for  a  research  depart- 
ment, at  a  cost  of  $100,000. 

Krntucky-Wwt  Virglaia  Engineering 
*  Bltctrlc  Coapaay.  Aaklaad,  Ky,.  has 
b««n  orcuiied  to  do  a  general  engi- 
neering construction  business,  utilizing 
an  armature  and  machine  shop  and 
engaging  in  wholesale  and  retail  sales 
of  electric  supplies.  Thompson  Pierce 
of  Bluefield.  W.  Va..  is  president;  C. 
Biddison   of   Ironton.   Ohio,    vice-presi- 


dent and  R.  F.  Carpenter  of  Ashland, 
Ky.,  secretary  and  treasurer. 

Electrical  Manufacturers'  Export 
Corporation,  New  York,  N.  Y.,  was  re- 
cently incorporated  in  New  Jersey  as  a 
holding  company  of  the  Electrical  Man- 
ufacturers' Export  Association,  a  New 
York  association.  Capitalization  is 
given  as  $100,000.  The  association  has 
offices  in  fourteen  principal  cities  of 
both  hemispheres  and  is  opening  up 
three  more  offices.  It  acts  in  the  inter- 
ests of  American  electrical  manufac- 
turers only. 

Edward    P.    Sharp.    Buffalo,    N.    Y.. 

manufacturer  of  the  Ideal  trolley 
wheel,  has  sold  the  business  to  L.  E. 
Harmon,  who  will  contihue  to  manu- 
facture the  Ideal  trolley  wheel  which 
was  designed,  manufactured  and  sold 
by  Mr.  Sharp  for  the  past  tweirty 
years.  The  shop  will  be  moved  from 
its  present  quarters  on  Elliott  Street 
tw  308-314  Terrace  in  Buffalo,  where 
better  and  more  suitable  quarters  have 
been  secured  for  manufacturing  pur- 
poses. 

Herbert  Kice.  who  has  been  a  mem- 
ber of  the  sales  organization  of  the 
Cutter  Electrical  &  Manufacturing 
Company  and  who  has  for  some  years 
past  been  its  general  sales  manager, 
has  resigned  to  enter  the  real  estate 
business.  Harry  F.  Darby,  who  was 
for  many  years  in  charge  of  the  Cutter 
Company's  Chicago  office  and  who 
more  recently  has  been  sales  manager 
of  the  Ward  Electric  Vehicle  Company, 
v.-ill  rejoin  the  Cutter  organization  as 
sales  manager  with  headquarters  in 
Philadelphia.  These  changes  are  ef- 
fective about  April  1. 

Home  Wire  Company,  Rome,  N.  Y., 
has  recently  authorized  an  increase  in 
capiUl  stock  to  $4,000,000  7  per  cent 
first  preferred  and  $r),6.">0,0«0  common, 
the  shares  in  each  issue  being  $100  par 
value.  Kidder,  Peabody  &  Company  of 
New  York  and  Boston  are  offering  to 
the  public  $1,400,000  of  the  preferred 
issue.  The  proceeds  of  the  sale  of 
$1,400,000  of  preferred  stock  will  fur- 
nish additional  working  capital  to  care 
for  the  growth  of  the  plant  in  Rome 
and  to  pay  for  plant  and  carry  on  the 
business  of  the  Diamond  branch  of  the 
Rome  Wire  Company  in  Buffalo,  N.  Y. 
The  total  quick  assets  of  the  company 
amount  to  $:),997,680.  and  the  com- 
pany's surplus  is  $2,033,118. 

<'harle«  C.  Phelps  recently  became 
associated  with  the  Uehling  Instrument 
Company,  71  Broadway,  New  York  City, 
combustion  engineer,  aa  well  a*  man- 
ufacturer of  COi  recording  cH|uipment 
and  other  fuel  economy  apparatus.  He 
is  devoting  most  of  his  attention  to 
research  work  in  connection  with  the 
efficient  combustion  of  fuel  oil  in  boiler 
furnaces.  Mr.  Phelps,  a  mechanical 
engineer  from  the  Stevens  Institute  of 
Technology,  ha*  spent  several  years 
studying  power-plant  problems  and  for 
five  years  of  this  period  he  was  con- 
nected with  the  Ingersoll-Rand  Com- 
pany, manufacturer  of  power-plant 
fective  as  of  April  1. 


New  .\dvertising  Literature 


Star     Brass     Works,     Chicago,     III., 

manufacturing  engineers,  3114-28  Car- 
roll Avenue,  Chicago:  A  twenty-four- 
page  bulletin,  No.  4-A,  covering  spray- 
cooling  equipment  for  the  cooling  of 
water  from  steam  and  ammonia  con- 
densers. 

Sanford  Riley  Stoker  Company,  Wor- 
cester, Mass.:  A  48-page  second  edition 
of  its  general  catalog  on  "Riley  Under- 
feed Stokers,"  which  describes  every 
phase  of  stoker  operation.  Several 
pages  of  valuable  engineering  data  are 
also  contributed  by  the  company's 
service  department. 

Locomotive  Superheater  Ompany, 
30  Church  Street,  New  York,  N.  Y.: 
Bulletin  T-5,  covering  the  use  of  super- 
heat steam  in  operating  engines  and 
steam  turbines.  It  contains  "steam 
consumption"  curves  and  "superheat" 
curves  for  various  types  of  steam 
prime  movers. 

Benjamin  Electric  .Manufacturing 
Company,  New  York,  N.  Y.:  Bulletin 
No.  15,  describing  the  Benjamin  dome 
reflector,  R-L-M  standard,  for  shop 
lighting.  Bulletin  No.  17  covers  its 
different  methods  of  industrial  light- 
ing and  gives  illustrations  of  its  dif- 
ferent reflector  units,  etc. 

Green  Fuel  Economizer  Company, 
Beacon,  N.  Y.:  A  44-page,  illustrated 
bulletin.  No.  152,  on  "Hi-Efficiency,  Hi- 
Speed  Radial  Flow  Fans — Forced 
Draft  Service."  The  development  and 
design,  pressures  and  capacities  devel- 
oped of  these  fans  are  all  fully  de- 
scribed. Added  are  twelve  pages  of 
dimension  sheets  and  nineteen  pages  of 
capacity  tables. 

Federal  Machine  it  Welder  Com- 
pany, Warren,  Ohio:  Bulletins  describ- 
ing different  types  of  its  welding  ma- 
chinery as  follows:  Bulletin  No.  31 
covers  Federal  electric  butt  welders. 
Bulletin  No.  32  Federal  junior  type 
spot  welder.  Bulletin  No.  .33  Federal 
"Universal"  spot  welders,  Bulletin  No. 
34  Federal  butt  welders,  and  Bulletin 
No.  36  Federal  No.  22-A  electric  tube 
welder  and  roller. 

B.  F.  Sturtevant  Company.  Hyde 
Park,  BoHton.:  A  sixty-page  illustrated 
catalog,  No.  264,  covering  its  motors 
from  fractional-horsepower  sizes  up  to 
60  hp.  Generators  up  to  600  kw., 
steam-turbine  sets,  gasoline-engine 
generating  sets,  commutating  pole 
turbo-generators,  inverted  rotaries, 
balancer  sets,  propeller  fans  and  many 
special  applications  of  electrical  ap- 
paratus are  illustrated  and  described. 

WcMlinghouse  Electric  A  Manufac- 
turing Company,  East  Pittsburgh,  Pa.: 
Annual  catalog  of  electrical  supplies 
for  1920.  The  book  is  cloth-bound, 
contains  1,456  pages  and  is  thumb- 
indexed.  A  general  outline  of  the  com- 
pany's industrial  motors,  controllers, 
railway  equipments  and  power  and 
marine  machinery  is  also  included. 
This  catalog  replaces  all  catalogs  is- 
sued heretofore  on  details  and  supplies. 
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How  Often  Has  Your 

Emergency  Brake 

Failed? 


The  Peacock  Type  G 


The'Peacock  Staffless 


This  failure  might  cost  you  thou- 
sands of  dollars.  Your  cars  should 
be  safeguarded  against  failures. 

Peacock    Brakes 

will  do  this.  They  are  unfailing. 
Their  construction  and  action  are 
the  result  of  long  years  of  practical 
experience  in  brake  manufacture. 

To  the  user  this  means :  Safety — Satis- 
faction— Economy.  Peacock  Brakes  are 
made  to  suit  all  conditions  and  all  types  of 
cars. 

Let  our  brake  engineers  be  your  engineers 
and  solve  your  brake  problems. 


The  Brake  Book  *  *  is  yours  on  request. 


National  Brake  Company 

Buffalo,  N.  Y. 
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fori).  Bacon  &  2)avi8, 


New  Orleans 


Bngtneers. 
115  BROADWAY 

NEW  YORK  San  Francisco 


A 

STONE  &  WEBSTER 

Indudrial  I>lanta  and  BuililinitK.  Steam  Power  Stations.  Water 
Power  Oerelopmrnu.  Sabntationa.  Oaa  Plants  Transmliaion 
L4iim.  Elcdi-ic  and  Steam  Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &.  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION,  MANAGEMENT 
HYDRO-ELECTRIC   DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

105  South  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WOKCISTKR   POLVTKCHNIC   INCTITUTC 

WORCESTER,    MASSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

laeerperated 

Dmngn  —  Corutraet  —  Finanea  —  Managm 

UTILITIES  INDUSTRIALS 

•I    Breadwajr.    N*«   Yerli 


C.  E.  SMITH  &  CO. 

Conaulting   Enginmmrm 

2065-75  Railway  Eackanga  BMg.,  Si.  Louie,  Mo. 
Cblcafo  Kanaae   City 

laTeatigationa.   Appraieali,   Expert  Teelimonjr,   Bridge 

and  Structural  Work,  Electrification,  Grade  Croeeing 

Elimiaation,    Foundalione,    Power   PlaDta 


Byllesby 

Engineering  &  Management 

Corporation 


New  York 


208  S.  La  Salle  Street,  Chicago 


Tieoma 


THE 

J. 

G.  WHITE  ENGINEERING 

CORPORATION 

Engineers  —  Contractors 

43  Exchange  Place                                                 New  York 

JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


KELLY,  COOKE  &  COMPANY 

Engineers 


149  BROADWAY 
NEW    YORK 


424  CHESTNUT  STREET 
PHILADELPHIA 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraiiah,  Reorganitationt 
683  Atlantic  Ave..  Boston,  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmiuion 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING  ENGINEER 

Rate,  Traffic  and   Reorganization 
Investigations 

Fort  Wajme,   Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 
yaluationi  Rtforts  ImutifMiofu 

Df/ifu  Conitrtution     MmnaitmunI 

60  BROADWAY.  NEW  YORK 


CLEVFXAND.  OHIO 

IltantDauoc  nidc. 


YOUNCSTOWN,  OHIO 
Makonlne  Baak  IIMt 


The  Mo»t  Successful  Men  in  the  Electric  Railway  In- 
du.ilry  read  the 

ELECTRIC  RAILWAY  JOURNAL 

F.ver)-  Week 
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This  man 

received  an  increase  of 
30  per  cent  in  his  salary 

— because  he  had  the  business  judgment 

to  announce  this  want  in  the  Searchlight 

of  Electric  Railway  Journal. 


f?ipsiT10N  wanted  by  young  man  with 
7  years'  experience  as  armature  winder 
and  controller  man.  Beat  of  references. 
Box  Elec.   Ry.  Jour. 


He  writes: 

"The  result  from  my  advertisement  in 
the  Electric  Railway  Journal  was  won- 
derful. I  received  8  replies  and  accepted 
a  new  position  with  more  than  30  per 
cent  increase  in  salary." 

His  Ad.  ran  f  oiir  times  at  a  cost  of  $2 
Was  it  worth  it  ? 


Put  your  Wants  in  the  Searchlight 

0065 


WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineers Contractor* 

220  Broadway,  New  York  City 


J.  L.  JACOBS  &  COMPANY 

Engineers — Statitticians 

Investigations — Reports — Expert   Testimony 

Management,   Organization   and  Cost   Control 

Industrial   Relations   Problems — Statistical   Analyses 

Monadnock  Building,  Chicago 


ELECTRICAL  TESTING  LABORATORIES 

Electrical.  Photometrical  and 

Mechanical  Testing. 

Both  Street  and  East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co.    ^HfLAD^PHTirpr 

POWER  STATIONS  OAS  «  ORKS 

HYDRAULIC  DEVELOPMENTS  ELECTRIC  llAILWA^  S 


THE  P.  EDW.  WISH   SERVICE 

Suite  1710  DETECTIVES  Suite  1102 

Park  Row  BIdg.,  New  York        Board  of  Trade  Bldg.,  Boston 


When  wrltinff  the  advertiser  for  Information  or 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


One  minute  per  terminal- 
two  minutes  per  Bond — 
100  Bonds  per  day 


HP 


HAT'S    not    an    unusual 
I      record  for  the  Erico  Port- 
^*"    able  Railbonding  Appara- 
tus.   It's  the  sort  of  results  you  can 
expect  on  the  average  run  of  w^ork 
in  day  in  and  day  out  service. 

And  two  men  can  handle  the  job 
easily.  One  to  do  the  preliminary 
grinding  and  cleaning  and  one  to 
do  the  welding. 

Start  the  spring  work  ofi  on  an 
economical  basis. 

Write  today  for  com- 
plete data  on  the  high 
speed,    low    cost    Erico. 

THE  ELECTRIC  RAILWAY 
IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


ERICO 

Portable  Rail 
Bonding  Apparatus 
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Neither  Tariffs  Nor  Distances 
Keep  Wise  Ones  Away  from 

BOYERIZED  PINS  AND  BUSHINGS 


1'I"S  not  so  remarkable  that  scores  and  scores  of  electric  railways  wiiliiii  a  few 
hundred  miles  of  our  factory  should  swear  by  Boyeiized  Pins  and  Bushinjfs 
because  their  freight  rates  are  low  and  deliveries  prompt. 

We  know  that  these  customers  appreciate  the  superiority  of  Boyeiized  products; 
but  think  what  a  high  opinion  of  these  products  must  be  held  by  the  operators 
who  don't  let  a  little  thing  like  2,000  to  2,500  miles  and  a  neat  little  tariff  charge 
interfere  with  their  desires  ! 

If  these  far-away  customeis  aie  willing  to  pay  extra  freight  and  tariff   chaiges. 
and  wait  many  a  day  besides,  they  must  have  found  that  Boyerized  Pins  and  Bush- 
ings arc  well  worth  several  times  the  cost  of  the  home-made  article. 
T))cy  have,  judging  by  the  fact  that  they  keep  on  asking  for  more  ! 

Whether  ynu  are  or  are  not  within  eaty  shipping  distance,  we- know  that  once  you   have  tncJ 
Boyeri'Md  Pint  and  BuihinK>  you  will  never  want  to  ko  back  to  the  untreated  article  or  to  tomr 
inferior,  unreliable  catc-hardeninR. 
Tn  Boyrriif  meana  to  lengthen  the  life  of  your  equipment  and  to  lower  the  coat  of  your  upkrrp. 

Other  BoyertMed  Specialties  are: 


Boyerized    Hmke    Handera 

Hoyerlicd  Brake  l.e»er  PIna  and 
Buahini* 


Boyerized  Wearing  Plulen  belMt>en  the 
Bolster  and  Bolster  Carrier 

Boyerized  WcarlnA  Platea  between  the 
Pedeatal  Strapa  and  the  Journal  Bnt 


CLtCTBIC  RAILWAY  SUPPLIES 

^emis  (arjruck  (ompany 


»»»iN«riiio  ••«•« 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

f"  C  "f       "The  'Standard'  Brand  on  your  material      f  C  "f 
Mi^OM^     is  an  assurance  of  eventual  economy."     N^wM^ 

BRAND  -^  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA.  CUBA  NEW  YORK  PARIS.  FRANCE 

MONTEREY.   MEX. 

V'MiMmtiiiiiiHMiiMUitMMiiiiiiiiiiHMiiiiiiiiiMiiniimMiiintiMiHiMiiiiniiMHiiMiiiiiiiiiMiniiuiiMinirMininiiiniiriiiMriiiniiMMHiiiiiuuMiii)^ 
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THE  STANDARD  rORGINGS  COMPANY 

Of  fices^  Railway  Exchange  Bldg.  Chicago. 


BRANCHES: 


New  York .  2040  Grand  Central  Terminal 

St.  Paul Merchant*  Nat'l  Bank  Bldg. 

St.  Louis.  .  .  .Commonwealth  Trust  Bldg. 
Milwaukee.  .  .First  National  Bank  Bldg. 

Denver 1617  Blake  Street 

Seattle 717  L.  C.  Smith  Bldg. 


Connecting 
HoAh    ^ 
and 
iJMeavyriWHxJt 
ii-      r   ■    ' 


Los  Angeles.  .  .  .241-243  Los  Angeles  St. 

San  Francisco 69-71   First  St. 

Portland 46-48  Front  St. 

Salt  Lake  City.  .  117  W.  Second  South  St. 

Houghton,  Mich 96  Sheldon  St. 

Cleveland Citizens  Building 


M... 


.       Ill 
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AXLES 

for  street,  subway,  elevated 
and  interurban  cars. 

Annealed. 

Coffin  treated. 

Quenched  and  tempered. 

Heat  treated  to  other  speci- 
fications (if  satisfactory). 


I  MIDVALE  STEEL  AND  ORDNANCE  COMPANY 

CAMBRIA  STEEL  COMPANY 

I  General  Sales  Office,  WIDENER  BUILDING,  PHILADELPHIA,  PA. 

I  District  Sales  Offices: 

I  Atlanta          Boston          Chicago         Cincinnati          Cleveland          Detroit          New  York          Philadelphia          Pittsburgh 

I  San  Francisco         Salt  Lake  City         Seattle         St.  Louis 

I  Sole  Export  Representative: 

I  CONSOLIDATED  STEEL  CORPORATION,  165  Broadway,  New  York 

I  All  export  inquiries  should  be  sent  to  this  address. 
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Light  Weight  Safety  Cars 

St  Louis  Cars  Have  Been 
Womanized 

The  St.  Louis  Safety  Car  is  so  simple,  so  safe, 
that  a  woman  can  operate  it.  Not  only  can 
operate  it,  but  does  operate  it.  At  Albu- 
querque, New  Mexico,  a  number  of  these 
cars  are  in  operation  all  "manned"  by 
women, 

St.  Louis  Cars,  built  in  the  Quality  Shops, 
are  not  only  Safety  Cars  by  name,  but  by 
nature  as  well. 


StLouis  Car  Company 

St.Louis^  Mo. 

"THE  BIRTHPLACE  OF  THE  SAFETY  CAR" 
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Westinghouse — ^Frankel  Solderless  Connectors 


rWESTINGHOUSE^ 
ELECTRIC 


It  takes  just  a  minute 

Frankel  Solderless  Connectors  can  be  quickly 

installed  or  released  by  even    the  inexperienced. 

Remove  the  insulation  at  the  end  of  the  wires,  insert 

ends  into  connector,  and  tighten  the  compression  nuts, 

what  a  contrast  to  the  old.  tedious  method,      involving 

solder  and  blow  torch  and  experienced  labor  I 

And  Frankel  Solderless  Connectors  are  I  u6%  "631016" 
Blow  outs  from  overheated  lines  are  impossible.  They 
may  be  installed  and  removed  indefinitely  without  de- 
preciation and  are  adapted  to  all  sorts  of  splices  with 
all  kinds  of  wife. 

You  cannot  afford  to  overlook  the  utility  and  economy"' 
ol  Frankel  Solderless  Connectors. 

SIMPLE— QUICK— EFFICIENT 

Send  for  Miniature  Catalog  l-B-3 

Westinghouse  Electric   &  Manufacturintr  Co. 
East   Pittsburgh.  Pa. 

Sot€  Agent  in   the   United  States 


fRANKEF 


You  Pay  for  the  Power,  But— 
do  you  get  it? 

In  any  type  of  machinery  the  transmission  is  of  vital  importance.  It 
conveys  the  power  to  the  working  parts.  You  cannot  afford  a  poor 
transmission  in  that  the  power  lost  thereby  is  more  expensive  than 
the  additional  cost  of  good  gears — the  real  difference  between  a  good 
or  poor  transmission. 

To  insure  the  utmost  from  your  machine,  ask  your  gear  cutter  that 
your  next  order  of  gears  be  made  from 

Carnegie  Steel  Gear  Blanks 

Leading  gear  cutters  throughout  the  country  use  them  and  find  the 
demand  for  Carnegie  Blanks  is  ever  increasing.  And  that  is  explained 
by  the  fact  that  they  not  only  fulfill  what  iis  expected  of  them,  but, 
do  more — that  additional  service  which  distinguishes  the  extraordi- 
nary from  the  average. 


Carnegie  Steel  Company 


General  Offices,  Carnegie  Building,  Pittsburgh,  Pa. 


1865 
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Screw  Driver  or  Soldering  Iron  ? 


Asbestos 

lOMNS-MANVata 

ill  wi  «  C«in«i  «'■>■ 


ITS  only  human  nature  for 
your  workmen  to  fix  up  a 
blown  fuse  the  easiest  way  — so 
long  as  it  will  carry  current.  But 
that  doesn't  always  mean  protec- 
tion, unless  it's  easiest  to  do  the 
job  the  right  way. 

That's  why  "Noark"  link  renewal 
is  made  easy— much  easier  than 
"jumpering"  the  fuse  or  substi- 
tuting improper  elements. 

Then,  when  the  safety  of  valu- 
able apparatus  de- 
pends on  split-second 
accuracy,  you  can  de- 
pend on  "  Noark." 


H.  W.  JOHNSMANVILLE  CO. 

N«w  York  City 
go  Fmr1*ri*t—Brmnrhfi  m  S3  lmn9  CMm 
m^  .-■--■■-    CaaWua  J«lia>-M*aviB«  C*.. 


OHNS^ 
MANVILLE 

ELECTRICAL  MATERL\LS 
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Use  Quiet  Gears 

That  Means,  Use  Nuttall  Helicals 


Nuttall  Helical  Gears  are 
enjoying  immense  popularity 
— the  greatest  ever  given  any 
type  of  gear. 

In  the  first  five  months 
they  were  on  the  market,  or- 
ders came  in  from  railway 
operators  for  5458  Helical 
Gears  and  5596  Helical 
Pinions. 


yif-t^l^o, 


R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 


NUMHeiicilGaB 


A  PROVEN    SUCCESS 


BiiwiimimiiiiiiiitiriMiniiiMinmiiinHiiiMnimniiirfiiiiiMnitMiiiiitrnitrtiinitrntitiiMiiiniiiMiiiiHiHiiMniMiinttiiniirrMiirriinirrrMitrMM^ 

^IHIIIIIIIIllMHIIIIIIinilMHMIHIIIIIIMnMUItlllllllUIIIMIIIIhMIHinilHIIMinMlinKMIIllMliniMHIMHIHMHHMIIIIMIHUHIIIHIIIIIIMIIIItliniUUIIIinilllU  IIIIIMIIItllllllMlllllllllllillllllllimilllllUIIIIIUIIIHItH 

I  I 

I  Van  Dorn  Radial  M.  C.  B.  Coupler  | 

I     Interchanges  with  all  standard 

M.  C.  B.  Couplers  on  both  steam 
I     and  electric  railroads 


No.  796 
Radial  M.  C.  B.  Coupler 

With   Double  Hercules  Spring   Draft  Gear 
Vertical    Pivoting    Head 


Automatically  couples  by  impact.     Uncouples  from      Extended  guard  arm  and  butting  wall  make  coupl- 
outside  of  car.  ing  positive  and  certain. 

Vertical  Pivoting  ITead  relieves  platform  strains  at      Radial   Movement   120  degrees. 

sharp  clianges  in  grade.  Deep  knuckles  allow  large  vertical  movement. 

Van  Dorn  Coupler  Company,  2325  S.  Paulina  St.,  Chicago,  111. 

HiiimiuiiiiiiiiiiiiirMniHMMniniMMiMiMiiiHiiiiiimiiiiniiMiiiHiiMUriMnuiiiiiiiiMiiniiiiinniMuiiiiiiuMiHiiniiiiiiiiiiirriiiinuiiiinitiiiiiHMMiiiiiii 
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Griffin  Wheel 
Company 

McCormick  Building, 
Chicago,  III. 


GRIFFIN  F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

All  of  oUr  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


Chicalo 


FOUNDRIES: 

Detroit 

Boa  (on 

St.  Paul 

Denver 

Kansas  City 

Lo»  Anitclcs 

Tacom* 


MAKE  YOUR  PARK  PAY 

Your  biggest  Park  expense  can  be  greatly  reduced 

A  WELTE 
ORCHESTRION 

Supplying  the  Music 
Insures  Your  Succer s 

Our 

Automatic  Brass  Bands 

provide  just  ai  good  music  as  any  full  band 
and  our 

Dance  Hall  Instruments 

offer   the   service*   of   a  complete  orchestra. 

Will  save  their  cott  In  one  season 

.Morninfi  and  afurnoon  attractions  nou 

possible — without  extra  cost. 

DralinK  «ith  fhr  Well*  firm  vou  eliminate  e»perimeiili. 

Writ*  lo  u»  for  particular!  anti  booUml» 

M.  WELTE  &  SONS,  INC. 

fOrthmatrt^n  D^pmrttft^mt) 

665,  667  and  669  Fifth  Avenue 

B*l.    B2nJ   and   83r4   StrMta 


A   WKl.TTI  OKCHieSTRlON.  M  mm  in  Ihr  balcony.  auiipllPt  lh»  nni«li- 
t»i    ihi<  Unt*  danca  hall — 27N   x    I  UK   ft 
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STEEL  POLES 


FOR  EVERY 
POLE   PURPOSE 


I  RouRE  Up  Ydvr  Cost  Of  Discontinued  5eevice 


NEVER-CREEP 

Means  Uninterrupted  Operation 

The  NEVER-CREEP  anchor  -  represents  a 
mighty  advance  in  the  reinforcement  of  poles. 
It  pulls  only  against  solid,  undisturbed  ground 
— that's  why  it  cannot  climb  nor  creep,  nor  les- 
sen its  strength  or  holding  power  from  the  mo- 
ment of  its  installation  until  it  is  removed  in- 
tentionally. 

The  NEVER-CREEP  anchor  has  no  rivets, 
threads,  nuts,  frail  arms  or  parts  to  bend  or 
break — it  cannot  rust  nor  rot  out  because  the 
rod  is  heavily  galvanized  and  the  plate  thor- 
oughly coated  with  asphaltum. 
The  use  of  NEVER-CREEP  anchors  will  go  a 
long  way  toward  uninterrupted  operation  and 
service. 

Ask  Your  Jobber 

CHANGE  COMPANY 

Dept.  J,  Centralia,  Mo.  7 


Cut  shows  Bates  8t«el  Poles  In  use  by  the  Royal  Suiii  I  >-'taieB  Eyi..  elec- 
trifying the  steam  railroads  of  Sweden,  Lapland,  localtd  abuut  7  5  miles  north  tt 
tne  Arctic  Circle,  in  the  land  of  the  Midnight  Sun,  the  most  northerly  nllroftd 
of  the  world. 

Bates    Steel    Poles    are    becoming    universally    popular    world    wide.       Repeat 
orden  testify   their  general  suitability  for  every   Pole   purpose. 

Teletrapb,  Telephons,  Power  Transmission,  Electric  Trolley  Lines,  Electric  LlHitlot,  Etc. 

Highest  riaaa  and  moat  up.to-<late  steel  pole  equipment  In  the  world. 

Our  STEEL  POLE  TREATISE  telia  the  Story.     Ask  for  it. 

About  2.000  tonsofateel  conatantly  on  hand;  hence  prompt  shIpmeDts. 

Tubular  SUel  Poles  cost  50  per  cent,  more  than  Bates  SUel  Poles,  yet 
Bates  Poles  are  100  per  cent,  stronger — %oiU  last  100  per  cent,  longer,  cover  a 
mucA  broader  range  of  adaptability  and  are  mxtch  more  artistic  than  Tubular 
Poles.    Ask  us  to  verify  these  facts. 

BATES  EXPANDED  STEEL  TRUSS  COMPANY 

208  LaSalle  Street  Chicaco,  III.,  U.  S.  A. 


HIGHEST  QUALITY 

TRACK  SPECIAL  WORK 


-""" iinuimmiiinuiiiiiiiii iiiiiiiimi;i{ i i ii i niiin niiiriMiiniiiin iiiiiiii iiiinri     -mu ir riiiiiiiimiiriiiiir iirrillllllllllirriiiiiiiiiii rr tir i iiiiir i iiminiiiiiiiiiiillllululMliS 
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I  HIGH-GRADE  TRACK  I 
WORK  I 

I  SWITCHES— MATES— FROGS— CROSSINGS  I 

I  COMPLETE  LAYOUTS  I 

I  IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES  | 

I  HARD  CENTER  AND  MANGANESE  | 

I  CONSTRUCTION  | 

j    New  York  Switch  &  Grossing  Go.    f 

I  Hoboken,  N.  J.  I 

^iiMiiiiiMHiiiiHtiiiiriiiiiiiniiithiiiiiiuiiiiiiniiniiiiitiijiiiuiiiiiniiiiiiiiiiirriiiiiiii)iiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiii)iiiiiiiiittriiiiHi  iii5 
uiiiiiuriniHiiiiuMiiiiiMiiHUMiHiiniiiitiiiiiniiiiiiiiiiiMiiiiiutiiimiiiiiiniiiMiiiiiiMiiiiimiiiiiuiiiintMiiiMtiiimiiiiiiiinimiiiiiiH 


WE  MAKE  THIS  GRADE  ONLY 

CLKVELAND  FROG  &  CROSSING  CO. 
CLEVELAND^  OHIO 


'airNnmMinifnoimrrMHniiiimtiiimHinmniiiimiiimiiiitiitiHiiiiiiiiiimniiimiiuiiiiiitinitiiiimiiiiiiiimniuiitiiiHfiiiuiniiiQ 

^imtiiiiiDitiiiliiiiiiriiiiiiriitiiiiiiiiiiiiiitiiiiiiiiiii iiiiiiiMimiiiiiiiiiiiiiiilillliiiliiiiiitiiiiiiiimiliiiiiiiilltiiililiiiiiiliitdiitllllllb 

I  GREATER  STRENGTH  WITH  LESS  WEIGHT  I 

I  ARISTOS  "COPPERWELD"  | 

i  Especially  suited  for  railway  aiffnal  work  and  many  other  railway  = 
r  usea.  Stronger  than  copper  and  costs  less  than  copper.  Write  i 
=  -for   drtailK.  = 

i  COPPER  CLAD  STEEL  COMPANY  I 

f=  MIIIh  and  Main  Office :    RANKIN.  PENNA.  I 

N*w  York  SuIps  onicf :     Ksport  Saliva  Office,   30   Church   Street.  = 

_  Weiiorn  Sales  Office:     Steel  Sales  Corp.,   Chicago.  IlL  = 

'•irmMMiiHtmiiHnmmmmiiimiiiiiMiiiiiriMiiiMHiiiiiniiiimniirmiiMiiiitrMiirtiiiiittMiirittiiitiMniHmiimMnmm 
umiiimmiiimimmimiiiMiiimiiiiiiiiiiiiimiiiiiniiiimiiiiiH iiiiiiiniiiittiiiiimiiiitiiiiitiiiiiitiiiiiiimiiiitiiiiiittiiiiiniiinriii'^ 


The  SCOOP  CONVEYOR 


BARBOUR-STOCKWELL  CO. 

205    F^ron<iKay     Cambridgrtvort,    Mji««. 
rstnbUihetl    ISSS 

MMnufactur«r«   of 

'pecial  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mates 
Turncuta  and  Cross.  Conncctio: 
Kervirm  Port^ible  Crossovers 
pSalkwIII  Articulated  Cast  Mangranesc  Crossings 


For  StorinfT  and  Reclaiming, 
Loading  and  Unloading  Cars, 
Trucks  and  Wagrons.  Does 
the  work  of  from  6  to  12  men 
and  keeps  equipment  mov- 
ing.     Write   for  Literature. 

Portable   Machinery   Co. 

Passaic,   N.  J. 


iiiittiiiiniiiiitiiiiiiriiiiitiiiiiiitiiiiiiiiHiiiiiiiiimKtiiiMiinMiiiiiirtiiiiiiitiiiiuff:      riiiMHiiuiiiiiMiiiiiinijiiinitiiitu(iiiiMMiniiMniiiMiiiiiiiitiiiiiiiiiirtiiiiiiiiiiiMiiiiiiiiitMiiiitt)(iiiittiiiiiii)iiiitiinititiiiiriiiiiuiiiiii 
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WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(Sintle,  Duplex  >nd  ThrM  PhaM) 

TROLLEY  WIRE 

(Round.  Grooved  or  Flffur*  8) 

BARE  COPPER  WIRES 

AND   CABLES 

MAGNET   WIRE 

f  Cotton  or  Aabestoa) 

AmeHcAnite  Rubber  Covered  Wire      Galvanized  Iron  and  Stael 
Incandescent   Lamp  Cord  Wire  and  Strand 

AMERICAN  ELECTRICAL  WORKS 

Phillipsdale,  R.   1. 

Bofton,   ITS  rederi);   Chlctco.    11}  W.   Adami;   Clntinnltl.   Trtetlon  Btdi  ; 
Not  York.  ISI  B'»>r;   Sui  rrmnclHO,   111  Bontd:  SMttb.  !••  lit  iTa.  la. 


MiiiHiiiuiuiliiiiiiiiiiiiiiiiiniiiiiiitiiiuiiiiiiiiiriiiiiiiiitiiiiiriiiiiiiiiiirtiiitiiiiiiiiiiHHiiiiiiiiiiifiimiuMtiiiiiiiiiiiiitiimmiiiiiiiiiiii^ 

1      ELRECO  TUBULAR  POLES      I 


iiiimimniiiiHiimiMimiimiiiiitiiiiiiiiiiiiiiiitiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiMHiiitriiiiiiiiiiiiiiiHiiiiiHiiiiMiiinrmtiiin 
ftmrnminiiiniiiiuriniitinitiinTniiiiiinniiiiiiMiniMiiiiMimiintiiiiiiiiiUNiinuiirtiiiHiiiiiiiMiinriMiiriiiHiiHinniM 


WESTEPN  CEDAR  POLES 

Grinne.l.la.-aj.CARNEYC€rSpoKan<,.\Vn. 

1729  McCormick  6ld^.  Chica^ 

quick  Service  Yard  fi  Butt  Treating  Plant 
in  Minneapolis 


auiiiuitMiiiinMiiiiintiiiiiiiiMniiiiiiituiiMiiiinMiiMiiiiiiimMiiiMnniiniiiniiiiiiiiiMtiiiiniiiuHMiiiitMiniiiMiinmiiiiiirmimiB 

MaiitiniiiiutiiiiiHiiiiiiiiniiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiitiiiiiiiiiiiiiititiiiiiriiiiiiiiiiiiiriiiiiiiiittiuiiiiiiiiiiiiiitiiiiiiitrtiu        uiHMiiiMiiniiiitMiiiiiiiiHiMiiiriiitiiiiiiiiiiiiiiiiininniiiiiiiiitHMiiHiiiMiiiiniiiitiiiiiiiihiiniiiiMiiuiMiniiiiiiHtiiMuiMiiiMiitiiiiii' 


THE  CHAHrceco  JOINT 


I  COMBINE  I 

I   Lowest  Cost  Lightest  Weight   | 

I    Least  Maintenance  Greatest  Adaptability    | 

I  Catalog  eompleto  with  enclneerlDK  data  tent  on  inineat.  | 

I  ELECTRIC  RAILWAY   EQUIPMENT   CO.  I 

I  CINCINNATI,  OHIO  | 

I  Mew   York   Cltr.   30   Church   Street  i 

.iiiiii.iimiiiilMiimillMlliiliiilMiiiiiiiiiiiiiimiiiiuiiiiitiiiiiiiiiiniiiiiimiMiiiiiiiimiiiiiiiiiiiitiiiiiimmiiimiuiiiiniitMiitiiiiuiinie 

£ll1IIIIMtlllll)lllinHIIIIIIIIIIIIII(lllllllllllllllllHMllllllllMIII)lllll(IIIIIUIIIIIIIIIIirillllltlllllllinilMltlllMtlllMIUIIMIIIIIIIIIIIIttllllHne 

I  THE  LINDSLEY  BROTHERS  CO.  | 

I      We.tern"Q00d    Poles   Quick"  Northern     ! 

=  Qiilik  ShipmriitH  KiH>tiiH  K:t-*-M34,  :*J  Hritt  AiiuiiihSi.      Itutt    TrratlnK  i 

i              fntm   our                             CHUWliO.   11.1..                     4»iM*n    Tank    uiid  | 

I           .MilinrHpolis                                                                                 "I1i>t    ttnd    <  iil«l"  I 

=                   Vard                            Spokiutr  —  St.   1.au1»                       rrnr«»»MrM  i 

iiiiiiiiiitiiiniiiiiitiiitur 


U.  S.  Electric  Contact  Signals  | 

for                     •  I 

Sinfle-tcack  block-tlfnal  protection  | 

Double-track    epacinc    and    clearance    slfnals  | 

Protection  at  interaectiona  with  wyea  I 

Proceed  aifnata  in  atreet  reconstruction  work  | 

United  States  Electric  Signal  Co.  | 

West  Nawton,  Maas.  | 

NiiiMiiiiiiiiiiiiiiittiimiMiiiiitiiiitMiiiiiiiiiiiiintiMiMiiHiiiiHiiiiiiiiniiiiiiiiiiiiitiiiiiiiMriiimiiiiitnriiilHHiiiiKliiiiiR 


m 


NATIONAL 

TUBULAR  STEEL  POLES 


f^ 


Atk   tor    -SATInSAL'    l>:,llrlu 


I    NATIONAL  TUBE  COMPANY 

FiniiiiniiiilliniiiHlKUiiimiiuHiiiiiiiiiiriiimiiiiiimiiiiimilMiimiriimiiiii 


J*.    ■SiTIOSAL"    T%lmlar    S(«il    Poln 


PITTSBURGH,  PA. 

iiHitmiitMiiniiuiiiiiiiiiitimnimMMiMMi 


■MMNHiwiiiuuHiimiiHWMiHiiiiWHHiitfmimMiHiriimiiiiriiiHiiimmiHHiHnmMiiHiiiiitiiiinMmHmiHiiiiimti 

Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Yoor  beet    Inaoraaoe  asalnet   Inaalator  breakac* 

Hubbard  &  Company 

PITTSBl'ROH.   PA. 


amitUIMNllllllMMinHMfMIIIHHIirilinilllirillltlllHIIimHI 


iiriiiiiMiiiirMiiiiiiriiiM 


ll.l!llllllllllllt:illlllllllllH.IIIMIIIIIIIIIIitlllllM(llllllllllll(linTI 


Transmission  Line  and  Special  Crossing 
Structures,  Catenary  Bridges 

WRITE   FOR   OUR   NEW    DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY  CO. 


Engineera    &    Contractora 


SYRACUSE.   N.   Y. 


inMiimiiiiniii<iiiiiiiiiiiii>iinHiiiiiHiiitiiiiii>tiiHHiMiiHiiiHiiMiiiiMi)iiiiiuiiiiitiiiiiiiiiiiHMiiimiiitiiiniii 


I  .imiDiuiiMiini  iiiiiMMiiiiinHiMiii. 


AUTOMATIC    SIGNALS 

for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD   SIGNAL  COMPANY,  Inc. 
LOUISVILLE.  KY. 


iiiHtiMMtMiinuiiiiitiiiiitiiMMiiiiniiiiiitfuniMiiiitmtiHm.tiniiitiitfiiiiriiiiitMiiiiiiimiiMMimmmmiiMi 


AETNA  INSULATION  LINE  MATERIAL 

nunl  Ball  Inaalatora.  Trollej  Baaea.  Harpa  and  Wlu>«la.  Bronaa 
aod  MallasMa  Iron  Profa.  Cmalnta.  SacUon  Inanlalora.  Section 
Swltehaa. 

Albert  &  J.  M.  Andtfien  Mff .  Co. 

. .     ...■     S80  03  A  Strapt.  Boaton.  Maaa. 

Vlf      ¥/  R.tabllahed  IHTT 

^SiP  Brannhea— Now  York.  136  B'war.  Phlla 

dalphla.  4X9  Baal  Batale  Tnial  Bldf.    Cblra«o.  106  So 
London.  48  Milton  9trp<^ 


-a- 


Chapman       n?) 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


{^rme-Urice 


Bare  and  Tinned  Copper  Wire 
Magnet  Wire,  Rubber  Covered  Wire 

Rome  Wire  Co.,  Rome,  N.  Y. 


RDEBLIND 


Eleotriowl 

Wires 


JOHN   A. 


Cables 

Ma4a   kr 

RORBI.ING-S   SONS   COMPANY 
TKK«TOM.  N.  *. 


EUREKA  PRODUCTS 


CoaHinUlara.    Trolley     Whaela.     Slaet    Trollar    Whaato.    TreOar 
■era.    Una    MaUrlal.    Controllar    rinfera.    Bruah    Bolder*.    **e 

Wa  naka  eaalltjr  (eeda. 

THE  EUREKA  COMPANY,  North  East,  Pa. 
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American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Rail  Bond  book 


American  Steel  &  Wire 
Siry^oV  Company 


Oalvuizcd 


ESTABLE) 

Corrutatid 

LVERTS 


— now  in  use  by  165 
Steam  and  Electric  Rys. 

Of  all  culvert  services,  that  under  a  railway  is  the 
most  severe.  The  culverts  must  stand  unusu  Ily 
heavy  loads.  They  must  be  long-lived  so  that 
replacements  will  not  have  to  be  made  every 
few  years. 

That  "ACMEIS"  are  just  such  culverts  is  proven 
by  the  fact  that  they  are  now  in  use  under  165 
steam  and  electric  railways.  Some  are  under 
fills  of  only  a  few  inches  while  others  are  buried 
as  deep  as  thirty  feet — yet  they  hold  up.  As  for 
service — those  installed  over  ten  years  ago  are 
still  in  good  condition. 

Many  users  have  written  us  telling  of  their 
experience  with  "ACME"  (Nestable)  Corru- 
gated Culverts.  This  interesting  information  has 
been  reproduced  in  fac-simile  form  and  will  be 
sent  free  upon  request.  Just  ask  for  "Extracts 
from  our  Files." 


auuniiiimiiiiiiiii 

niiiiiiiiiiiiiriiiiimiiiiiiiiiiiiiiiiiiiminii 


'■■t)ttlili(iiliirtiiiilitiiMiiillllt)llintnf;'ia 
nmttiiiiimiiiimiiiuiiiiiiiiiuiiiiiiiiHtiiiiiiiiiiuiniiiiiiiiimiiiitiiiiiittiiiiMiiiiiitiiiiiiu 


Dependable  Track  Work 
for  Electric  Railways 


Frogs,  Switches,  Switch  Standi, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgings, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
us  bid  on  your  requirements. 


ST.  LOUIS  FROG  &  SWITCH  CO. 

ST.  LOUIS,  MO. 


VtniiiimnnmiiiiiiraiinmiinimniiimniiiininiimiiriruniiiraiiiiininiiiunimimiMmiiinimnmiimnniiiimiim 

{illlllliiiHIIiiiiiniiiniiimiMiiHiiiMiiiiiiiiiiDiiiiiiiiiMiimtiiiiiiiitiiiiiitilii 


llllliiiiiitiiiiiiiiililllllllllllltllllliltliiii 


SPECIALISTS 

in   the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,   New  York  City 


!illll<lliliiiiiiiiiiiiiitiliillliiiliiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiii<iitiiiiiii)iiiiiiMiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilililiiiiiiiriiiiiiie 

i;itllintlllllltMII1IMMIinMlllttllll1llll11IMIII1lllll1IMinitlll1llll.i1flll1ll)MI1ltMllltlM1iniMIIIIIIMnilMlltllMntMIIIIIMItlMIHrllllinMII'3 

I    SPECIAL    I 
I  TRACK  WORK 

I  For  Electric  and  Steam  Railroads,  in  all  type* 

i  of  construction 

I  Converter  and  Electric  Steel  Castings 

I  Hammer  and   Press  Forgings 

i  Seamless  Steel   Gas  Cylinders 

I  WM.WHARTON 

I    JR.  &  CQ  Incorr 

EASTON,  PA. 

=  Subsidiary   of  Ta.vlor  Wharton    Iron    &   Steel   Co. 

I  Hig-h    liridKK,    N.    J. 

I  OTHER  I'LANT.S: 

i  Philadelphia   Roll   &  Machine  Co..   Philadelphia. 

=  Tiofrn    Steel    &    Iron    Co.,    Pllil;idelphia. 


ORIGINATORS     OF 

MANGANESE  STEEL 

TRACK   WORK 


^IHIIim(lllllllllini|l|IIIMItllllJIM<IIIIIIIIIIUIil<iri)IIIIIIIM)MllltMIIIIM)IUtMlllttlMllllllinillllltlllllllllllllllllllinillllMIIIIIMI(lll'*> 
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iiiiiitiuHiiMiiiiiiiuimiuiiiiuutuiiiiuiuiiiiiiiuiiimiKNUiuMiit:      jfiriuiniiiiuuiiiitiii 


Insure  Your  Power  House'  with  a 

CASTLE  LIBERTY  No.  1 


Insanncc  poUdM  do  not 
put  out  Area  Th«r  tmly 
par  for  the  dam&re  done 
07  the  fire.  The  delay 
caused  by  haTim  to  re- 
build or  repair  damace 
dona  br  fire  often  coata 
more  taan  the  Inaorance 
Companr  psti.  Arold 
thii  delay  br  egulpplni 
your  Power  Home  with 
the  Ifne  Sttehulvt 
CASTLE  LIBKRTT  No. 
1.  a  Three-Oallon  Carbon 
Tetrachloride  Ttpo.  Hand 
Pump  Fire  Bxtlnrulaber 
which  has  sufficient  ca- 
pacity to  extinculih  al- 
most any  lire  apt  to  hap- 
pen around  the  Power 
House. 

ComparatiTe  and  com- 
petiUTe  teeta  hare  prored 
that  a  CASTLE  LIB- 
ERTY Mo.  1  can  extln- 
rulsh  Are  that  could  not 
be  controlled  by  twenty- 
elrht  one-quart  Are  a- 
ilnrulshera. 

The  ezUnrulahinr  aient 
la  Castle  Uqold  approTed 
(or  QoTemment  use  and 
used  by  leadinr  Corpora- 
tions. Hailroads  and  Oor- 
emmenlal  Departments. 

Wrilt  for  compUU  dt- 
tcription.  Writt  for 
"Safety  Altoatf  telling 
Ike  real  etory  ot  tire  ex- 
tinguUhing  liQMide. 


James  M.  Castle 
Inc. 

812  Lincoln  Bid)!. 
Philadelphia,    Pa. 

Manafsctarers    and    Dlstrtbotors 
of  Plre-Extlnrulshlnc  Apparatns 


AUTOMATIC  RECLOSING 
CIRCUIT   BREAKER 

"The  Circuit  Breaker  With  Brains" 


KNOWS 

Not  Only  When  to  Open 
But  Also 

WHEN  TO  RECLOSE 

And  Does   It 

AUTOMATICALLY 

For  the  Sake  of  Decreased 
Operating  Costs  and  Com- 
plete Protection  to  Your 
Equipment  and   Service 


"Let's  Get  Acquainted" 

THE   AUTOMATIC   RECLOSING 

CIRCUIT   BREAKER   CO. 

COLUMBUS,  OHIO 

Solm      Manufacturer  M      of 
Full    Automatic    Brmakmra, 


IIIIIMMmittttllluKlllllllllllMIIIIIMIMIIIIIIIIIIIMMIIIIIIIMIIIIIMniltri 
illlltllllllUIIIIIUlJlUIIUHimiHUHIIIMHIII 


'dMIIIIIItilllllllllltlM 

jmitiiiiiiHitiHiimwiiHiiiHWuitiHitmiiiiW 


IIIIIIMIIIIIIIIItlllilllllllllllllMlllllllllltlllllMlllltHlllltllllllHIIKItlllIMM 

luuiiiiiuwuuiitiiuuuiiMHWtiuiiiiuitiuiiitiiiiuimnuiiMWiMgim 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


visfc.'sr- 


Workt!  BARBERTON.  OHIO— BAYONNB,  N.  J. 
BRANCH  OFFICES: 


HAVANA.  CUBA.  Call*  de  Acular  104 
HOUSTON.  TEXAS.  Southam  Padflc  BIdf. 
LOS  ANOnJU.  I.  >)    Van  Nuys  Bid*. 
NEW  ORi.BANS.  ftSa  Baraniw  81. 
PHlLAOELi'HIA.  North  Amertcan  BIdf 
PITT8BUIIOH.  Farmers'  Deposit  Bank  Bide 


SALT  LAKl  Cnr.  705-4  Keama  BIdf. 
SAN  FRANCISCO.  Sheldon  Bids. 
SAN  JOAN,  Porto  Rlro,  Boyal  Bank  Bld«. 
MEATTLK.  L    C.  Smith  Bldg..  Kooms  1B14-1017 
TUCSON.  ARIZONA.  SaoU  Rita  Bolal  Bide. 


FOSTER  SUPERHEATERS 

A   necessity  (or  turbine  protection,  engine  cylinder  economjr  and  utiluaiion  of  •uperhesi   for  all  its  benetiii 

Power  Specialty  Company   ?-,::~.        Sit'yrl'i':^     ^x^tlTL,     1"  Broadway,  New  York 


AnloBaUc  SaMy  and  Aatonallc  Raton  Switch  Sund*  for  Paaatnt 

•idtnr*      Tr»   lUII  Sr»rtal  Work   for  taianir'---    ' -•-•  PrlraU 

Rlchls  ol  Way.     Maacaaaa*  Oaaamn 

i.«ft.l>o    i«*on   woi'i^a 
»• » v»» »-v ?y*«  **•'*  ""oStTio 


^EEN  ^AIN  ^ATBS 


GruN    f.N>.iNrFRINr.  Co     L*%\  Chicato,  Ind. 


April  10,  1920 


Electric    Railway    Journal 


43 


WIIUtiiliiiiiHiiKi itittiiiiiiiiillliiiitiiiiiiiiiiiMiiiiiiiiiiiiiiiiniriiiliMllirriitiiiillliltllllilliiiMiiiiriiiiltliilKllllllllilllllllinttlllinL        ^IMIIUUIIinilinilllllUIIIIIIHMIIIinillHtllllUIIIIHUMIHlUllHMIIIIHHIIIHMIIHtlllllHilllHtMMniMIIHlllllllMllirilllllllltlllllllllllltHC 


1  Better 
I  tools 
imake 
better 
worRmen: — 

You 
can't 
buy 
better 
than 

Williams' 
Superior 
Drop- 
Forged 
Wrenches 


TIELDENTAPE 
J_y  is  a  high  grade 
cotton  tap  e — the 
same  material  is 
sometimes  miscalled 
tii/te" — -made  from  the  best  long  fibre 
uniform  in  thickness  and  luidth. 
BELDEN  Friction  Tape  is  made  from  a  first 
quality  fabric,  impregnated  <with  a  compound 
of  maximum  adhesive  qualities,  which  de- 
teriorates very  slightly  luith  age. 

BELDEN  MANUFACTURING  COMPANY 

ilOl    W.   Twentv-third  Street,  Chicago 

Eastern   Warehouse;  Metuchen,  N.  I. 


"linen 
cotton, 


I  Ask  for  our  new  Wrench  Book  '                           =  | 

I  J.   H.   WILLIAMS   &   CO.  |  | 

I  '"Hie  Wrmch  People"  =  | 

I  1  13   Richards  Street.  Bfooklyn.  N.  Y.  =  I 

=  143  Vulcan   Street.   BuBalo.  N.  T.  =  i 

=  14.1  So.  Clinlnn   Street,  Chicago.  111.  1  i 

riiiiitt <iiiiifi iitiiiiiitHtiiiiiitiiiiiriuiiiiu HiiiiiitpiiiiKiiiiiiiiiiittiiiiiiiimiiiiiiiiMiirriiliiiililitiiilinilllllliiillllliiiiiiiillR  niiiMiiiiilllllMlliiiHliiiiniiiiiitiiiiiniiintiiiiiiiiiiiiuriiiiirii'iilililittrniirriiinriiiiiiiiiiiiiiiiiiiriiiiHriliiiiiillliirrilliniliiniiiiiriii 


iiiniiuiiiiniiiiiniiniiiimmiirm 


«iiiiiiiiiriiiniiMiiiriiiiiiiiiiiiiiiiHiiiiiiiiiiiMiiiiiiiiitiiiiiiiitiiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiiiitHiiiiuiiiiiiMiii[iiiiiiiiiiiiiiiiiiiiiii«iiiii<^ 


UlflONlPllSES 

•TTnion"    Renewable    Puses    will    save    four  filths    of 
your  fuse  maintenance  cost.  Guaranteed  to  five  satis- 
Jaction.     Money  back  if  they  fail.     Booklet  on  request 

CHICAGO   FUSE 

MFG.  CO. 

Chicago      New   York 

RoiimnniniimrniiraimiiiiniimiriSlnuo^^ 

^tiiiiiiiMiiiiiiiiuiiiiuiiitliiiiilliiitiiiiiiiiijiiiiiiiniiiuiiiiiiiiiiiiiniiiiiNiiiiiiiiiiiutiiiuiiiliiiMiinuiiiHiiiriitiiiitiiiiiiiitiiiitltNtiiiiu      = 

I  The  Big  Three  I    | 

D  &  W  Fuses,  Deltabeston  Wire    I 
D  &  W  Oil  Fuse  Cutouts  | 

i         D  &  W  Fuse  Co.,  Providence,  R.  I.  |    I 


BAKELITE-DILECTO 


The  fields  of  usefulness  for 
Bakelite-Dilecto  are  many  and 
varied  because  of  its  superior 
merit  over  materials  heretofore 
available  in  sheets,  tubes  or 
rods. 

The  exceptional  qualities  of 
Bakelite-Dilecto  are  satisfying 
electric  railways  all  over  the 
country.    Investigate. 


iiiiiiitiiH rtHiiiiiiniiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiliiiliiiliiiiiiiiitiiiriitHiriilililiiiiiirtiiiiiitiiiiitniiiDiiiiiiiiMiiiNiiiiiiiillilfOir 


f  THE    CONTINENTAL    FIBRE    CO.  | 

i  Newark,  Delaware  | 

I  Branch  Offices:  i 

i  CHICAQO.  332  S.  Mlchlgran  Ave.     NEW  YORK,  233  Broadway.  i 

I  Pittsburgh  Office.   301    Fifth  Ave.         San  Praneisoo  OfHce.  = 

=  625  Market  St.       Los  Angeles  Office,  411  S.  Main  St.  i 

=  Canadian  Office.  Cor.  King:  and  Yonge  Sts.,  Toronto.  Ont..  Can.  | 

'.iiiiriiiiiiiiitiiiiM(iiiiiiiiiiiil<iiii(itiiiiiiiiiiiifiiiiriiiiiiriiiiiiiiiiiiiitiiiiii<iiiiliiiiitiii)iiirttiiiiiiiiiiiitiiii)iiiiiiiiiiMii(iiiiiii(itiiiiiiiii; 


giiiiiiiiiiiiiiiiUiUiUiiuimiiuiiiiiiiiiiiiiiiiiiiHiiiiHiiiiiiiiiiiiiimiiniMiiiifiiiiiiiiiiiuiiiiiiiiiiiiimii 
I  SPECIFY 


For  Driving  Your  Auxiliaries 

TERRY  STEAM  TURBINE  CO. 


iiiiiiit^  uiiiiiiiiiinniiiHiiniiiiMiiiNiiitiiiiiuniiiMniuiinuiMiiiiiiiniHiiniiiiiiirMiniitiiiiiihiiiiiiiMiiMiniiiiiniiiiiiiiuiiinuriiuuiiiiiiiiiL: 

I  t      CONDENSERS,      SPRAY  NOZZLES,      I 

j  I     VALVES,     OIL  BURNING  EQUIPMENT.     I 

I  i     FEED  WATER   HEATERS,     INJECTORS,     | 

I  I      Distillers,     Oil  Coolers,  Chemical     Equipment      | 


1  Hartford,  Conn  § 

^irriritiiiiit>riimtrMnuitiiiHriHHitrMiiiiiiiti[Miiirriiiiirriiiiiniiiiiii)iiiiniiiiiiiniiiiittriiii[tiiiiiiiriiniirriiiniMiHniMniiiiiitriiii'ir 

giiiiiitttiiiiitiiiiUHiiiiiuiirtiiiiiitniniiiiiiiim»mminmiinmiimmiiiiniii]iimiimii 


iiiiiiiuiiiiiiiiiiiniiiiiiuiiiiii 


WE-FU-GD  AND  5CAIFE 


iiiriiiiru 


I     Schutte  &  Koertirtg  '''^.°^'S^^,fr'     | 

^iimuMimirrMiiiimniitmimtMnirmmiinnimnirimiiiiirmiiirrmiiriiMiiinir'iirmiimMiiiimiiiriiniiiiKiiiiiHHi^ 


lllll1lMlMnllllllll■■Hllllllllllllllllllnl^uillllltlllllMllllllrlllllllllMlllllllnulllMlllllrllln^MllmllllmllmnlUlHlHllmnlllllHlln|^ 


WM,B.5CAIFE  &  SONS  CD.PITTSBURGH.PA, 


%>)iHiituiriHiiiiiiiiiiiiiiirfititiiirtiriiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiitiitiiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiii(iiiiMii<iiriiniiiiMnriiHriii(<i 


inr^ 


I.  T.  E. 
Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


[nunmimiiinnmnnimnfniiiiimiiiiiittiiiiiiiuiiiiiiiiHiiiiiiiii iiiiiiiiiiiiiiiiiiitimiiimiiiimmiiiiniiiiitiiMtuS 
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iiiHiiniiiiiiiiiHiiiiiiiiHiiiiiniinn«niiMiiu': 


INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  f(K)t-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Hecren  enamel 
c;ip  and  coat  badges. 

The  International  Register  Co. 

15    South   Throop   Street,   Chicago 


I    The  Buyer  The  Seller 

I    The  Employer       The  Employee 

I    The  Agent  The  Dealer 

You  can  reach  them  all 
through  the 

Searchlight  Section 


iHiNliiiiiiiiliiriiiMiiiMMiiriiiiiiMiiMuiriiinittr 

HtMIIIIIIIIIIIHHIimMHIIIIIIIIIIIIIIIimiltllllll'. 


NILESBEMENT-POND  CO. 

Ill    BROADWAY,   NEW  YORK 

MACHINE    TOOLS 

FOR  ELECTRIC 
RAILWAYS 

Axle  Lathe* 

Wheel   Preue* 

Car   Wheel  Lathe* 

Boring   Mill* 

Lathe* 

Hammer* 

Crane* 

General   Machine   Tool* 


BUSH  SAI  ETY  TOOLS 

Make- 
k  HOT  WIRE   WORK 

I  SAFE   AND  SURE 


THE  BUSH  ELECTRIC  CO. 

(>lir>  I     Kr(»j«dw«y.     ''Ir  vrl.aii<l.    Ohio 


FORD  TRIBLOC 

A  Chalo  HoiM  that  txccl*  in  every  feature.  It  bat 
Planetary  Gcart,  Steel  Pans,  }J^  to  I  factor  of  Safety. 
It*!  the  only   Block   that  carrie*  a   five-year  guarantee. 

FORD  CHAIN  BLOCK  CO. 
Second   and    Diamond    Sta.,    PhiUdolpUa 


"Searchlight"  ads  are 
quick  acting.  They 
usually  bring  prompt 
returns.  There  is  no 
better  way  to  reach 
the  men  of  this  in- 
dustry at   small  cost. 

For  Every  Business  Want 
"Think  SEARCHLIGHT  Firsr 


|>I3» 


'.iiiiiiiiiniiiiiiiiiii 


^itiiniiinriiMiiiiiiuiiiiiiHDtiHHHiHirHHHitwiiniiiianiiiiiiKttimiHnmmiu 


I.oikIot* 


T»e»»-lie 


BUCKEYE  JACKS 

iiiph-jfradc  R.  R.  Track  and  Car  Jacks. 

The  Buckeye  Jack  Mfg.  Ck). 

Alliance.  Ohio 


A  Single  Segment  on  a  Complete  Commutator 


«!'   >  an   lu.^t;    on  well  :ii!   tu 
witjr   M>  RiAiif  elertr^r  rnlT 


Cameron  Electrical  Mfg.  Co.,  Anaonia,  Connecticut 


tt 


MFG 


Everything  in  Insulation" 

Ml.*  WaiM 

VuKanliMl  Fibre  AapKall* 

VamUhed  Cloth  (impound* 

luutaHat  Tape*  laavlatlat  Vamlab 

Thik  *bnT*  ar*  oaly  a  fair  of  aer^rTiftiK-ta 
Writ*  ua  fnr  aortblag  la  tkl*  Ua*  /«■  maj  nqalra, 

MITCHT.I.I.-RAND  M'F'G  CO. 
tu  Jolu  St..  New  York  da 


Simpiox  Jacks] 

K«llr<Mul«-C<)iitr<ic -tors -Industries    1 
Auti>in<>Mk>s-lH)Ic  l>ullin^  "oi  Onlnnnce  J 

Temple  ton,  Koiilv  At  Co.,  Ltd." 

■  I  MinhiiMtica  iMt>*}  t 
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■niiiiijii iiiiiii iiiiiiiimiiiiiiiiiiiiiiiiiimiiiiiimiiiiiiiimiiiiiiniiiiiiMii iiiiiiiiiiiiiiiuiiiiiiiiniiiuiri iiiiiiiiininq; 

1  WE  CAN  CUT  YOUR  COST  OF  I 

HEATING  CURRENT 

I    Write  for  THERMOSTATIC  CONTROL  INFORMATION  | 

i  ELECTRIC     HEATERS     Cut  | 

I    ^^^^^m^^mma^^^^^^        Installation  and  Maintenance  | 

Charge.  I 

.VENTILATORS    Also    Venti-  | 

late  in  Stormy  Weather.  = 

THERMOSTATS     Save     Cur-  | 

rent.  I 

ORIGINATED     the     use     of  I 

NON-CORROSIVE  Wire  for  | 

Electric  Car  Heaters.  i 

I    ^— ^— ^-^— ^—    ORIGINATED  The  Ventilated  | 

1  Coil   Support.  I 

I     LET  LS  FIGURE  ON  YOUR  NEXT  REQUIREMETNS  | 

I  Gold  Car  Heating*  Lighting  Co.,  17  Battery  PL,  New  York  | 

iiniiiiim iiiiMi ititiiii iiiiiHiiiiiiiititiiiiiiiinniinitiiMitiriuitiiintiintiriiiiiiMiitMinitriiiiiMiiiiiiiiiiiMiiiiiiiimiinn 

gimiiiMmmiiiiiimiiiiiiiiiiiiiiiiiiiiitiuiiriniiiiii tiiiiiu iti iiiiiiiiiiimiiiiiiiiiiiiiinit imiiimtiiuiiiiiMiiiiimmmi^ 

The  Zone  System  | 
of  Fares 

Is   successfully  collected  | 

with  the  aid  of  I 

CLEVELAND 
FARE  BOXES 

^sk  Us  for  Particulars  | 

The  Cleveland  Fare  | 

Box  Co.  I 

Cleveland,  Ohio  | 

Canadian  Branch:  Preston,  Ont.  | 

^, I, iitiiiHiiiiiifiiiiiiiiiiiiMiiiiiiiiiiiiiiiiNiiiniiiiiiHt iiiintiiiii iiitiiitiiiiiiiiiiiiiiiiitiiiiiiimiiHtiiMiiitiiiiiniiiitiiiiic 

sjiMiminmiimmiiiminiimuiiiiiMtmnMimniimiiimniMiiiiitmiittmiimmiMHiimniimiiiiimMiiiiitrMiitniinminriiinrriM^ 

I  NAtuutimii^      Car  Heating  and  Ventilation  | 

^  ■■■■■*  ^  is  one  of  the  winter  problems  that  you  must  = 
settle  without  delay.  We  can  show  you  how  = 
to  take  care  of  both,  with  one  equipment.  | 
Now  is  the  time  to  get  your  cars  ready  for  = 
next  winter.     Write  for  details.  = 


enMiiitiitniitmiiituiiniiiiimiuiiuiiutnuiiouuunuiiiiiiuiiiuimiiiiniiiiiuiiiiuiiiiiiniiiiniiiiiiiiiuiiiiiiiniiiiiimiiimiiiiiiiiu^ 


Hale  &  Kilbum 
No.  \08-AV  Stalionary  Seat 
For  One -Man   Safety  Cars. 

The  unmatchable  H&K  Seat  beats  the  world  for  strength 
and  lightness.  Every  Safety  Car  should  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

Detroit 

Louisville 


Philadelphia 
Chicago 
Washington 
San  Francisco 


St.  Louis 

Atlanta 

Dallas 


IIIMIIIIIUIIIIIIIIIimilllllHIIIIC 


^iiiiiliiMiiiiiiMiiiiMiiiiiiiiiiiiitiiiritiiiirtiiiiiiiiiiiMiiiiiitciiiiiniiiiiiiiiiiitiiiiiiitiMiiitiMiin 

iiniiiiiiiiiii iiiiiniiiiiiiiiiiHiiu»iiiii»iiiiiiii»nin»»iiiiiiinui»uiuituiimimimiiUiitiinLiiitMii'iU)uuiuuij|i 


P5 


ANES 


Mett     Every  Ritqairrmtnt. 


Q^     The  Peter  Smith  Heater  Company 

Detroit,   Mich. 


I  =?7nrmwimv^      1725  mi.  EUiott  Ave 


rriinitMiniiiMiiirtitiiiiitMniitMiiiiiiiniiiMttiiiiiiiiiiiiiiiiiiiiiiiiiniiirniiiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitMiiiR 

UltillllltllllinillltlllllllltlllllHIIIIIHIIIIHIHIIIIlllllllHllinilillllllllllllllllUIIIIIUIIIIIIIIIIIIIIIIItlllllMIIIIUIIIIIIIIIIIIIIIIIIIIIIilltllllll. 


162    RAILROADS 
USE    DIXIE    CUP 

Penny  "Vend  io^  Machines 


=        Hrw  York  tW«.  SI  B».J«ar  CWiaUwl  0««,  TIS  CUiumt  Bids. 

E        Philailal»klaOn«,  10I3Mar%«4SL      Ck«B(*  Oftc«,  SM  WuhUdoB   B1><i 
=        ^MttbMih  Oa»,  103  Otinr  BU«.     '  Urn  rniKiK«  O&m.  Rv1<»  Bldf. 


.iiiiiititMiiiiuiiiiiiMiiriiiiiiiiiMiiiiiriiiniiiiiiiiMiiiiiiiiiiittiMitiiiiiiiiiiiiiiiiMiiitiiiiHtiiiiitMiiitiiiiiittMiittiiiiitiMiiitiMiiittiiiiiiiiiii      &uihnii"niniiiiiii»i»iiniiTmmnHinmHimiiinnHuiuiiiiiiniiiniirminTniiiiiiniHiii»niMiiir"iiioiiMiiitiii»ip-  Mriiii^ 


llllllllllllMIIIIIIIllllltlllllllllUlllUtllllllllllllllllllllllllllllllllllllllllUllllllllllllDllllllllIllllllilllllllUIIIII 

The  ELconomy 
Railway  Meter 

Induces  Power  Saving. 

Our  powcr-sETlnff  bulletins 
will  rltalty  Interest  you  rlffht 
now.      Ask  for  them. 

Economy  Electric  Devices  Co.,  Chicago 


aniiniiiiiUMiiiiiiiiiiitiiiiniMiiMininnuiiitiniiitiiiintuiiiitHiiuniiiuiHiiiitiiHititiiiMiiiiiifiiiiiiiiiiiiiitiiiiiiiiiiiiittiiiiiiMiiiriiii!: 


75%  of  the  electric  railways 
use . 

B-V  Punches  !^—  " 


I  Send  for  Catalog. 

I    BONNEY-VEHSLAGE  TOOL  CO.,  N»« 


>rk,  N.  J. 


5llllltllliililMiiiiiiiiiiiiiiiiiiiiitriiiiiiiriiiiiiiiiiiriiiiiiiiiriiiiiirii<iiiiiiiir'>iiiiiiiiiiiiiitMiitiiiiiiiiriiiiiiiiiiiiiiMiiitiiMiiiiiiiiiiiiiiuiiS       fiiiMllllllillirilliilrllMliriii<liiillllllllllllMllllllllliltrillllltlllllllMlllliMlllirrM)liriill1illltllllllMlllllltllll>llliillllllllllllllllllll1lllllli; 
siiilliriiHiiriiiiiiiiitMfiiiiiMiiiiiiliniiiriiiiiiiiitiiriiMiiiiiiiiiiiiitMiiirliii i)iiiriiiiiiiiitiiriiiniiiiiiiiiMiiit)imiiiiMr..tiiiiiiiiiiinit!      ^iiiiiiiiiHiiiiiniiliiiiiMiliiiiliiiiiiiilliuililliiiiiiiiiiiiitliiiniiiiiiillMiniiiiliiuiiniitiiiiiinlllllliiillliilllMliililiHllllilliniiiiillliliiK! 


Use  them  in  your  terminals — 

PEREY  TURNSTILES 

or  PASSIMETERS 

Fatttr  than  the  tick*t  $elt*T 

Perey  Manufacturing  Co.,  Inc.     |    | 


Electric  car  heaters — thermostatic  control —  | 
pneumatic  car  door  operators — buzzers,  | 
single-stroke  bells,  starting  signal  lights —  i 
special  resistances.  | 

I   CONSOLIDATED  CAR  HEATING  CO.  I 


30  Church  Street,  New  York  City 

nun liiiiliitiiiiiriitllllllMiririililrrllintllllllMMlltllMinililHIlllllltlMimillllllltllllHirilllllllllllinilllllllllllllltMlllllllliil.* 


ALBANY,  NEW  YORK,  CHICAGO  | 

iiiiimiiiiiiiiiiiiniiiHiniiimiiiiiniiiiiiiniiifiiiriiiiniiiiii iniiiiiiiiiiiiii i iiiiiiiiiiiriiii iiiiiijiiiiiiiirririiniiiiiiriii!: 
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"It  Behooves  You 
to  Hooverize  Your 
Motormen" 

We  can  help  you 

Writ*  to 

The  Arthur  Power-Saving  Recorder  Co. 
2nd  National  Bank  BIdg.,  New  Haven,  Conn. 

MMnwnNiHHiiHiHiiiiiiiituiiiiiiiuMiHiiiiimiiiiiiiuiiimiiiHiiimHiiiiiiiimiiiiiiimiiiuiiiiiiiiiliiiitiiiiiiniiiiiiiiHuiiii 


iHHiiiiiiintiiiiuiiiMiiiiiiiuiiiiKiiiilliiiiiifiiiDtiuiliiiiniiiiHiliuiiimiiHlMniiiiiiiimiiiniL 


McGuire-Cummings    Mfg. 
Company 

General    Offic«i — 111    We«t   Monro*  St,   CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows, 

Express,  Combination  and  Work  Cars, 
Electric  Locomotives 


MMMniHIIIIItllHIItlllllllHMIMIIIIIIIIMUItllllHIUIHIIIIllllUtllllUlllltMllMIIIIIUIIUIIIHIIIHI 

IIIIIIIUtlllll<>IIMIIHtltlltttil.t..» •t>t.»...t •.>>■•«•)>• > lltltlHIHHtlllflH* 


Bound    Brook   Trolley   Wheel    Bushings 
Give  Longer  and  Better  Service 

TRmC    tra    iDor*    Bound    Brook    (OtI  In*)    TroUvy    Whe«l    B-Jihingt    In    int 
IMkj  ihui  all  otiMr  MikM  nmbliiMl.      Ttut  ti  h^iui*  Hound  BrooJl  Bu«b> 
latiu  Mr  tIrtiM  of  Ifetli  MMtflaUaa.  lonrUbljr  ouiUit  lU  oUmc  mm. 
All  Cnntoe  OrmphUad  Ott-Umt  Bumhinmt   hao« 
mlw^a   b*0n    ifUtJt   al    Bound   Brook,   U.   S.   A. 

BOUND    BROOK   OIL-LESS   BEARING    COMPANY 

Boun4   Brosk.   Now   Jortoy  Detroit  OHift    1723  Ford  BIdg. 


Heating  and   Ventilating 

Let  ui  dcmoniirate  lo  you  how  ne  can  heat  and 
▼caiilatc  your  cart  at  th«  lowett  poitible  ooit 

The  Cooper  Heater  Company 

CartiiU,  Pa. 


f-^^CT 


CmAi^ 


DirMt 

Automatic 

Registration 

ByliM 

Passenger 

Rook*  Automatic 

Rayiatar  Co. 

P>e»iij«iiiio,  R.  I. 


DREW  MOTORMEN'S 
SAFETY     MIRRORS 

Eliminalm    A  ceiJanta 
$omd  tor  tmtaloamo  Ho.   It 

ORCW  BIXCTRIC  *  MFa  CO. 


**t5i4a  ««J-2ri 


I    Plala 


The  Kalamazoo  Trolley  Wheels 


have  alwari  been  made  of  en- 
tirely new  metal,  which  accoants 
lor  their  loni  life  WITHOUT 
INJUKY  TO  THE  WIRE.  Do 
Dot  be  misled  by  Btalementa  ol 
large  mileage,  bccauie  a  wheel 
that  will  run  too  lonr  win  dam- 
ao  the  wire.  If  our  catalogue 
does  not  ahow  the  style  yon 
need,  write  us — the  LARGEST 
EXCLUSIVE  TROLLEY  WHEEL 
MAKERS  IN  THE  WORLD. 


THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH.,  U.  S.  A. 

IDnimnnmiiiiiuniiiiintiitiiiriiiiiiiiiiiiiiiiiiiiiirinitiiiiiiiinnirimriimiiinimnnnnni 


.iuiifmninmmmnifun. 


USG 

CARBON— GRAPH  ITE—M  ET  AL 
BRUSHES 

Fcr  Car  and  Power  House  Units 

Mexican  Graphite  Curve  Grease 
Mexican   Graphited   Wood   Grease 
foi*  C^ars   of  Electric   Catt 
^\exican  Graphite  Journal  and  4 

I.U<-r>ilur^    ;iih1    ilcruilrH    )nf<irni.ttlnn     »*'HI     upon     r<r*in^*t. 

The  United  States  Graphite  Co. 

-  SAGJNAW,  MICH.,  U.  S.  A.  A 

liKUirh    omrrm:  J_^ 

CI'  .V"..    \u.ii.    Mil..  ,.    V.    1-.UI-,    I'm.  UTJ 

■■.•?1^'';         limrh.    IwivK.    I:  Kmr.-i-o.  '-''SJ 

''?^»*'^  .  .  '^(■■'^>^ 

'  v"       l^argtit    Minert    "•  -on    Thit    Continent 


1  #■>    TRM)E  MARK     fi^ 

Irving  SafsteP 

■         (PATENTED)  M^^^       SEGUSMTOfr  ■ 

ABSOLUTELY    NON- SLIPPING   ALWAYS 


WHtm  lor 
Cml^ot  aA»» 


IRVING  IRON  WORKS  CO. 

LONG   ISLAND   CITY.   N.   Y,   U.  S.   A. 


iiiMiiiinriiiitiiMmiiiuiiiitiHimtiHHHiitHii 


iwiiiuiMiuiMiuitimiiiiNuiuwaaaMHaMiHMaHMaaiaHHNaaaMMMWMoeMMMNMMiaMaRaaiMaMaMM 

Russell  Mfg.  Co. 

Mokort  ol 
Trisgerlock 
Revaraible 
Controller  Fin(ara 
which  Uat  for  year*.     The  tips  ar«  ronowabU  and  rovoralblc 
(/.  S.  Factoryi  SI4-ia  Bath  Avonuo,  Niagara  Falla,  N.  Y. 
CanWtea  Faxtmryt  Ml  KiB(  St..  Woat,  Tervata,  CaaaJa 


THE       MOST       SUCCESSFUL       MEN       IN       THE 
ELECTTIIC     RAILWAY     INDUSTRY     READ     THE 

ELECTRIC  RAILWAY  JOURNAL 

EVERY    WEEK 


"^hJ^La 


rSTUCKI 
SIDE 
BEARINGS 

A.  nVCKI  CO. 

CMUor  Btda. 
PlttaburthTK. 
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£>llllllllll lllllllimilllHIIIIIIItlllllltlllllltflllllMIIIIIIMIIIUIIillinillHIUIIHIIIIIlHIIIIHIIIIIIIIIIIUtllllHIIIIIIIIIIIlllllllllllinilllllH!: 


Siiiimiiiiiiiiiiniiiiiimiiiiuiiiiiiiiiii 


iiiniiiiiiiiiiimnrimiiininiiiiiiiHiiiiunuiiiiiniiiiniiiiiiHniiiiiiiimnnniiiiimt 


\^' 


MOPE-JONES 
^TIGEP^BPONZE 

AXLE  &  APMATUPE 
BEARINGS 


strong  -touj^h  -durable 

anti-  Prictional 

economiccd 


A\ORE-JONES  BRASS&METALCO 


ST.  LOUIS 


MISSOURI 


rtitiiiiiiiiiMiiiiiiiiiiirtiiiiiiiiiiiiiriiiiiiiiiiiiiiMiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiriiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiuri; 
^MiuiniiiiiiiiiiiiiiutiMti:iniiiuittiiiiiiiiiitiniintiiiiiiriiiiNjiiiiiniiiin)n;iiiiijiiiMiiiiii(iiiiiniiiniiiii>)MiiiitniiiiniiiiiUNiiiiiiK 


B.    A. 

Fred. 


Hegeman,    Jr.,    Preaideiit;     Charles    C.    Castle,    First    Vice-President; 
C.   J.   Dell,   Secretary;    Harold  A.    Hegeman,    Vice-President  and  Treas- 


I  urer;   Fred  C.    Dunham,    Assistant   to   President;    W.    C.   Lincoln,    Engineer.  | 

I  National  Railway  Appliance  Co.  | 

I  50  East  42nd  St.,  NEW  YORK  CITY  | 

s  Hegeman-Castle    Corporation,    Chlrago  E 

=  National    U^lluay   Appliance   Co.,    WasshinKton.   D.    C.  = 

I  RAILWAY  SUPPLIES  | 

1  .      Selllnir  Agents   for   Tool   Steel   Gears   and   rinions,   Hutchlns   Car  | 

I  Roofs.  Anderson  Slack  Adjusters,  Ger.sco  Paint  Oils.  Clapp  Fire  | 

i  ResiBtine  Paint,  Dunham  Hopper  Door  Device,  Feasible  Drop  Brake  = 

i  Staff,    Anglo-American    Varnish    Faints,    Enamels.    Surfacer    and  i 

I  Shop  Cleaner,  Johnson   Fare   Boxes,   Perry   Side   Bearings,  Miller  i 

I  Trolley  Shoes.  Hartman  Centering  Centre  Plates.  One  Man  Kero-  i 

I  sene  Furnaces,  Economy  Power  Saving:  Meters,  Jewel  Street  Car  = 

I  Heaters,  H.  &  \V.  Electric  Heaters,  Garland  Ventilators,  National  i 

I  Safety    Car   Equipment   Company's   One   Man    Cars.    Pitt    Sanders.  % 

I  ~  I 

"w*iiiiiiiniiiiiiHiiiiiniiiiimMiiiniiiiitiiiiiiiiriiiiiitti>iiiitiiMiiriiiiiitiiiiiitiiiiiuiiiiiiiHiiriinirimiiiiiiiiMiiiiiirtiiiriiiiiiniiiiintiiii 

uMiiiiiiHiiuMiinirMiinrrMiiiuiiiiinMnniiiiiirniiiiiiiiiniiiMiiiriiMitrMiniriiiiirrMiitninttiiiiiririiitiMMittiiiiMiiiiiiriiiiiiriiiiiii)iir 

I  Some  One  Wants  to  Buy 

I  the    equipment    or    machinery 

I  that  you  are    not    now    using. 

I  This     may     be     occupying     valuable 

I  space,  collecting  dust,   rust  and    hard 

I  knocks    in     your    shops    and     yards. 

I  Sell  it  Before  depreciation  Scraps  it. 


Le  Car  bone 

Carbon  Brushes  are 
uniform.  They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton  Street 
New  York  City 


PitUburK  Offices 
636  Wabash  Building 


Canadian  Distributorsa 

Lyman  Tube   &  Supply  Co.*  Ltd. 

Montreal  and  Toronto 

iimiiiiliiiiiiiliilimiiiimiiliillillliiiiiimiiiiiiiliniiHiiiliniiinlimilll 


The  SeacUight  Section  is  helping  others 
— IH  it  help  you  also. 


80.5 


.liiitiiiiiiiiiiiiiiiiiiiiMiilliiiiiiiiiMiiiiiiiiuiiiiiiiiiiiiniiiiiiiiriiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiriiiitiiiiliuiiiiHrililiiriiiiiiiriiil 
^llllliliiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiriiniiiiiiiiiriiiiiiiiiiiiiiiiiiimiiiiiiiiHlliiiuuiiiiiii.iiiDiixiinl 


^AlUWAVIfTIU 


\{  I  fTIUIfy  f»OMPANJ{ 


^iiMiiirrMiiniiiiniiiiiniiiniiMitirMiiiiiiiiiiitiiiiiiiiiHiitiiriiiiiirtiiiiiiiMiiiMiiiiriiiiniiiiiiiiiimiiiiitiiiiHiiiiiitiMiiiiiiiHiiiiiiiiiirii'^ 

I  The  "IH^cap^Exibe"   Battery  | 

I  for  I 

I     STORAGE  BATTERY     | 
STREET  CARS  | 

THEELECTRICSTORAGEB/OTERYCO         I 

i  PHILADELPHIA  i 


%nniiiiiinniiiuiMinMiiniriiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiin)iiiiiriiMiiiiiiiiiMiiiiiiiii<iiiiiiuiuiiiiiiiiiiiiiiuiiMiiii)MniMiiiiiiitiri?! 
uiiuiiiiiiiMiinMMiiiMiiiHriiiitiiiiiiiiiiniiiiiiiiiiiiiniiiiiniHiiiiinitMiniiiiiMiiiHiiiiiiuiiHitniiiiiMiiiirMiiniiiiHiiiiiuMiiiiMimiiii' 

I  PROVIDENCE        H-B        I 


Sole  Manufaciurert 

"HONEVCOMB"   AND  "ROtlND  JET"   VENT1LAT0B8 

for  Monitor  ar  1  Arch  RooJ  Cars,   and  all  classes  of   Duildlnfa; 

also     ELECTRIC    THERMOMETER    CONTROL 

of  Car  Temperatures. 

14I-1S1  WE8T  22D  8T.  Wriufor  1328    BROADWAY 

Chloaio,  DL  Catalogue  New  York,  N.  Y. 

iiiintriiiiinniiiintiiiiiniiiiiiiiiiiiiiiriiiiitiiiiiitniiiiiiiiinHiiiiitiiiiiniiiiiiiiiiiiiiiiiiimiiiiiitiiiiiiiMiiuiiiKiiiiHiiiimiriiiiittiiiii 

wliiiiiiiiMiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiitiiiiiiiiiiiirtiiiiiiiiiiiiiMiiiiiiiliiiiiriiiiiiiitiiiiiiiiiiiiiiiiiirMiiiiiiMiiiiliiiiiiiiiiiliiij: 

DAVIS  STEEL  WHEELS         i 


Standard  for  Electric  i 

Railway  Service  | 

AMERICAN  STEEL  FOUNDRIES  | 

1100  McCormick  Bldg.,  Chicago  | 

limiillitMiiiiiiHillillHtiliiiiitiiiiiiiiiiiHiniiiiiiiiiinitHMiiilliiiitiilliiiiiiiiiiiiiiiiiiiiiiiHrtiiiiitriiiiiiiiiiiiiiiiiimiMiitiliiiiiiiiiiirr; 


FENDERS 


LIFE  GUARDS 


I       The  Consolidated  Car  Fender  Co.,  Providence,  R.   I.        I 

I         Manufacturers   of   The   Providence   Fender   and   H-B   Life   Guard         1 
I       Wendell  &  MacDuffie  Co.,  61    Broadway,  New  York        i 

I  General    Sales    Agents  f 

ntiiiiiiiniHUMiHniniiiiiiHiiMiniiiiiniiiiniiMiiiiiiiiuitiiniiHniiuiiiiiniiiiihiiniiiiiiniMiiiiirMiitiMHniMinuMiiuMiitHiiiiitMiiir: 
iiiiiittiiiitiii <iiiiiiiiiiriiiitiiiiiiiiiiiiiiiiiiiitiiiii(iiiiitiiiiiriiiiiiiitiiiiiiiiiiiiiriiiiiiiii(iiiiiitiiiiiiiiiiititiiiiniiiiHMiiiiiiiiii.i.>...  ^ 


SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD     I 


Trade  Mark  Reg.  D.   S.  Pat.  Off.  | 

Made  of  extra  quality  stofk  firmly  braided  and  smoothly  fini.-htvl.  3 

Carefully   inspected   and   u^iKiranteed    frvo   from    llaw.-^.  | 

Sani|>lei4  and   tnfonnatinn   Kla4lly   Bent.  1 

SAMSON  CORDAGE  WORKS,  BOSTON,   MASS.         I 

liiuinniiiiimiiiiiiiiiiintiiiiinninintiiiiiniMiiuiiiiiiiinhiuirriiiiiimiiiimiiiiiimiiiiiimifffiiiiiiniiiiiiiitiinniiiiiitniiitiniiiuP 
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POSITIONS  VACANT 


AKMATl'RK  win<ler»  wuntrd  for  rallwiiy 
repair  ghop.  vicinity  of  fhicaieo  ;  j-xporl- 
ence  on  hvavy  bar  wound  urmuiurcs 
dealral>le.  Iiut  not  essential.  Give  full 
lnformatir>n.  including  past  experienoe  and 
when  avHilalile.  Addrewi.  P-«27.  Elec. 
Ry.  Journal.  Old  Colony  Bids..  Chicaso. 


A  COMPETENT  track  foreman  wanted 
linme<Uately :  Must  be  experienced  in 
Mtreet  railway  work,  includInK  electric 
weldinK  and  track  bon<linK.  Give  ex|te- 
rlence.  references,  photograph,  salary  de- 
slre<l.  and  nil  necebsary  inf<irmatlon  In 
flmi  letter.  (ialenhurK  *  Kfwanec.  Elec- 
tric Kuilwuy  Company,  Kewanee.  Illinois. 


DRAFTSMAN  wanted:  Must  be  capable 
of  ileHlirninK,  computing  and  laying  out 
«|ie<'ial  track  work  for  electric  and  steam 
rallroails ;  must  l>e  quick,  accurate  and 
exiM-rienceil  in  thLt  line.  Give  full  par- 
tlculam  with  reply  and  state  salary  ex- 
pecte«l.  New  York  .'iwitcli  &  Crosjting  Co.. 
15th  and   Mudison   Sts.,   tloboken,  N.  J. 


BLBCTRICAL.  dnftmnen  wanted ;  several, 
by  larce  construction  firm  building  power 
stations  in  Central  West.  Will  pay  ll.gOO 
to  13,400  for  men  with  experience  In  elec- 
trteai  dsslm  in  connection  with  power 
stationa,  according  to  ability.  Address. 
KfTtnc  age.  education,  experience  and 
salary  expected.  P-«10,  Elec.  Ry.  Jour- 
nal. Old  Colony  BIdg..  Chicago. 


EXBCTRICAI^  engineer  wanted,  technical 
gradnate  with  good  broad  practical  ez- 
perianoe,  electric  line  maintenance  and 
construction,  both  A.  C.  and  D.  C.  as  well 
as  experienced  power  plant  operation,  a 
knowledge  of  street  railway  construction 
and  ox>eration.  Is  very  desirable.  Must 
poaacas  managerial  and  executive  ability 
aa  position  holds  a  very  good  future.  In 
reply  give  age,  experience,  references 
and  salary  desired.  P-620,  Elec.  Ry. 
Journal.  935  Real  Estate  Truit  Bldg.. 
Phlla.    . 


CLRCTRICAL  engineer  wanted,  with  some 
experience  In  street  railway  work.  In  city 
In  Middle  West.  State  experience,  refer- 
•noas.  and  salary  desired  when  replying. 
P-<OS,  Elec  Ry.  Journal,  Old  Colony 
Bide.,  Cbloaco. 


8XPERIENCED  trafllc  man  wanted.  Must 
understand  trafflc  analyses,  schedule 
making,  and  be  able  to  take  full  charge 
of  iraffio  department  for  large  company. 
Technical  man  preferred  P-(lt,  Elec. 
Ry.  Journal.  Old  Colony  Bldg.,  Chicago. 


WANTED 

Experienced  Men  for 

Electric  Shop  and 

Car  Hou«eWork 

2 — Paintera 
3 — Carpenters 
2 — Wiremen 
1— Electric  Welder 
1 — Armature  Winder 
2 — Air  Brake  Men 
1— Truckman 
1^-General  Repairman 


Ckarlvelon     Ccnsolidatad     Railway 
*  Uthting  Co. 
•oatb 


In  Replying  to  "Blind"  Ads 

be  carefol  to  put  on  envelope  the  key 
number  in  the  ad.  and  also  local  idiirass 
of  offlce  to  which  reply  la  seat. 


lOtb  Ave.  at  SOIb  St..  Maw  York. 
1370  Old  Colony  BkU-  Cblcaco. 
533  t«ader'News  Bldg..  Cleveland. 
936  Real  Batata  Trust  Bldg..  Phlla. 
531  Bialto  BUt:  San  Prandaco. 


Important 

Original  letter*  of  recommeodatioo  or 
other  paper*  of  value  ahould  not  be  en- 
closed to  unknown  correspondenta— send 
copie*. 


POSITIONS  VACANT 


AS  experienced  car  bam  foreman  wanted 
for  suburban  carhouse  In  a  New  England 
town,  who  is  familiar  with  Westlnghouse 
H-L  enuipment  and  General  Electric 
equipment.     P-618,  Elec  Ry.  Journal. 


FIRST-CLASS   draftsmen  wanted,   and  es- 
timators   familiar   with    steam   and    elec-  ' 
trie    railway    pamenger    egulpment.    by 
large  manufacturing  concerk  In  the  E&al. 
P-622,   Elec.    Ry.   Journal. 


•  JE.S'ERAI..  Iiookkeepei-  wanted  thoroughly 
exiierienced  in  street  railway,  gas  and 
electric  light  accounting,  and  capable  of 
taking  charge  of  the  general  lH>oks  of  a 
large  public-  utility  company  in  Middle 
West.  Will  pay  $2i)i'  per  month  to  right 
man.  P-628.  Elec.  Ry.  Journal.  Leader- 
News    Bldg..    Cleveland. 


GENERAL,  superintendent  wanted,  experi- 
enced In  construction  and  operation  of 
street  railway  properties  as  well  as  light- 
ing and  power.  Must  have  good  broad 
experience  covering  these  lines  and  pos- 
sess magagerlal  and  executive  ability  for 
operating  property  of  about  100  mllei 
street  railway  and  10,000  light  and  power 
consumera  Oood  future  for  right  i>er- 
son  possessing  ths  above  qualitlea  In 
reply  give  age.  sxparlence.  salary  de- 
sired, when  could  report  for  work  as  well 
as  for  Interview.  P-621.  Elee  Ry. 
Journal,  9SS  Real  Estate  Truit  Bldg.. 
PhllB. 


IN81'E<'Tli>N  liMm  foreman  for  city  system 
ot^eratltiK  HlK>ut  one  hundrefl  ears.  Must 
have  thorough  priirtlcjil  knowledge  of 
mo<lem  equipment  and  be  able  to  super- 
viW'  and  get  results  from  the  tnstiectlon 
forrt'B,  I'erninnent  position  with  excellent 
op|K>rtunily  for  future  Address  repLv 
containing  full  pnrtieulnrs  to  p.&5»,  Elec 
Hy.   Journiil. 


MAN  experienced  In  direct  current  wanted, 
trolley  and  overhead  maintenance  and 
construction  work.  A  Itnowledge  of  A.  C. 
maintenance  and  construction  desirable 
but  not  essential  Man  with  broad  ex- 
perience and  Inllintlve  i-.n.i.i,.  nt  >te. 
veloping    Into    general  ■■•A. 

In   reply  give   full   psf  rl- 

•nce.   salary  desired,   w: ;.iJ»rt 

for  work.     P-«I9.  Rlec   Ky    Joomal.  93t 
Real  Ratal*  Trust  Rtdg,  Phlla. 


POSITIONS  WANTED 


AITOrroR.  broad  expertonoe  In  utility  ac- 
counting and  nimnoa,  oompeteni  execu- 
tive. A I  eradenllala.  PW-itt.  Btoc.  Ry. 
Journal. 


Arnrrnn    »pe<M.iIt»l  r..f  rehnMIItaltng  trac. 

;!•■■  ..  ith 

111'  ,n. 


'       Leader-.SeW!! 


llUlg..    Clcvelonil 


il. 


POSITIONS   WANTED 


ALLROUND  3hop  man  wants  position  that 
will    be    permanent      Have    hud    experi- 
ence   as    shop    foreman.      Address    PW 
•17,  EHec.  Ry.  Journal.  Old  Colony  Bldk- 
Chicago, 


KXBCI.'TIVE  position  b>-  expert  operating 
or  transportation  man;  l,'i  years'  experi- 
ence in  transportation  and  mi»chanical 
departments  ;  also  3  years  steam  railroad 
worlL  Age  35.  Will  consider  any  loca- 
ton  with  future.  Keferenees  A-1.  Ad- 
dress 104  N.  Third  St..  Columbus.  Ohio. 
Henry  Whisner. 


GENERAL  manager,  now  employed,  desires 
to  make  change.  Twenty  years'  experi- 
ence In  construction  and  operation.  Oood 
education.  Highest  referencea  PW-S07, 
Elec.  Ry.  Journal,  935  Real  E>tate  Trust 
Bldg..  Phllsdelphia. 


MASTER  mechanic  wishes  to  make  a 
change ;  have  had  1 6  years'  experience 
on  maintenance  and  construction  in  all 
its  branches.  At  present  employed  as 
master  mechanic  by  a  road  operating 
from  SO  to  70  cars.  Can  furnish  Al  ref- 
erence from  last  and  present  employers, 
PW-614,  Elec.  Ry.  Journal,  935  Real  E!s- 
tate  Trust  Bldg.,  Phlla. 


STOREKEEPER,  age  thirty,  desires 
change.  Seven  years'  experience  in  all 
branches.  Ability  to  assume  full  charge. 
Address  PW-6i3.  EHec  Ry.  Journal. 
Leader-News  Bldg.,  Cleveland. 


SUPERINTE.NKENT  age  thirty-six.  desires 
change,  fourteen  years  experience  in  op- 
eration and  maintenance  electric  railway 
and  lighting  properties ;  thoroughly  fe- 
mlllar  wlih  modern,  and  tn-onomical 
methoda  Reference  present  and  past 
employers.  rW-«30  Eb-ctric  Railway 
Journal  !)3.'i  Real  Kslale  Trust  Bldg.. 
Phlla 


AGENTS  AND  SALESMEN 


ManDrsetarera  AlteatloB 
Salea  representative  and  engineer,  38 
years  of  ace.  past  10  years  with  leading 
railway  supply  organisation,  will  estab- 
lish connection  as  manufaoturer's  acent 
or  representative,  steam  and  electric 
railway  supplies  on  commission  baals 
with  salarykuarantaa ;  $7,600  minimum. 
Member  of  Western  Railway  Club.  West- 
em  Society  of  E^nglneera.  American  In- 
stitute of  Electrical  Engineers.  Illinois 
Athletic  Club.  Twenty  years  extenslTS 
acquaintance,  Chicago  and  Middle  WsM. 
guarantees  capable  and  efnclent  repreaeo- 
tatlon.  Previous  executive  experience 
Wastem  district  managsr.  AS-(08.  Bns& 
Ry.  Journal.  Old  Colonr  BUg.,  Chkago. 


l^tzh  n^oUA.  &i^t^ 
OK  Ckt 

and,  i|oU4. 
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legaH  notice 


STATEMENT      OF      THE      OWNERSHIP, 
MANAGEMENT,    CIRCULATION,    ETC., 
REQUIRED   BY   THE   ACT   OF   CON- 
GRESS   OF   AUGUST.    24,    1912 

Of  Electric  Railway  Journal,  published 
weekly  at  New  York.  N.  Y..  for  April  1, 
1920, 

State  of  New  York  ) 
County  of  New  York  ps- 

Before  me.  a  Notary  Public  in  and  for 
the  State  and  county  aforesaid,  personally 
appeared  James  H.  McGraw.  Jr.,  who,  hav- 
ing been  duly  sworn  according  to  law, 
deposes  and  says  that  he  is  the  Secretary 
of  the  McGraw-Hill  Co.,  Publisher  of  Elec- 
tric Railway  Journal,  and  that  the  following 
is,  to  the  best  of  his  knowledge  and  belief. 
a  true  statement  of  the  ownership,  manage- 
ment (and  if  a  daily  paper, the  circulation), 
etc.,  of  the  aforesaid  publication  for  the 
date  shown  in  the  above  caption,  required 
by  the  Act  of  August  24,  1912,  embodied  in 
Section  443.  Postal  Laws  and  Regulations, 
printed  on  the  reverse  at  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and  busi- 
ness managers  are ;  Publisher.  McGraw- 
Hill  Co.,  Inc.,  inth  .\ve.  and  36th  St.,  New 
York,  N.  Y.  ;  Editor.  Henry  W.  Blake,  10th 
Ave.  at  36th  St..  New  York.  N.  Y. ;  Man- 
aging Editor  (none)  ;  Business  Manager, 
J.  E.  Ma.fon.  10th  Ave.  at  36th  St.,  New 
York.    N.    Y. 

2.  That  the  owners  are:  (Give  names  and 
addresses  of  individual  owners,  or.  If  a 
corporation,  give  Its  name  and  the  names 
and  addresses  of  stockholders  owning  or 
holding  1  per  cent  or  more  of  the  total 
amount  of  stock.)  McGraw-Hill  Co..  Inc., 
10th  Ave.  at  36th  St..  New  York,  N.  Y.  ; 
James  H.  McGraw.  10th  Ave,  at  36th  St., 
New  York,  N.  Y. ;  Arthur  J.  Baldwin.  10th 
Ave.  at  36th  St..  New  York.  N.  Y.  ;  John 
McGhie,  10th  Ave.  at  36th  St..  New  York, 
N.  Y. ;  Fred  Low,  10th  Ave.  at  36th  St.. 
New  York.  N.  Y.  ;  Henry  W.  Blake.  10th 
Ave.  at  36th  St.,  New  York.  N.  Y.  ;  Leonard 
D.  Baldwin.  27  Pine  St..  New  York,  N.  Y.  ; 
P.  S.  Weatherby,  163  Clinton  Rrt.,  Brook- 
line,  Ma.ss.  Arthur  J.  Baldwin.  Trus- 
tee, 10th  Ave.  at  36th  St,  New  York.  N.  Y., 
for  Estate  of  John  A.  Hill.  Arthur  J. 
Baldwin,  Trustee.  10th  Ave.  at  36th  St.. 
New  York,  N.  Y.,  for  Donald  Baldwin. 
Arthur  J.  Baldwin,  Trustee.  10th  Ave.  at 
36th  St..  New  York.  N.  Y.,  for  Franklin 
Baldwin,  Grace  Baldwin  and  Cvnthia 
Haselton. 

3.  That  the  known  bondholders,  mort- 
gagees, and  other  security  holders  owning 
or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages,  or  other  se- 
curities are:  (If  there  are  none,  so  state.) 
None. 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stock- 
holders, and  security  holders.  If  any.  con- 
tain not  only  the  list  of  stockholders  and 
security  holders  as  they  appear  upon  the 
books  of  the  company  but  also,  in  cases 
where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation, 
the  name  of  the  ))erson  or  corporation  for 
whom  such  trustee  is  acting.  Is  given  ;  also 
that  the  said  two  paragraphs  contain  state- 
ments embracing  affiant's  full  knowledge 
and  belief  as  to  the  circumstances  and  con- 
ditions under  which  stockholders  and  secur- 
ity holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustee,  hold  stock 
and  securities  in  a  capacity  other  than  that 
of  a  bona  flde  owner  :  and  this  affiant  has 
no  reason  to  believe  that  any  other  person, 
association,  or  corporation  has  anv  inter- 
est  direct  or  Indirect  in  the  said  stock, 
ponds,  or  other  securities  than  as  so  stated 
by   him. 

5.  That  the  average  number  of  copies 
of  each  issue  of  this  publication  sold  or 
distributed,  through  the  malls  or  otherwise. 
to  paid  subscribers  during  the  six  months 
preceding  the  date  shown  above  Is  (This 
information  is  required  from  dally  publi- 
'■atlons  only.) 

McORAW-HILL   COMPANY,    Inc.. 
J.    H.    McORAW.    JR., 

Secretary. 

Sworn  to  and  subscribed  before  me  this 
I'lth  day  of  March.  1920. 

MARTIN  J.  WIEMER. 

Notary   Public. 

[Seal]  Kings  County  Certiflcate  No.  103. 
•  rtlflcate  filed  In  New  York  County  No. 
16.      (My    commission    expires    March    30, 

i:i20,) 


■iiiiiitiiii iiiiiiiiii 


IKIilMlllllillttlllill tlllllHIIIIIIIIIIIIKIIII. 


SECOND-HAND  GEARS  ^^R  SALE 


No. 


F.,     Bore, 
P.  In.      In. 


Teeth 


4  W.H.  93  Solid  Gears  3  5  4J  63 

3  W.H,  93  Solid  Gears   3  6  4-15/32  63 

2  W.H.  93  Solid  Gears  3  5  4-7/16  63 

1  W.H.  93  Split  (Sears    3  5  4!  63 

2  W.  H.  101  B  Solid 

Gears  3  5  4i  62 

3  W.  H.   101  B  Split 

Gears  3  5  4i  62  New 

1  W.  H.  101  B  Solid 

Gears  3  5  4-7/16  62 


F.,    Bore, 
No.  P.  In.       In.         Teeth 

2  W.H.  56  Split  Gears  3  5    4i  58 

5  W.H.  56  SoUd  Gears  3  5    3J  58  New 

1   G.    E.     1000    Solid 

Gears  3  4J  4  69  New 

1   G.E.  80  Split  Gears     3  5    41  69  New 

1  Split  Gear  3  4}  3}  67 

1   Solid  Gear  3  5     4}  62 

1   Solid  Gear        .  3  5    4-3/16  64 

1   Split  Ciear  3  5     3-7/32  64 


Seocralof  theee  geart  art  new,  the  othere  are  in  excellent  condition. 
Can  offer  very  attractive  prices. 

NEWPORT  NEWS  &  HAMPTON  RAILWAY  GAS  &  ELECTRIC  CO. 

HAMPTON,  VIRGINIA 

W.  STEWART,  Purchaeing  Agent 


■  IIMIIIIKMIIIIIMKIIMIIDU 
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ATTENTION 

Harin?  just   purchased  from  the  United  = 

States  Government,  can   offer  you  the  fob  | 

lowing  track   mataial   at   very  exceptional  | 

prices :  .       „  I 

TS.OOO  Tie  Platm,   8%    x  10,   for  8«Mb.  | 

rail.  i 

150.000   Pieces    of    Rail    Braces    for    same  | 

type  rail.  | 

3S,0O0  Pair  Angle  Bars,  80-lb.  rail  drillinK  i 

0x6x6.  I 

The  above  material   located  at  Norfolk.  | 

Va.;   Kearny,    N.  J.,    and  Chicago.   111.     A  = 

new.  first  quality  steel,  ready  for  immediate  | 

shipment.  § 

Alao  large  tonnage  of  steel  rails  of  moat  | 

all  sections.  I 

M.  K.  FRANK 

Frick   BIdg..   Pittebur^h.  Pa.  = 

IHMIMMIItMllltlllllMltllll 
iflttf >• MMIIIl 


The  Searchlight 
Advertising  in 
This  Paper 

is  read  by  men  whose  success 
depends  upon  thorough  knowl- 
edge of  means  to  an  end — 
whether  it  be  the  securing  of  a 
good  second-hand  piece  of  ap- 
paratus at  a  moderate  price,  or 
an  expert  employee. 

The  Best  Proof 

of  this  is  the  variety  of  this 
journal's  Searchlight  ads.  With- 
out a  constant  and  appreciable 
demand  for  such  machinery  or 
services,  by  its  readers,  the  mar- 
ket-place which  these  advertise- 
ments represent  could  not  exist 
for  any  length  of  time. 


WANTED 


Semi-Interurban 
Type  Cars 

about  42  ft.  over  all,  in  first-class 
condition  with  trucks,  33-in. 
wheels,  without  motors,  but 
with  controllers  and  cables. 

WARREN  STREET  RAILWAY  CO. 

Warren.  Pa, 


,„llllll„lttllllHlillll,. 


WANTED 


Used  Wheel  Press 

200-ton  capacity 

WARREN  ST.  RY.  CO. 
WARREN,  PA. 


FOR    SALE 

GIRDER  RAILS 

100  TONS— 80  I.BS.— 30  FOOT 
EXCELLENT  CONDITION 

DURHAM  IRON  WORKS 


lltlltlllllllllMIIUIIIIM.- 
I IIMIIIttll*; 


Durham*  N.  C. 


JIIIIMIIIIMItllMllllt tllMltmiHIIIMHiminilllllllMHIll 

CARS  FOR  SALE 

2 — KeKean    Owo-Blactrlc    Can. 
la — Uiaerenttal  20-7d.  Car*. 
5— OMoUne  PaMsntar  Cara. 
60 — Fretrbt  Cara. 
12 — aiecUie  tela. 

Cat  »ur  LUt  mnd  Prietm. 
I     J.   F.  DONAHOO  CO.,  Birmincham,  AU. 


JltlllllltlMMHMIHMIMIMIHtnMltfl 


Are  you  using  the  Searchlight 
Section  ? 


FOR   SALE 

FORT  WAYNE 
ARC  LAMPS 

We  have  30  No.  83242  second- 
hand Arc  Lamps  in  good  service- 
able condition,  5  amperes,  110 
volts  or  can  be  used  in  series  on 
550  volts. 

The  Duluth  Street  Railway  Co. 

Mi.Tl    W.   Superior  St..    Duluth.   Minn. 


^IttttlltKIIIIIHIMI 
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RAILS  tN  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Toot  New  12-lb.  to  100-lb.,  and  fatteningi. 
40,000  Tons  New  Open-hearth,  first  quality,  80  lb. 
5,000  Tons  Relayert,  25  to  100  lb.,  and  fastenings. 
Car  and  lets  carload  inquiries  and  orders  solicited. 
Rails  cut  to  lengths  for  all  purposes. 

TRACK  ACCESSORIES 
BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 
ABLE   TRACK,    DUMP    CARS, 
PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


r 


0 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS 


@ 


i  2—100  kw.,  Westg.,  3-phase,  60-cycle,  370-v,  A.C.,  57S-v.,  | 

I  D.C.,  600  r.p.m.  I 

I  2—200   kw.,   G.E.,   3-phase,  25-cycle,   85-v.,   A.C.,    125-v..  I 

I  D.C.,  8  pole.  375  r.p.m.  § 

I  1—150  kw.,  Westg.,  2-  or  3-phase,  60-cjfcle,  185-v.,  A.C..  I 

I  250-v.,  D.C.,  720  r.p.m.  i 

I  FREQUENCY  CHANGER  SET  f 

I  I — 600  kva.,  .Mlis-Chalmers  Frequency  Changer  Set,  300  i 

I  r.p.m.,    3-pha9e,    60-cycle,    2300-v.    one    end,    3-pha*e.  | 

i  6600-v.,  25-cycle  on  other  end.  i 

I  ARCHER  &.  BALDWIN,  INC.  | 

I  114118  Liberty  Street.  New  York  aty 

I  Ttlrphotu   iSSlfSSS  Sector 

a 

'llllllllllltllllllllllllllllllllllllHIIIIHIIHIMIiMllllllllllllllllllllimrlllMlllllllllllimilHlHIIIIIIIIHinillliHMMIIIUI 


s 


ainilHtlllUIHIIlimiHIIIHINMIIIItHMrillllMMIIIIMHIIIIIIIIIIMIIIIIIIinilllllllllllllUHl 


Park  BuUdinc 
Pittsburgh,  Pa. 


Tribun*  Bulldint,  154  NuMu  St. 
New  York,  N.  Y. 


Advertisements  for  the 

Searchlight    SectioH 


Can  be  received  at  the 
New    York     Office    of 
Electric  Railway  Jour- 
nal   until    10  a.m. 

Thursday 

For  Issue  out  Saturday 

0141 


RAILS 


New               1 

2000    toiu 

100-* 

ISOO    too* 

M-s 

700    UMU 

ss: 

480    MM 

too    IMS 

75-s 

•40    Uau 

70'» 

<^£^ 

We 
M's 

100   tana 

g:| 

M   loos 

1S9  <«■• 

<M  !■■• 

90*s 

^is  **^ 

Iv'a 

tB*S 

IT    Mas 

■•• 

3&0 

400 

300 

1300 

800 

ISOO 

4000 

1100 

MO 

3000 

OAO 

430 

230 

340 


KeUr 
tons  lOO's 
tons  86's 
tooa  76's 
tons  70's 
l«w  OS's 
00-s 
M's 

Ws 

tooa  46's 
loos  40'i 
Mas  Sft's 
Moa  30'* 
torn  Sft's 
Mns     SO'* 


MBS 


frompt  Shipment 

ST.  LOUIS 


IN 


10  Mmw  7  laah.  70  lb..  Skaachai. 

110  MM,  •  laab.  80  lb..  Qroored  c;irder 

Ceerf  Slock 

7^ELNICKER 

Oal  mtr  mtm  100  paae  barfahi  bulletin 
Na.  no  far  aacepllaoal  offerlat  In  Cars, 
Lacomollvee,  new  mMtd  ueed  Swltcb  Ma- 
larUI.  Anile  Bar*.  Tie  Plalee,  Rail 
Brace*,     Plpa,_PUiaj,     Taalia.     Enalnea. 


rok  SAU 

4 — Center  Entrance,  All- 
StccI  Cars,  Plain  Arch 
Roof,  35  ft.  over  bump- 
ers, Taylor  Double 
Trucks. 

2— O.E.  247-A  Box  Frame  Motor*. 
2— K-lOP  Controllers. 


PmU  JMmUs  mpmt  rita*»e. 
BLKCnUC  IQUIPMENT  COMPANY 

M«.  PhiladalpMa.  Pa 


WORRYLESS  ELECTRICAL  REPAIRS 


Ob  all  kto«s  and  alaaa  A.C.  or 
or  aajlUac  alaolrted.  Quirk 
sitafia    T—rtniB.  aie.     Saateaib 


D.C.  motor*  and  (anaralon.  atarters.  walOar*.  eaatralla 

ahlpawnt    (ram   alnrk    material,    of  colta.   coaunntato 

Baanmbee  ear  InlUala  *aMi4   for  oar  protaet. 

CAREFUL  A   CCURATE  \l/ORRYLESS 

LEVELAND         /\rMATURE  W  ORKS.  Inc. 

EST.  IMt  47M-4^  ST.   CLAIK   AVE.   CLEVELAND  INC.  Itll 


! 

imM 


Caution— RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

New  12-lb.  Rails,  aplicea,  bolts  and  nuts. 

New  30-lb.  Rails,  angle  bars,  bolts  and  nuts. 

70-lb.  ASCE  Relayers. 

New  80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

New  90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

HYMAN-MICHAELS  COMPANY 

531   Peoples  Gas  BIdg.,  Chicago 

BRA.MCII    OFFICES:     First    National    Bank    BIdg.,    Pittsburgh.    Pa.;    Railway 

Exchange  BIdg..  St.  Louis,  Mo. ;  East  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago.  Ind.  and  St.  Louis,  Mo. 
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Electric  Railway  for  Sale! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

4000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6 — Babcock  &  Wilcox  Boilers,  165-lb.  pressure,  equipped  with 
American  Stokers,  forced  and  induced  draft,  and  econo- 
mizers. 

2 — Corliss  Engines.  > 

Generators. 
Switchboards  and  Transformers. 

2 — Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

Suitable  for  Industrials  only. 

5 — Box  Cars. 

3— Flat  Cars. 

1 — Derrick  Car. 

5 — Gondolas. 

3 — Gondola  Cars,  Center  Dump. 

A  number  of  all  steel  Bridges  for  quick 
acceptance  at  $1.00  per  100  lbs.  as  is 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  will 
be  pleased  to  submit  quotations  and  further  particulars. 

HYMAN- MICHAELS  COMPANY 

(Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches:  New  York  City — Pittsburgh — St.  Louis 
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War  Department 

Corps  of  Engineers 

Offers  for  sale  ne\^ 

RAIL  &  ACCESSORIES 

What  is  Offered  for  Sale: 

The  War  Department,  Corps  of  Engineers,  offers  for  sale 
the  Surplus  Track  Material,  details  of  which  are  given  in 
this  advertisement. 

80  LB.  A.R.A.  "TYPE  B"  RAIL 
Approximately  62,490  gross  tons — drilled     standard  lengths 

28,164  Gross  Tons  in  storage  at Norfolk,  Va. 

30,624  Gross  Tons  in  storage  at Kearny,  N.  J. 

3,363  Gross  Tons  in  storage  at Philadelphia,  Pa.  (21st  St.  and  Oregon  Ave.) 

269  Gross  Tons  in  storage  at Port  N«!wark,  N.  J. 

42  Gross  Tons  in  storage  at (Army  Reserve  Depot)  New  Cumberland,  Pa. 

28  Gross  Tons  in  storage  at (Army  Reserve  Depot)  Columbus,  O. 


<w- 


/i"  drilled   holesv 

6  Q 


80  LB.  A.R.A.  "TYPE  B"  RAIL 
Approximately  700  gross  tons^ — undrilled — standard  lengths 

In  Storage  at  Norfolk,  Va. 

NOTfc) — This  item  must  be  bid  for  separately  from  other  80-lb. 
rails.  Accessories  can  be  furnished  for  this  tonnage  of  rail  if  drilled 
by  purchaser  to  suit  punching  of  splice  bars. 


For  Conditions  of  Sale  see  last  page  of  this  advertisement 
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War  Department 

Corps  of  Engineers 

and  unused  surplus 

—TRACK  APPLIANCES 


Prompt  Delivery — Inspection  Invited 

Accessories  for  80  lb.  Rail 


254,139  Pairs  Splice  Bars  for  80-Lb. 
A.R.A.  Type  "B"  Rail 

179,800  Pairs  in  storage  at Norfolk,  Va. 

53,418  Pairs  in  storeg  at »Kearny,  N.  J. 

18,428  Pairs  in  storage  at.  .  .  .■ Columbus,  O. 

1,955  Pairs  in  storage  at Port  Newark,  N.  J. 

538  Pairs  in  storage  at Schenectady,  N.  Y. 

(Army  Reserve  Depot) 
Details  of  drilling  of  rail  and  punching  of  spli.^e  bars  are 
shown  in  cut. 


8,257  Kegs  (200  Lb.  Per  Keg)  Track  Bolts 
and  Nuts — Size  %  In.  x  4%  In. 

7,410  Kegs  in  storage  at Norfolk,  Va. 

546  Kegs  in  storage  at Kearny,  N.  J. 

301  Kegs  in  storage  at Nsav  Cumberland,  Pa. 

20,661  Kegs  (200  Lb.  Per  Keg)  Track 
Spikes — Size  9/16  In.  x  5V2  !"• 

20,217  Kegs  in  storage  at Norfolk,   Va. 

10  Kegs  in  storage  at New  Cumberland,  Pt 

434  Kegs  in  storage  at Columbus,  Ohio 


70-Lb.  A.S.C.E.  Rail 

7  Gross  Tons  in  standard  lengths, 
drilled.  No  accessories.  In  storage 
at  Kearny,  N.  J. 

CONDITION— Poor. 


60-Lb.  A.S.C.E.  Rail 

230  Gross  Tons  in  standard  lengths, 
drilled.  No  accessories.  In  storage 
at  Norfolk,  Va.      (Portlock  Yards). 

CONDITION— Poor. 


40-Lb.  A.S.C.E.  Rail 

10  Gross  Tons  in  standard  lengths, 
drilled.  No  accessories.  In  storage 
at  Kearny,  N.  J. 

CONDITION— Poor. 


QUANTITY : 
QUALITY : 

CONDITION 


DELIVERY: 


.A.II  quantities  shown  are  approximate  only. 

No  distinction  can  be  made  between  Open  Hearth  or  Bessemer  quality  nor  can  any  specific 
information  be  given  in  regard  to  the  specifications  under  which  this  material  was  manu- 
factured. All  the  material" listed  was  originally  inspected  for  the  Government  by  either 
R.  W.  Hunt  and  Company  or  by  the  Pittsburgh  Testing  Laboratory. 

All  of  the  material  offered  for  sale  is  new  and  unused  but  has  been  in  open  storage. 
Condition  is  FAIR  unless  otherwise  stated. 

INSPECTION  INVITED 

ALL  MATERIAL  IS  SOLD  "AS  IS."  It  may  be  inspected  by  authorized  representative  of 
the  prospective  bidder  upon  application  to  the  Officer  in  Charge  at  Point  of  Storage.  No 
inspection  will  be  allowed  after  sale  is  consummated  except  to  verify  count. 

Delivery  can  begin  promptly  after  contract  is  executed.  Delivery  to  be  f.o.b.  cars  at  storage 
point,  except  that  material  stored  at  Kearny,  N.  J.  and  Norfolk,  Va.,  can  be  delivered 
f.o.b.  or  f.a.s.  at  option  of  purchaser. 


For  detail  of  Track  Appliances  see  next  page 
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Corps  of  Engineers 

offers  for  sale  new 

RAIL  &  ACCESSORIES 


64,500  Pieces  Tie  Plate.,  6V2   In.  x  10  In., 

for  Use  With  80-Lb.  A.  R.  A.  Type  "B" 

Rails.     In  Storage  at  Norfolk,  Va. 

125,192  Pieces,   Rail  Braces,  for  Use  with 

80-Lb.  A.  R.  A.  Type  "B"  Rail.     In 

Storage  at  Norfolk,  Va. 


2,570  Switch  Lamps — Adams  &  Westlake 
No.  1751/2-     In  Storage  at  Kearny,  N.  J. 

Condition:  Good 

5,170  New  Century  Switch  Stands 

1 .500  Switch  Stands  in  storage  at ... .  Norfolk,  Va. 
1,979  Switch  Stands  in  storage  at.. Kearny,  N.  J. 
1,611   Switch  Stands  in  storage  at  New  Cumber- 
land, Pa. 
80  Switch  Stands  in  storage  at  Schnectady,  N.  Y. 


6,246  No.  8  Turnouts,  Consisting  of  Com-  plete    Switch,     Frog    and    Guard    Rails, 

Made  of  80-Lb.  A.  R.  A.  Type  "B"  Rail 

3,700  Turiiouts  in  storage  at  Norfolk,  Va. 

2,300  Turnouts  in  storage  nt  Kearny,  N.  J. 

240  Turnouts  in  storage  at  Chicago,  III. 

(Pullman   Storage   Depot). 

6  Turnouts  in  storage  at  Schenectady, 

N.  Y.  (Army  Rrser'e  .''epot) 


156  No.  8  Single  Slip  Switches 

Made  of  80-lb.  A.R.A.  Type  "B"  rail. 
1 19  Single  Slip  Switches  in  storage  at  Norfolk,  Va. 
37  Single  Slip  Switches  in  storage  at  Kearny,  N.  J. 


135  No.  8  Double  Slip  Switches 

Made  of  80-lb.  A.R.A.  Type  "B"  rail. 
107  Double  Slip  Switches  in  storage  at  Norfolk,  V'a. 
28   Double  Slip  Switches   in  storace  at  Keamv. 
N.  J. 


103  Railroad  Crossings— made  of  80  lb.  A.R.A.  Type  "B" Rail 


(pa)  Gauge  4  ft  8-11/16  in.  x 
4  ft.  8  11/16  in. 

Angle  90  — 2  crossings  in  storage 
at  Kearny,  N.  J. 

Angle  75* — 10  crosnngi  in  stor- 
age at  Norfolk,  Va. 

Angle  60* — 10  croisingi  in  stor- 
age at  Norfolk,  Va. 

Angle  30* — 10  croMtngi  in  stor- 
age at  Norfolk,  Va. 


(pb)  Gauge  4  ft.  Sj^i  in.  x  4  ft. 
8/j  in. 

.\ngle  75* — 18  crossings  in  stor- 
age at  Norfolk,  Va. 

An^e  60* — 12  croaiings  in  stor- 
age at  Norfolk,  Va. 

Angle  45* — 15  crossings  in  stor- 
.ife  at  Kearny,  N.  J. 


(pc)  Gauge  4  ft.  8  11/16  in.  x  60 
c.  m. 

.Angle  90* — 14  crossings  in  stor- 
age at  Norfolk,  Va. 

.Angle  ■  60* — 9   crossings   in   stor- 
age at  Kearny,  N.  J. 

.Anple    45* — 3    crossings   in   stor- 
ajre  at  Keamv.  N.  T. 


For  Conditions  of  Sale  see  opposite  page 
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War  Department 

Corps  of  Engineers 

and  unused  surplus 

—TRACK  APPLIANCES 


Here  are  the  Conditions  of  Sale: 

There  is  nothing  complicateti  about  submitting  bids.  No  special  form  is  required.  Read 
carefully  the  following  conditions  of  sale  as  to  quantities  upon  which  bids  will  be  accepted  and 
as  to  bow,  when  and  where  to  submit  your  bids. 

QUANTITIES  UPON  WHICH  BIDS  WILL  BE  ACCEPTED 

BIDS  FOR  80  LB.  A.R.A.  TYPE  "B"  RAIL  may  be  for  a  car  load  lot  or  multiple  thereof  or 
for  the  entire  quantity  offered.     Bids  for  the  entire  quantity,  however   will   receive   preferred 
.consideration.    All  bids  for  80  lb.  A.R.A.  Type  "B"  rail  must  include  the  proportionate  quantity 
of  accessories  computed  in  accordance  with  the  following  table: 

Rail    . . .  .■ : 1,000   gross   tons 

Splice    Bars    2,6773    Pairs 

Track  Bolts  and  Nuts 67.88  Kegs  (200  lb.  per  keg) 

Track  Spikes 329.44  Kegs   (200  lb.  per  keg) 

ALL  BIDS  FOR  80  LB.  A.R.A.  TYPE  "B"  RAIL  AND  ACCESSORIES  must  show  the  price 
per  ton  for  rail;  price  per  pair  or  per  cwt.  for  splice  bars:  price  per  keg  or  per  cwt,  for 
track  bolts  and  nuts,  and  track  spikes. 

Bids  for  track  appliances  may  be  for  all  or  any  part  of  the  listed  quantity  and  must  show  the 
price  per  unit  as  listed. 

HOW,  WHEN  AND  WHERE  TO  SUBMIT  BIDS 

Make  your  bid  on  any  form  convenient  to  you.  Place  it  ina  sealed  envelope.  On  both  sides 
of  this  envelope  write  "SEALED  BID  on  Track  Material,  to  be  opened  April  26th."  Enclose 
this  sealed  envelope  in  another  and  mail  to  Chief  of  Engineers,  Room  2821,  Muniitons  Building, 
Washington,  D.  C. 

All  bids  must  be  in  the  Office,  Chief  of  Engineers  not  later  than  3:00  P.M.,  APRIL  26th,  1920. 

The  Chief  of  Engineers  reserves  the  right  to  reject  any  or  all  bids. 

TERMS — All  offeres  must  contemplate  the  payment  by  certified  check  as  follows:  5%  at.  the 
signing  of  the  contract.  This  amount  to  apply  as  final  payment  on  last  shipment  of  material. 
Certified  check  for  payment  of  each  shipment  of  material  to  be  remitted  by  the  purcha^r  upon 
presentation  of  certified  invoice  and  shipping  order.  Complt  shipping  instrucetions  must  be 
furnished  by  the  urchaser  within   180  days  of  the  notce  of  award. 

Any  additional  information  desired  may  be  obtaine<'  upon  application  to  the  Office,  Chief  of 
Engineers,  Room  2821,  Munitions  Building,  Washington,  D.  C. 

Office,  Chief  of  Engineers 

Room  2821  Munitions  Building 
Washington,  D.  C. 


For  details  about  rails  see  first  page  of  this  advertisement 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdTarttalns.  Btnet  Cm 

ColUer.   Inc..    Barron   O. 

Air  Aft«reMl«n 

IncenollKand  Co. 


IncanoU-Rand  Co. 

Waalon  Bac'l  Inatrument  Co. 


,  0«T    

Cbmnoe  Co..  Tne. 
Elactrlc  Serrice  Sappllea  Co. 
Johiw-llwTlUo  Co.,  B.  W. 
Ohio  BrM»  Co.  .    „    __ 

WwUnchouM  Elec   A  M.  Oo. 

AmIc  Bi 
^L»ck« 


iwanna  Steel  Co. 


Aih  Blutrnf  Tank!,  Ca«t  Irm 
Onto  Enrlneerinr  Company 

Aatomobile*  and  Bum* 

Brill  Co..  The  J.  O. 

Asia  StraUhtMier*         ,    .    _ 
Columbia  M.  W.  A  U.  I.  Co. 

AxlM.  Car  Wheal 

Bemla  Car  Track  Co. 
BriU  Co..  The  J.  O. 
CanMSia  Steal  Co. 
Ci^rta  SUel  Oo. 
Wdrato  Steal  *  Ordnance  Co. 
St.  I«tila  Car  Co. 
Standard  Steel  Wortu  Co. 
WeaUnrhooae  Elec.  A  U.  Co. 


MoraJonea  Braaa  A  Metal  Co. 

Babbtttlac  Dertcaa 

ColomMa  M.  W.  A  U.  I.  Co. 

BaslJe  Serrlea  SnppUaa  Co. 
Intanatlooal  Utmtr  Co„  The 

■atterUa,   Stance 
Klectrk  "" 

m^Ma 
9«,^%ctH0Co^^^^ 


le  Btoraca  Battery  Oo. 

aM  BaartBK  Matala 
Car  Truck  Co. 

M.  W.  A  M.  I.  Co. 


WMIlBffium  Itoe.  A  M.  Oo. 

BeaHao,  Oaatar  and  Bailer  Bide 
Ain'V  Co..  A. 

■■»>■««.  laller  A  Ball 
ewMT  Ball  Baarinc  Oo. 


Belle 

Brill  Co.. 


Oaan 

.Trfie  1. 


OolonMa  M.  W.  A  M.  I.  Co. 

Rr«Si.isj''oo""'"-^ 


.  Waller  A.,  iovply  Co.. 


Johne-MaaWUe  Oo..  STW. 

OBTerlan 
"aanUa  Co..   H.  W. 

A  WOMB  Oo. 


Matlooal  Tnha  Oo. 
AnerlcMi  Steal  A  Wire  Oa. 


Baring  Toole,  Car  Wheel 
Nilea-Bement-Pond  Co. 

•raakaif  and  Oroae  Arme.    (Bee  alaa 
Falae,  TIea.  Poata,  Bte.) 
Bataa  Bxpaaded  Steel  Tmae  Co. 
■leetilc  Railway  Bqutpment  Co. 
neotile  Berrlce  Suppliee  Co. 
Hnbbard  A  Co. 
Llndeley   Broe.  Co. 
Ohio    Braae  Co. 

Brake  AdJutera 

Matlonal  Ry.  Appliance  Co. 
Weetinchotiae  Iraction  Brake  Co. 

Brake  Sluee 

Amer.  Brake  Shoe  A  Fdry.  Co. 
BarbonrStockwell  Co. 
Bemla  Car  Truck  Co. 
BriU  Co..  The  J.  O. 
Columbia  M.  W.  A  M.  I.  Co. 
St.  Louie  Car  Co. 


Brakea.    Brake   Byetema    and    Brake 
Parte 

Bemla  Car  Track  Co. 
Brill  Co..  The  J.  G. 
Columbia  K.  W.  A  M.  I.  Co. 
Oeuaral  Blectrlc  Oo. 
Matloiial   Brake  Co. 
8t.  Louie  Car  Co. 
Safety   Car    Derlcea   Co. 
Weettnrhoase  Traction  Brake  Co. 

Brieka.  Fire 

Green   Enritwerlnc  Co. 

Broome,  Track,  Steal  or  Rattan 

Zelnlcker.   waiter  A..  Supply  Co.. 
Inc. 

Broehae,  Carban 

Genera]  Klectrlc  Co. 
Jeaodron.  W.  J. 
United   Statee  Graphite  Co. 
Weetinchouae  Elec.  A  Jf.  Co. 

Braahaa,  Graphite 

United  Statee  Oraphite  Oo. 

Brveh   Holdere 

Andenion  Mtr.  Co..  A.  A  J.  U. 
Columbia  M.  W.  A  K.  I.  Oo. 
Eureka  Co. 

Bnehlnca.  Oaaa  llardened  and 

ICancaneae 
Bemlt  Car  Truck  Co. 


BaaUnga,  OraBhite  and  Wt 

Bound  Brook  Oilleee  Bearlns  Co. 

Cablea.      (See  WIree  and  Oablee) 

Carbon    Braebea.      (See    Bmehee, 


Vmr  Halpieat.  (Por  Pender*. 
Ilea  lei  i,  Recietere,  Wheel*. 
ete.,  eee  those  hradloKS) 

Cte  Trlmmlaia.  <  Por  C  a  r  I  a  I  n  *, 
B«lt*tai*.    Peer*.     Beata.    ete.. 


Car  Panel  Safety  Bwilehee 

WeellnthooM  M\rc.  A  Mfc.  Oo. 


Cmn, 


PTelcfct,    Bxpreee, 


Aaerleao  Car  Co. 
Irin  Co^  The  J.  fl. 
Cambria   Steel   Oo. 
Knhlman   Car  Co..   a.  C. 
licOntr««  r'nmmtnr*    Mf*.    Qo. 
MI4t>Id  AI'vI  a  Onlnaniw  Oo 
National    Rt     Appliance   <3o. 
St.  Louie  Car  Co. 
~  Mtc  Co. 


t   O*. 


Battery  Oo. 
Oo. 


Mtc.  Oe.  A.  A  J.  M 
W.  A  M.  I.  Oo. 

Braaa  A  Katal  Oo. 


wiA  Ov  tywk  OoT 


Columbia  M.  W.  A  M.  I.  Co. 
St.  Louie  Car  (>>. 
Standard  Steel  Works  Co. 

Caatlns*.  llalleabi*  and  Braaa 
Amer.  Brake  Shoe  A  Fdry.  (^. 
Bemi*  Car  Truck  0>. 
Columbia  M.  W.  A  M.  I.  Co. 

St.  Lonli  Car  Co. 

Catehats  and  Batrlerer*,  Trolley 

Electric  Serrice  Supplies  Co. 
Ohio  Braes  Co. 
Wood  (Jo..  Chaa.  N. 

Oillnc,  Car 
Pantaeote  Co. 

Cireoit  Breakers 

Automatic    Becloslnr    Circuit 

Breaker  Ck>. 
Cutter  Electrical  A  Mfr.  Co..  The 
General  Electrio  Co. 
Weetlnibonse  Klec.  A  Mfr.  (k>. 

Clampe  and  Connectors   for   WIree 
and  Cables 
Andaraon  Ktt.  Ck>..  A.  A  J.  M. 
Xleetric   Railway    Equipment    Co. 
Electric  Service  Suppliee  Co. 
Eureka  Co. 
General    Electric   (te. 
Hubbard   A  Co. 
Ohio   Bra**  Co. 
Weatinrhouae  Slae.  A  Mfr.  Co. 

Cleaners  and  Scrapers — Track  (See 
also  Bnow-Plaws,  Sweepers  and 
Braoau) 

Brill  Co..  The  J.  O. 
Ohio  Braaa  Oo. 

Clutar*  and  Soakete 
General  Electric  Co. 

Coal  and  Ash  Bandlln*.  (Bee  Con- 
Teylnc  and  Holstini  Maehlaery) 

CoU  Bandlas  and  Wbidin«  Maehlnee 

ColumUa  M.  W.  A  M.  I.  Co. 
Electrio  Senrloe  Suppliee  0>. 

Call*,  Armatnrs  and  Field 

Clereland  Armature  Work* 
Columbia  U.  W.  A  M.  I.  (3o. 
DAW  Fuae  Co. 
General   Electric  Ck>. 
Independent  Irfunp  A  Wire  Oo. 
Rome  Wire  Co. 
Weatinthouse  Elec.  A  M.  Oo. 

CoUa,  Clfcoka  and  Eiafcinr 

Electric  Sorrlc*  Suppliee  Co. 
Oeoaral  EtoctrieOo. 
We*tinthan*e  Mlae.  A  If .  Oo. 

Oala-0*aB«lac  lla«lilaa* 

Electric  Serrloa  SospUea  Oo. 

JDtematlonal  Baclatar  (}o..  The 
ohnaon  Fare  Box  Oo. 


Cai 


Bnah  aieetrte  Oo. 

mmalalar  HaMara 
Blaetrta  Serrleo  Sappllea  Co 
General  Electrio  Oo. 
Wmtlnahouse  Eleo.  A  Mfc.  Co 


Comaalalar  Tntlac  Derleee 

Ueoeral   Klartrtc  Oo. 

Cammnlalat  or  Parte 

Cameron  Blartrical  Mff.  Co. 
OwTaland  Annature  Works 
4atnUa  M.  W.  A  M.  I.  Co 


SS^ 


Waattxtaooa* 


Oo. 


.    A    Mtr.    Oo 


alia  Tool  Co. 

»  Oo. 

Inceraoll-Rand  Oo. 
W*Ma«koaaa  Tnc  Brah*  Oo. 


Oa***t«**ar^  One 

Infcraoll-lland  Co. 


««D*ral  BaeMe  Oo. 
WaaUnckoan  Bar.  A  Mtc.  Oo. 

ckicMorS  Mtr.  Oo. 


Cann»<ars, 

Prankel  Cooaatior  Oa. 
Wsatmrhowo  Koe.  A  Mtr.  Oo. 


Controller  FloKers 
Bu**eU  Mfr.  Ck>. 

OaatroUar*  ar  Parte 

Columbia  M.  W.  A  M.  I.  Co. 
Buraka  Oo. 
Goneral  Electric  Co. 
Johna-MaaTille  0>..   H.  W. 
RueeeU  Mfr.  Co. 
Weetinrhouee  Elec.  A  Mtr.  Oo. 

Caatrollar  Becolators 

Elec.    Service   Suppliee  Co. 

OanlraUinc   System* 

General   Electric  (}o. 
Weetinrhouee   Elec.   A   Mfr.  Co. 

Converters,  Rotary 

Allis<%almers    Mfr.    Co. 
General   Electric  (^. 
Weatinrhouse  Elec.  A  Mfr.  Co. 

Coavayors,  Belt 

Portable    Machinery   (3a. 

Coaveyora.  Coal  and  Ash 
Green   Bnr.  Oo. 
Portable  Machinery  Co. 

Conveyors,    Portable 

Portable  Machinery  Oo. 

Coaveyinc  and  Hoistinjc  Maehlaery 

Columbia  M.  W.  A  M.  L  (}o. 
Green  Bnr.  Co. 
Portable  Machinery  Oo. 

Capper  Wire 

Anaconda  Copper  Mininr  Co. 

Oerd,  Bell,  TroUey,  Rectster,  ete. 
Brill  Co..  The  J.  O. 
Bectrtc  Service  SuppUee  Co. 
International    Befteter  Co_   The 
Boabllnr'a  Son*  (x>..  John  A. 
in  Cordace  Worka 


Card  Osauaetors  and  Conplsrs 
neetrio  Service  BnppUea  Co. 
Samson  Cordare  Works 
Wood  (k>..  Chaa.  N. 

Oaapler*,  Oar 

Brill  Co..  The  J.  O. 

Ohio  Braaa  Co. 

Van    Dom   Coupler  Co. 

Weetinrhouee  Trae.  Brake  Oo. 


NlleaBement'Pond  Co. 

Toledo  Bridre  A  Oaao  Co..  The 

Creoaetlac.       (Sa*  Waad  Pn**ii*- 
tlvee) 

Oees  Arnaa.      (See  Brackete) 

Craailac  Faondatton* 

International  Steel  Tte  Oa. 


Croaelns   Mcnala.      (>• 
rroMlni) 

Oosslngs,  Fror  A  Bwltrh 

Wharton.  Jr..   A  Ci>  .    Wm. 

Craaalnca,     Trnek.       (See    Tiasli, 
SpTdal  Work) 

(^alverte 

Canton  Culvert  A  Silo  Oo. 

Cartalna  and  Cartain  Ptatarea 

Brill  Co..  The  1.  G. 
Electric  Service  Bappllee  Co. 
Pantasote  Co. 
St.  Lonta  Oar  (Vi. 

Cntoote 

(^Icaro   Fuae  Mfr.  Oo. 

D*al***'   Maihlairy 
Arete  A  Baldwin 
Otevolaad  Anaatare  Wor^ 
Bleptrle  ■aatpoMat  Oo. 
Footer  Co..   L.   B. 
Oriswold  Machine  Co..  Geo.  M. 
Ryman  MIrhaela  Oq. 
MarOoTem  A  Co..  lae. 
Kelnlcknr    Supply    Oo..    lao.. 
Waller  A. 


Work) 
(navaland  Proc  A  Ornwlnc  Oo. 


Oahusbia  ITW.  A  M.  I.  Oo. 
Electric  Senlco  Sappllea  Oo. 


Wish  Serrleo  P.  Mwirt 
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l>u(«.    Lalbr 

William*  A  Co.. 


1     H 


liuor   Opvratlnc   Devlret 

ConaolKlnicd  Car  H«atlnc  Co. 
Kaiional  Pneumatic  Co..  Inc. 
Safely  Car  Denccs  Co 

Uosr*.   Aabcatoa 

Johnt-ManrUle  Co..  H.  W. 

l>*f>n  and   Door  FUtnrM 
BHll  Co..  The  J.  O. 
Geoeral  Electric  Co. 
Uale   *  Kilbum  Corp. 

Uour*.  Foldluc  Veetlbolc 

Naltonal    Pneumatic  Co..   Ine. 

Uraft   RInlni.      (8c«  Coaptera) 

UrllU,  Kock 

liigcraoURand  Co. 

I>rllU,  Track 

Amenc-an  Sieel  *  Wire  Co. 
Cllica«o  Pni'umatic  Tool  Co. 
ttteutc  Servu^  Suppllea  Co. 
MUea-Bemenl'I'und  Co. 
Ohio   BraM  Co 

Drinking   Capa.  Baalurr  Pap* 

lauiviuual  unnuiii«  Cup  Co..  mo. 

Drjm,  Hand  _ 

Klecirw  SerTlce  Supplies  Co. 
ZrlnicKer    Supply    Co..    Inc.. 
Walter  A 

Kleetllcal    Wire*   and    Cable* 

Kuebllul  a  buna  Co..  J.  A. 

Kaclncen.    CoDaaltlng,    ContracUnc 

and  Upcnttuc 
Arcbbold' Brady   Co. 
Arnold  Co..  The  .    „       _ 

Bylleebr    Bncineerlnc    h   Manace- 

ownl   Corp'n 
Clark  Manadencnl  Corp..  ■■  W. 
Bniel  *  Uereoor 
Petutel.  Boberi  M. 
rord.  Bacon  *  Darl; 
Hoist.    Enilehardt   W. 
Jat-oba    4   Co..    J.    L. 
Kelly.    Cooke  &  Co. 
KepubUc   Enrtneers.   Inc. 
Klchejr.  Albert  8. 
Hoblnson  *  Co..  DwKht  P 
Sanderson   *   Porter 
leoOald  Enfloeerlnf  Co. 

White  BiiciiMcrlnr  Corp..  The  J.O. 

■■■Isn,  Oas  aMI  OU 

lanraoll-Hand  Co. 
wSuSthoSw  Else.  *  Mfc.  Co. 

^HmUaShSSm  Bee.  *  Ntf .  Co. 

rare  Baza* 

Brill  Co.,  The  J.  O.      _ 
Clereland    Fare    Box   Co. 
Johnson  Fare  Box  Co. 
Hstlooal  Hallway  Appliance  Co. 

rsaiss.  Warsa  Wire  and  Feae* 
rests 

Aaertoan  Slaal  *  Wire  Co. 


rmtmt  aai  Whasl  Os 
BrUI  Co.,  Tfca  J.  O. 
CICTalawi  rare  Box  Co. 
CaasoUdaled  Car  rendar  Cto. 
Electric  Ssrrlo*   SuppUes  Oo. 
Star  Brass  Works 


riksa  aad  rUn  Tablaa 
Jokas-ltanTiUa  Co..  U.  W. 
Wsattnskona*  ll«i.  *  Mto.  Co. 


lokas-ltanTiUa  Co.. 

(■e*  Calls) 


yiHsn.  Water 

•eaiie  *  Bona  Co 


Wm.  B. 

»»tla«al*hln«  Apaaratas 
-Mia.  Inc..  James  M. 
fSas-Maanil*  Co..  U.  W. 


Pita  Bs« 
OHUa. 
jobaa-: 

rtoMfaaSat  Malartai 
iaSaa-MaaTllle  Oo„ 


H.  W. 


jSlSeSTSSSTt 


■sfTloa  •nppUa*  Co. 


Oe. 

Jakos-MaaTtUa  Oo„ 


tataty    Tbraad 

•B.  W. 


Irvtoc  IraoWortu 


iraa  Wo 


.  Sieel  Oo. 

la  Machine  Works  *  M.  L 


SiaDdard  Pordnc*  Co. 
Standard  Btxel   Works  Co 
Wllllama   A  Co  .  J     H. 

rra(a.    Trark.      (Bee   Traeli    Week) 

Faaael  Caailaca 

Wkarton.  Jr..  Inc..  A  Co..  Wb. 

■  imt  Pas*  Max** 

Pass   Mt>.  Co 

I  M.  W.  i  M.  I    0* 

E itrte'Co. 

JrvUnshnuae  llv    *  Mff.  Co. 
WllUama  A  Co..  J.  B. 

fMSSS.        (■< 


WHAT  AND  WHERE  TO  BUY 


Co. 
1. 


Co. 


Chicavo   Fuse  Mix, 
Columbia  M.  W.  i  M 
General    Electric   Co. 

Fas*,  Bemorers 

Bush  Electric  Co. 

Gages,  on  and  Water 

Ohio   Brass  Co. 

Oaafcets 

Power  Spedalty  Co. 
Westtncboose  Traction  Brake  Co. 

Ga*>Bl*etria  Cmn 

General   Electric  Co. 

Oas  Prodaeers 

WestiDKhouse  Blec.  k  Htg.  Co. 

Gates,  Car 

Brill  Co..  The  J.  Q. 

Gear  ffiftwfcf 

Camede  Steel  Co. 
Standard  Steel   Works  Co. 

Gear  Cssfs 

Columbia  M.   W.  *  M.  I.  Co. 
Electric  Service  Supplies  Oo. 
Westinchouse   Elec.   •  Mtf.  Co. 

Gears  and  Plnloas 

Bemia  Car  Truck   Co. 

Columbia  M.  W.  A  M.  I.  Oo. 

Electric   Service   Supplies  Co. 

General  Eleclric  Co. 

National   Railway  Appliance  Co. 

Nuttall   Co..   R.  D. 

Tool  Steel  Gear  *  Pinion  Co. 

(Jcneratlnx  Seta,  Oaa-Electric 

Ueneraf  Electric  Co. 

Generators 

General    Electric   Co. 
Weetlnxhouae    Elec.    *    Mfc.    Co. 

Gone*.      (See  Bella  and  Oon(*) 

Orate*.  Chain 

Green  Enc.  Co. 

Grease*.      (8e*  Labrlcaat*) 

Oflaiin  aad  Orindlna  Bapplles 
IndlanapoUs  Svltcfa  *  Proc  Co. 
Metal  A  Thermit  Corp. 
Railway  Track-work  Co. 

Orlndlns  Bloeka  and  Wheal* 

Railway  Track-work  Co. 

Gaarda,  Trolley 

Electric    Service    Supplies   Co. 
Ohio    Braaa   Co 

Harps,  TroUay 

Anderson  Mfr.  Co.  A.  *  J.  M. 

Electric  Service  SuppUe*  Co. 
More-Jones  B.  A   M.  Oo. 
Nuttall  Co..   B.  D. 
Star    Brass   Works 

Hsaillfhls 

Eladrle  Sarvlo*  Supplies  Co 
Oenaral  Blactrlc  Co. 
Ohio  Bras*  Co. 
St.  Loul*  Car  Co. 


Pantaaote  Co. 

BsalsiS,  Car  (BIscUlc) 

Qonaolidated  Car  Hrallni  Co 
Gold  Car  Realinx  *  Llchtlnc  Co 
National    Ry.    Appllanc*  Oo. 
Smith  Heater  Co..  P«t*r 

H*alsss>  Car,  Hat  Air  aad  Waiss 
Coopsr  B*al*r  Co, 
Smith   Haatar  Co..  PMar 

a*at*n.  Car  (Mav*) 

Kl«!lrlc  Sn^ea  SnpU**  Co 
Smith    Heatar  Co..  P*lar 


■d   I.iris 
Columbia  M.  W.  A  M.  I    Co 
Pord-Chaln  Block  Co. 
NU«a-Bment4lbnd  Co. 
Toledo  Bridie  *  Crane  Co     The 

N*** 

Inicraoll-Rand  O*. 

Haw.  BrMn* 
Ohio  Br***  Co. 

Has*.  Paeamatic  A  Pin 

Johns  Manvlll*  Co.  B    W 

Hydraalte  M*»hlas»y 
Wlea-Bfsat-Poad  Oo 

tasaaatlaa 

■Wctrical  T«aUo«  Lab's 


WaaUaakMMBae.  A  MI*.  Oo 


liiitulatliiK    I'lulh.    Taper    and    Tupe 
Beldeii  M(K.  Co. 
General    Electric   Co. 
Johns-Maovllle  Co.,  B.  W. 
Westinihouse  Blec  A  MIc  Co. 

Inaulatlona.      (See  also  PalnCa) 
Anderson  M.  Co..  A.  A  J.  M. 
Electric  Ry.  Equipment  Co. 
Blactric  Service  Supplies  Co. 
Ganoral   Electric  Co. 
Johns-Manville  Co..  H.  W. 
Mitchell-Rand   MU.   Co. 
Westinrhouae  Elec.  A  MI(.  Co 

Inaalators.       (See    also    Line 
-Material) 
Anderaon  M.  Co..  A.  A  J.  M. 
Drew  Electric  A  Mti.  (To. 
Electric    Railway    Equipment    (To. 
Electric   Service   Suppliea  Co. 
(General  Electric  Co. 
Johns-Manville  (k>..  H.  W. 
Ohio  Brass  Co. 
WestinKhouae  Elec.  A  Mfc.  Co. 

Insulator   Pine 

Electric   Service   Suppliea   Co. 
Hubbard    A    Co. 

Jaeka.       (See    also    Cranes,    Hoists 
and  LIfU) 
Brill  Co.,  The  J.  Q. 
Buckeye  Jack  Mfc.  Oo, 
Columbia  M.  W.  A  M.  I.  Co. 
Tcmpleton.   Kenly  Co..  Ltd. 

JoInU,   Ball 

Ciirnecie    Steel    Co. 
Kail  Joint  Co. 

Zelnlcker   Supply   Company.    Inc.. 
Walter   A. 

Journal    Boxea 

Bemia  Car  Truck  Co. 
Brill  Co..  J.  O. 

Junction   Boxes 

Johns-Manville  CTo.,  U.  W. 

Laboratoriss 

Electric   Testioc   Lab's 
Lamp  Onanis  and  Plxtorea 

Anderson  M.  Co.  A.  A  J.  U. 

Electric    Service   Supplies  Co. 

General    Electric   Co. 

Westinchouse  El*c.  A  Mfc.  Co. 


Bp^  Ar*  and  lai 
aba    Bsadllfhla) 


at.    <a 

Andtrsoa  M.  (!o.  A.  A  J.  M. 
Geoeral  Electric  Co. 
Westinchouse  Blec.  A  Mfc    Co. 


Lamps,  BIcnal  and  Marker 
Ohio   Braas  Co 

Lathe  AllachaMnta 

Wllllama  A  Co..  J    H 

Lathes,  Oar  Wheal 

Mlle«-Bem*otPood  Co 


Ll«>t1a»  rrsNstlsa 
^UdersoD  U.  Co..  A.  A  J.  M 

Blaetrto  Serrlo*  SqppUa*  Co 

OenenU   Bleetrlc  Oo. 

Ohio  BranOo. 

Weetincboo**  Blee.   A  Utt.  Co 

Uas  MatsrIaL     (fca  alsa  Braak*«a. 
wirsa. 


*t«.) 

AodaraoB  U.  Oo.  A.  A  J.  M 
ArchboM-Brady   Co. 

aaaea  Co.  Tha 
lUBbU  M.  W.  A  M.  I.  Co 
Kw  Blaetric  A  Ml(.  Oo. 
rtrie  Ballway  BqnlPBaat  Oe 
Blactrio    Seme*    Buppll**    Oo 
Bur*ka  Co. 
Geoeral    Btootrle   Co. 
Bubbard   A_Co. 
Johna-Maartll*  Oo..  B    W 
More-Jone*  B.   A   M.  Co 
Ohio    Braa*   Oo. 
Wrstlnchou**  Blae.  A  Mfc    Co 

Wai 


L**S*r».  Waraa,  Tia*>  er  OS 
PorUble  Machinery  Oo. 

■.afUas  BMlec  Box** 

—  Jr.  A  Co.,  Wm. 


•cametit  ss,  BIsetrle 
Brill  Co  .  The  J.  O, 
General    Electric   Oo. 
McOalre-CUBunlnn   B»ti-<^^ 
We*ttB«hoBa*  Blec.  A  Mfc    Oe 


^OalMA-AcBal  Oil  Co 

(■**  Pel**.  Ttaa,  Me.) 


Lahrl«aata.  OU  aa4  OtMMe 
Ost«ns-8lcnal   OU  Oo. 

Maakia*   Teal*  _        „    .    __ 


.Iluchiiie   Work 

Columbia  M.  W.  A  M.  L  Co 
Holden  A  White.  Inc. 

Manxanese    Steel    Castlnca 
Wharton.   Jr.,    A  Co..   Wm. 

.Mancaneae    Steel    Special    Track 
Work 
Wharton.  Jr..  A  (To..  Wm. 

Mate 

Johns-Manville  Co.  H.  W 

Meters,  Car,  Watt-Hoar 

Economy  Electric  Devices 

Meters.       (See    Inatrumcnta) 
Electric  Service  Supplies  (To 

Mirrora  for  Motornien 
Drew  Elec.  A  Mfc.  Co. 

Motormen's  Scats 

Electric  Service  Supplies  (To. 
Wood  Co..  (Thaa    N. 

Motors,   electric 

Westinchouiie   Elec    A   Mfc.  Co 

Motors   and   Onemlors,  Seta 

General    Electric    (To. 

Kot*  and  Bolts 

Harbour-Stock  well     Co 
Bemia   Car   Truck    (To. 
Columbia  M    W.  A  M.  I.  Co 
Hubbard   A   Cii 

Ohmmetcra 

Weston  Elec'l  Instrument  Co 

Orchestrlanv 

Welte  A  Sons,  Inc..  M. 

Oils.     (See  LubrleanU) 

Oxy-Acetylene.         (See    Cnltinc    Ap. 
paralua,  Oxy-Acetylene) 

Paekinc 

Johns-Manville  Co..  B.  W 
Westinchouse  Traction  Brake  Co 

Paeklnx  BInca 

Johns  Manville   Co.     H     W 

Painta  and  Varnlahe*  (Inanlattac) 
Johns-Manville  (To.  H.  W. 
Mitchell-Rand   MIc.  Co. 

Painta  A   Varnishes,  Prraevvstitr 
Johns-Manville  Co.   R.   W. 

Paint*  and  Tamisln*  for  Woodwork 
National  Ry.  Appliance  (To. 

Pavlac  Material 

American  Brake  Shoe  A  Fdry.  Co. 

Plekap*,    Trolley    Wire 

Electric   Service    SuppUe*   Co. 
Ohio   Brass   Co. 

Plaloo  Poller* 

Colomhta  M.  W.  A  M.  I.  Co. 

Electric  8em^e  Suppliea  Co. 
Genera)   Electric  Co. 
Wood  Co.  Chaa.   N. 

Plnleaa.      (S**  Gear*) 

Plaa,  Ca**  Hardeaed.  Weed  and  Iran 

Bainla  Car  Truck  Oo. 

Biectric  Service  SuppUe*  (To. 

Ohio   Brass  Co 

Westinchouse  Traction  Brake  Co. 


Pll 


V. 


stional   Tube  Co 

Pipe  Fllttnxs 

Power   Specialty   (To. 
Standard  Steel  Works  Co. 
Westlnchoose  Traction   Brake  Co. 

Planers.     (See  MaslUne  Taata) 

Pliers,  iBMriBte* 

Electric  Service  SuppUe*  Co. 

Pnenawlle  Tool* 

Inccrsoll  Rand  Co 

Pol*    Belnferatng 

Hubbard    A    (To 

Poles,   Metal   Street 

Balea  Expanded  Steel  Truss  Co 
Electric  Railway  Equipment  Oo. 
Hubbard  A  Co. 


Drr»  Blee.  A  M(|    Co. 

Peiss,   TIee.  Pests,   Pillac   aad 
Lamber 

Carney  A  Co.  B.  J 
Llodsley    Bros.    Co. 

Pale*  aad  Tie*.  TmUcd 
Und*i«»  Broe.  Co. 


TreOer 
ersoo  Mfc. 


Co..  A    A  J    M. 
Columbia  M     W.   A  M.   I.  Oo. 

Electric   Service   SuppUe*   Co. 
National   Tube  (To. 
Nutull  Co..  R.  D 


I  Oo. 


Pales,   Tabalar   Steel 
Electric  Ballway  Bqnli 
National   Tube  (To. 

Power  Savlac   Devin* 
Artbor  Power-Savlac 

Co. 

Bconomy  Electric  Devices  Oo. 
Nstlonal  By.  Appllanc*  (Jo. 
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Now  the 
I    ONE-MAN   SAFETY   CAR 

has  arrived,  start  right  with 

I  Standard  Patterns 
Reinforced 
Brake  Shoes 

I  Pattern  No.  D-67,  2 J  inches  to  2§ 

1  inches  wheel  treads;  for  narrow 

I  heads. 

I  Pattern  No.  D-87,  2f  inches  to  3 

I  inches  wheel   treads;    for  wide 

I  heads. 

I  AnduseSolidEndPlateBrakeheads 

I  for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

I  30  Church  Street,  New  York 

I      332  S.  Michigan  Ave.,  Ghlcafto     Chattanoo^,  Tenn. 

3 
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■ 


A  Dependable  Outlet 

for 

Enamel 
Magnet  Wire 

For  those  who  require  bet- 
ter insulation  than  the  or- 
dinary cotton  and  «ilk  cov- 
ering affords.  This  new 
Enamel  wire  will  give  the 
desired   results. 

When  used  with  cotton  and 
silk  covering  it  gives  a 
much  increased  insulation 
value. 

When  used  without  cotton 
or  silk  covering  it  takes  up 
much  less  space  and  has 
good  insulation  value. 
Will  not  crack  when  bent 
and  will  not  get  brittle 
when  subjected  to  high 
temperatures. 
Write   for   details. 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES:  FACTORIES:       ^ 

1737  Brosdwajr,  New  York         York.  Pa.,  and   Weehawken,  N.  J. 
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Imperial  Tie  Tampers 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 
COMPANY 


KKLV       JfS 


f/ 


*         «    GENERAL    OFFICES.  II  BROADWAY.  NEWYORK   •         «         •       = 
coMcarfc  c^^*c€j  a  rotf£/GM  ounces  % 

MaTTL*  HU'riTTfu  ■.■>.  ..•.  .....  ^^P«         IJIMOOX  ■ILWJir*"*  ro«,io  = 

-  siPvii    wwS«    •'.n«!.a'is    crT'^*Scfrt    Wm\.    5;i*A,.«r,-fl     f^^r^ss,."'^"    sssssr^f    = 
I  eKs    ssa-s"  !»;s—  K~-"'      "I*   sSS^r'    ssaf"-      iJ^^'ivi 
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Be  Independent 
I  of  Coil  Trouble 
I  use  I 

j  SALAMANDER  | 

I  Pure  Asbestos  | 

I  During    the    rush    hours    when    your    motors  ^ 

I  are    greatly    overloaded    and    become    exces-  1 

§  sively    hot    you    need    not    have    any    fear    of  = 

I  burnouts     if     the     coils     are     insulated     with  | 

I  Salamander     Pure     Asbestos.        It     will     not  '    g 

I  burn  no  matter  how  hot  it  gets.  i 

i  Send    us   your    burnout    coils   and    let    us    re-  § 

I  wind   them    for   you.      We   are    in   a   position  % 

I  to    rush    work,    thereby    helping    you    out    of  % 

i  your    difficulties.  % 

Independent  Lamp  &  Wire  Co.,  Inc.         | 

I  OFFICES:  FACTORIES:  | 

I        J737  Broadway,  N«w  York         York,  Pa.,  and  Weehawken,  N.  J.        1 


I     ; 
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Ll  KecUtc  Co. 
Ohio  Braai  Co. 
Waflncfaotiie  Klcc.  *  Xto.  Co. 

sSntt*  *  Koartinc  Oo. 

rwitn.  xi«k«i 

Bonnar-Tahalam  Tool  Oo. 
iBtamatioiuU  BadaUr  Oo.  The 
Wood  Co..  ChM.  W. 

ParUara,  Faad  Walar 

ScmUa  *  Sooa  Co..  Wm.  B. 


roatar  Oo.  t,.  B. 

Lackswvina  Stael  Co. 

■an*.  Maw 

Csmtria   Btad   Co 

Xfalralo  Btod  *  Ortbiaaea  Co. 


Caniacta  Btael  Oo. 


lAckswanna  Strri  Co 
Bafl    WaUtac       (Baa    Bnains    anJ 


WaMlBc 


BaUa,  BalaTlBc 

Foster  Co..   L.  B. 

Zalnlcker.  Waltar  A..  Supply  Oo. 
Inc. 
■•Uwajr  Bmlttr  Bwiuhaa 

Weatlnrhoaie  Blec.  k  Mfr.  Oo. 


Brtll  Co..  The  J.  O. 
Bectrle  Sarrlce  Buppllea  Co. 
Hale  h  Rilbnm  Corp. 
XcOolre-CQinminra  Mfr.  Co. 
SI.  Lonia  Car  Co. 

Bmnlwa.  Paver  BaTtnc 

Arthur  Power-SaTlor  Recordar  Co. 

Bactatera  sad  PKtinn 

Brill    Co.     The    J     O. 
Ble(*tric  Service  Sappllea  Oo. 
International    RealMter    Co..    The 
Booke  Automatic  lUfiater  Co. 

BatafereeoMnt,   Conerata 

American  Hteel  A  Wire  Co. 
Caraads  Slael  Co. 


Winding  Mik- 

CetoBMa  K.  W.  *  M.  I.  Oo. 
Bloctrle  Berrtoe  SappUea  Oo, 


■tflr 

Cleri 


Work    (Bee  slaa  Oalla) 
lereland  Amiatur<-   Workj 
ColtimbU  M.  W.  *  U.  I.  Oo. 
Oeneral   BIcetrio  Co. 
IiMlapaadant  Lamp  Wire  Co. 
WaaUnchenaa  Bee.  A  Mff.  Oo. 

BApiAMn*  Cat 

Columbia  M.  W.   *  M.  I.  Co. 
Blactrle  Sarrieo  BoppUaa  Co. 

■lalitaan.  Orid 

Oolumbfa  M.  W.  A  M.  I.  Oo. 


Oaoanl   Baetfte  Oo. 
WaaUixboaaa  Blee.  A  Mfc.  Oo. 

Betrtavsra,    Trailer      Wee    Oatakara 

Bad   Be«rte<rara,   Trellar) 


Jebaa-IlanTUIa  Oo.  B.  W. 


Ow 

Johno-MaoTflla  Co..  R.  W. 
Paataaoto  Co. 

■kaaftala 

BloOD   Co.,   "n* 
Oaoeral    Bleclrle   Co. 
WaaUodboiUa  llec.  A  Mfr.  Oo 


^<S? 


.00.  1J»0  iO. 

it.  hSiT o^'  Co. 

■mA  Flxtwaa,  Oar 

^Slll  Co     The  J.  O. 

•a^  MeMjJtar  Wladma 
■■la  A  Mtnmn  Carp. 


HeaMat  Ma««>«al 
PantMota  Co 

Balit  A'tanmn'Oerp. 
S«.  Lnnia  Car  Oo. 

aaad-Haad    BialaaiMl 

ArchfT  *  Baldwin 
Clereland   Armature  Worka 
Foeter   Co      L     B 

achla*  Oo.  O.  U. 


i^ 


Tl 

•rin  0* 


Tk*  i.  O. 


WHAT  AND  WHERE  TO  BUY 


Bhovala 

Hubbard  A  Co. 

Bhorala,   Power 

Brill  Co..  The  J.  O. 

Slsnala,  Car  Btartlnc 

Cooaolidated  Car  Beatinr  Oo. 
Electric  Serrice  Sappllea  Oo. 
National   Pneumatic  Co..  Inc. 

BInal  Sntaai.  Clock 

■lectrlc  Serrloe  SnppUaa  Oo. 
Nadiod  Slcnal  Oa-  tea, 
D.  8.  Blectric  Slcn^  Co. 
Wood  Co..  Chas.  N. 

Slcnal    Bratema,    Hichway    CroaalBC 

Nachoa  Slcnal  Co.  Inc. 
D.   8.   Electric   Sicnal  Co. 


^, 


amerie  Steel  Co. 

SUek    Adjnatera.       (See    Brake   Ad- 
Jaatera) 

Sleet   Wheela  and   C^attera 

AnderaoD  Mff.  Co.   A.   A  J.  M. 
Columbia  M.  W.   A  M.  I.  Co. 
Drew  Blectric  A  Mfr.  Co. 
Electric  Railwar  Equipment  Co. 
Mor»Jonea  Braaa  *  Meul  Co. 
Nuttall  Co..  B.  D. 


Saew-riows,   Swc  ^ 
Brtll  Cto..  The  /.  O. 
Columbia  M.  W.  A  M.  I.  Oo. 
Oonaolldateii  Car  Fender  0>. 
MoQulre-Cumminra  Mfr.  Co. 

Baliwlag    and    Brailnr    Apparataa. 
(Baa     WaldinK     Pro  wee  ea     and 


BoUarlaaa  Ooaaeetara 
Frankel  Connector  Co. 

Speed  Indleatora 

JohnaManTllle  Co..  H.  W. 

Mplkea 

American  Steel  A  Wire  <te. 

SplMac  Compoanda  _ 

Johaa-ManTllle  Co.  H.  W. 
Waitilirbouae   Elec.    A  Mfr.  Co. 

BpUetas  Btoeree.      (See  Clampe  aad 


Hprlnra.  Car  and  Trnek 

American    Strel    Foundrtea 
Ameriran  Sierl   li  Wire  Co. 
Bemis  Car  Trurk  Co. 
Brill  Co  .  Th»>  J.  Q 
Standard  Sleel  Worka  Co. 

Bprtnklera.  Track  and  Baad 

Brtll  Co     The  J    G. 
MrOulre-Cummiiira  Mf(.  Co. 
St    Loula  Car  Co. 

Steel    raatlnra 

Wharton.  Jr..  A  Co.,  Wm. 

Btapa.   Car 

Amniran  Maaon  Bafetj  Tread  Oo. 

irrtfiff    Iron    Workn 
tlnlreraal  Saletr  Tread  Co. 


■d    Btair    (a 
allpitlei) 
Irrlnr   iron   Works 


Btapa*  Bi 
Irrtnr 


ifetr 

iron  Worka 


Babcoek   A   Wlleoz  Oo. 
Oraaa   ■ngrr.  Oo. 
Waatlackonaa  Dae.  A  Mfr.  Oo. 


BoaMtara  Bona  Co..  t.  A. 


tAafcawanna  Sleal  Oo. 

~1r*fir  Iron  Worka 

WBaatMatera  ^^ 

Babeork  A  Wilcox  Oo. 
*>owar   SpaelaHy  Oo. 


Bwaaaan^  bbow* 
Bwaapara  aad 


(Baa  Baow  Plawn, 


BwNah  BMwda 

fndlaaapella  Baitcb  A  Pror  Oo. 
lla»apo  Iran   Worka 

■all^ia.  ftaak.     (■• 
t>ailal    Warfc) 


BtnaHMoaaa 
CBIaado  raaa 


Swltchea  and  Bwitehboarda 

Anderaon  Mff.  Co..  A.  A  J.  X. 
Electric  Service  Suppllea  Co. 
General    Blectrio  Co. 
WeaUnchouaa  Bloc.  A  Mfr.  Co. 

Bxnehniaaopaa 

Weaton  meol  Inatnmient  Co. 

Tampcra.  Tie 

loreraoII-Rand  (k>. 

Taaka,  Aah  and  Coal  Btorare 
Oraen  Sndnoerinr  C!o. 

Tapaa  aad  Olatha.      (Bee  Inanlatlnr 
Cloth,  Paper  aad  Tape) 

Telephoaea  and  Parte 

Electric  Ben  ice   BuppUea   Co. 
Weatem  Blectric  0>. 

Teetlnr,   Commercial  and   Seetrianl 

Eleci   Teetlnr  Laboratorica 

Teetlnr   Inatnunenta.      (See  Inatra- 
meou,      Eleetrical 
TaaUnr.  etc.) 


Conaolldated  Car  Heatinr  0>. 
Gold  Car  Heatinr  &  LIrhtlnr  <>>. 
Railwajr    ntllity    Co 
Smith   Heater  Co..   Peter 

Thresd-Cnttinc   Toola 

WilUams  A  Co..  J.  H. 

Ticket  Choppera  aad  Daatroyera 

Electric  SierTiee  SuppUea  Co. 

Tie  Platea 

Cambria   Steel  Co. 
Lackawanna  Steel  Co. 
Midvale  Steel  A  Ordnance  Co. 

Tica.    Mechanical 

Dayton  Mechanical  Tie  0>. 

Tlea  and  Tie  Bada,  Steel 
Barbour-Stockwell   Co. 
Camerie   Steel  Oo. 
International   Steel   Tie  (^ 

TIaa.  Waad  Oroaa   (Baa  Palaa.  naa. 


Tonne  Swltchea 

Wharton.  Jr.    A  Co..  Wm. 

Tool  Holdsra 

WllUama  A  Co.  J.  B. 

Tool  mcd 

Camerie   Steel  Co. 

Taola,  Lhiamwi'a 
Buah  Electric  Oo. 


Toola*      « mrw^^    «/«*«^^ 

WllUama  A  Co..  J.  B. 


(Baa    CatUac 


Tarebce,    Arclrl* 
Apparatus) 

To»r'      '  ineailaalaw  Btraalaraa 

A  .     Co. 

I  i-ii   Sleel   Truaa   Co. 

WrsiiiiiiiuuMi  Blac.  A  Mfr.  Oa. 

Track.  Balls  A  Splkra 

Lackawanna  Stpcl   Co 

Track  R«pan«lon  Jnlnia 
Wharton.  Jr..   A  Co  .   Wm 

Traeh.  Bpeelal  Wark 

BMrl>nnr  Hlof-kwell    Oo 

f.  >r   *  Croaatnr  Co. 

(  W    AMI.  Oo. 

I  ..or 

In']:*'. I'     -   :*«rit*-h  A  Fmr  Co. 

Nrw   Y'.rk   .<>»ii,.||   A  Croaainr  Co. 

Kamaiw>  Im.i   WnrV* 

n<    ixiuia  Fror  A  Swilah  Oa 

Wharton   Jr  .  A  Co..  Inc..  Wm. 

Traaafar  Taklea 

Arrhbold'BradF   Oo. 


anflrvaraaara 
Oiatml    Msetric  Co. 
WaMMhoaaa  *l»e.  A  Mfr.  Oo. 

leti,   Malr,   Car   Btaa 
n  Maaon  Bafatr  Ttaad  Co. 


Mfc  Oo. 


l^lc^lmfltlc  TrM>I  Co, 

da  M    W    A  M.  I.  Oo. 

Serrlca  SuppUea  Oo. 


Fairbanks  Co.,  The 
Hubbard   A  Co. 
Johns-ManTlUe  (ki.  H.  W. 
Railway  Track-work  Oo. 

TrolleT  Baaee.  Betrictinr 

Anderaon  Mfr.  Co..  A.  A  1.  M. 
Electric  Serrice  SuppUea  Co. 
Ceneral  Electric  Co. 
Nuttall  Co.   B.    D. 
Ohio  Braaa  Cte. 

Trollejra  and   Trolley  Byatcnw 

Ford  ChhiD  Block  Co. 

TroUer    Wheela.       (Baa   Wheela, 

Trolley) 
Trolley  Wire 

American  Steel  A  Wire  Cio. 

Anaconda  Copper  Mlninr  Oo. 

Roeblinr's  Sons  Co..  Jonn   A. 

Rome  Wire  Co. 

Tracks.  Oar 

.Vnieri.  an    Stwl   Foundries 
BemIs  Car  Trurk  Co. 
Brill   Co..   The  J.   G. 
McOulre-<>amnilnra  Mfr.  0>. 
St.  Louis  Car  Co. 

Tnhtnr,  Steel 

National  Tube  (^). 

Turbines,  Steam 

(}eneral  Electric  «3o. 
Terry  Steam  Turbine  Co. 
Weatlnrhouse  Klec.  A  Mfr  Co. 

TurnstUea 

Percy  Mfr.  Co..  Inc. 

Valvea 

Ohio  Braes  0>.  ■ 

Schuttp    A    Koertlnr   Co. 
Westinrhouse  Traction  Brake  Oo. 

TamlalMa.      (Sec   Palnta.  ate.) 

Tendlnr  Maehlnea,  Drlnklnr  Cap 

IndiTJdual  Drlnklnr  (Tnp  0>..  Inc. 

Ventilators,  Car 

Brill  (30..  The  J.  O. 
National  Railway  AppUanca  0>. 
Railway  UUHty  Co. 
St.  Lonia  Car  Co. 

Vlaea,  Pipe 

WllUama  A  Co.  I.  H. 

Voltmeter*.      (See  Instruments) 

Water  Bofleninr  A  Purttylnr  SyaWau 
Scaifc  A  Sona  Co..   Wm.  B. 

WattaMter* 

Weaton   Elec'l  Instrument  Co. 

Welded    Bail    Joints 

Indlanapolia  Switch  A  Proc  Co. 

Welders,  Portable  Klcetrle 

Electric  Railway  ImproTeoent  Oo. 
IndianapoUa  Switch  A  Pror  Oo. 

Wililag  Prsssaass  and  Apparataa 
Electric  Hallway  Improremrat  Co. 
Oaneral    Electric  Co. 
Motal   A  Thermit  0>rp. 
Weatlnrhouse  Elec.   A   Mfr.  Co. 

Wheel    Guards,       (Bee   Paaiaia    aad 
Wheel    (ioards) 

Wheel  rressaa.  (Sea  Maeklae  Teala) 

Wheels.  Car,  (Niat   Iraa 
Bemls    Car    Track    Co. 
GrilBn  Wheal  Oa. 

Wbeehi.   Car.   Steel   and  Steal  Tired 

American  SIcrl  Foundrtea 
Kcmis  Car  Truck  Oo. 
Standard  Steel  Worka  Oo. 

Wheela.  Trolley 

Anil»r«on   Mfr    Co..  A.  A  J.  M. 

Caninio    Sl"cl    Co. 

ColnmHla    M     W     A   M     t     (^. 

R)e.'tHc   Railway    BoultHnent  OO 

Electric  ScTTlce  SuppUea  Oo. 

Rureka   Co. 

fjcncrat    Fl#.c!ric   Co 

John*  Manrllle  Co..   H.  W. 

More  Jones    B     *    M.  <3o. 

Nnllall   Co  .    R     D. 

Slar    Braaa   Worka 

WhMlaa,  Air 

(Jenccal    Blectric   Oo. 

Ohio  Braaa  Co. 

Wmtlnrhouaa  TraeUoa  Brake  Oo. 

Wire  Bopa 

Ameriran  Steel  A  Wire  Qo. 
RoebUnr'a  Sona  Oo.  Jeaa  A. 

Wirea  A  C^blco 

Aluminum  CSo.  of  Anvrlra 
American    llarl   Works 
Amarleaa  Mati  A  wirs  Co. 
Anacoada  Copper  Mlninr  Oa. 
Copper  Clad  Sisal  0>. 
DAW  Puaa  0>. 
General    Bleetrte   Oo. 
Hahirshaw  Electric  CaWc  Co. 
BoebHor'a  Bona  Oo..  John  A. 
Roaaa  WIra  Oo. 
WaaUathoiM  Bae.  A  Mfc.  Oo. 

Weed   IVaaa^ratlvaa 
Barrett  <>0.  Hie 
Lladalay  Broa.  Oo. 


Wraaakaa 

wnBaaa  A 


Oo.  J.  R. 
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ERHAPS  you  didn't  know  it,  but  one  of 
your  men  is  on  a  trip  through  Latin 
America  in  your  interests.  He's  a 
McGraw-Hill  editor,  and  he's  your  man  because 
you  are  a  McGraw-Hill  reader.  Through  his 
eyes  and  ears,  and  camera  and  fountain  pen  you 
are  in  touch  with  engineering  conditions  in  South 
America.  He  will  study  engineering  trade  conditions 
for  you  and  the  benefit  of  his  experience  is  yours 

McGraw-Hill  editors  are  not  in  the  habit  of  sitting 
at  desks  and  editing  your  publication  with  a  guess-so 
viewpoint.  They  get  out  and  learn  things  on  the 
spot,  no  matter  what  the  cost.  Traveling  bags  and 
mileage  books  make  better  editorial  tools  than  paste- 
pots  and  shears.  The  publication  you  are  reading 
carries  a  cover-to-cover  atmosphere  of  field  contact. 
Vour  editors  kno>v  what  they  are  talking  about  and 
your  articles  come  to  you  first  hand — not  second,  or 
third,  or  fourth. 

You  receive  the  service  not  only  of  one  staff  of 
editors,  but  of  eleven  staffs.  Your  journal  reflects  the 
association  of  its  own  personnel  with  the  men  who 
make  the  other  ten  McGraw-Hill  publications.  Coal 
Age  men  know  what  is  happening  in  the  machine  tool 
world,  and  "C/iem.  &  Met."  men  have  their  offices 
adjoining  those  of  the  editors  of  Electric  Rail-way 
Journal.  Each  journal  serves  a  definite  and  special 
group  of  engineering  readers.  Yet  each  journal  gives 
its  readers  the  benefit  of  close  association  with  the 
other  branches  of  engineering. 

Your  subscription  to  a  McGraw-Hill  publication 
purchases  for  you  infinitely  more  than  paper  and  ink 
and  news.  It  makes  McGraw-Hill  men  your  men  and 
covers  for  you   the  world   of  engineering. 

The  11  McGraw-Hill 


Power 
Coal   Age 

American  Machinist 
Electrical   World 
Electrlcnl     Morrhandiiilng 
Journal   of   Eloptrlclty 
Klectrlc   Hallway   Journal 
KtigineerliiK    News-Record 
Ingeiiierla   Iiiternaclonal 


Publication 


McGraw-  Hill  Co.,  Inc. 

Tenth  Avenue  at  'ibih  Street 
New  York 
Chemtral  &   Metallurgical  KnginMrlng 
Engineering   A    Mining    Journal 
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ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 


A 

Alamioum   Co.   of  Amerira...  IJ 

AOMT.  Br>k«  Shoe  A  rdry.  Cu..  j0 

AnMrican  Car  Cu o.'> 

AoMrtcao   Bcctrlcal   Worlu....  40 

Aaarleao  Maaon  S.  T.  Co 82 

tmarlowi    Sleel  roondrta* 47 

Amariean  Btaal  A  Wire  Co 41 

Anaconda  Copim-  MInlnr  Co..  .  .  la 

Andaraon  Iff*.  Co..  A.  A  J.  M.  40 

Ardibold-BradT  Co 40 

Ardier  A  Baldwin.  Inc HO 

Arnold   Cc   The 28 

Arthur    Powar-Sarlnc    Reoorder 

■  Co 4S 

.\iilomaUc   Recloalnv  Clroolt 

Br<-«licr»  Co 41 


Baboock  A  WUcox  Co 41 

Baftoor-Blockwall  Co .19 

Balaa  Bxpandsd  Bteel  Traaa  Co.  30 

John  A 28 

Utt.  Co 43 

Car  Truck  Co 30 

r-Tahalaae  Tool  Co 45 

Brook  Oil-leaa  BearincCoi.  4S 

ort    Braaa   Co 0 

BtlU  Co..  Tha  J.  0 8« 

I  Jack  Utg.  Co 44 

nactrto  Co 44 

B]rIIaab]r  Enrlnerrinr  A  llana«a- 

CofD                                       .  2H 


Caaaron  BlacUical  Mtf.  Co...>  44 

OHBferla  Staal  Co 33 

Okaloa  ODlTart  A  Silo  Oo 41 

Ohmada  Staal  Co S5 

Oanwr  *  Co..  B.  J 40 

OMUiL  be,  Jmmtm  M 41 

OtaBoa  Co 30 

CMawe  roaa  Mf(.  Co 43 

Alaago  PDanmatleTMl  C0..16,  17 

Otoiti  *  Co.  a.  w 2g 

Otof«laad   AnaatOTa  Worka. ...  iO 

fltovrtaad  rare  Box  Co 4S 

Otntmi  Fror  A  Croaalnc  Oo.  .  .10 

OMMv,  Ine.  Barron  0 24 

oaiaaliu  M.  w.  a  M.  I.  Co  e4 

CH—elMatid  Car  Faodar  Co 47 

J  Oar  Baallna  Co 4a 

Fibre  Co..  The 43 

Olad  Btaal  Oa M 

Cmmr  Baalar  Co..  The 46 

CMiar  Oo.  43 


DAW  rnaa  Oo 

. .    43 

Danoo  llei!iual«ml  Tie  Co.. . 

..   13 

p— ifcii.  t.r 

. .    40 

Drew  SaeMe  A  Mf«.  Co 

..   4« 

B 

Pace 

Bk.-oiiomy  Electric  Oevicea  Co...  4& 

Electric    Equipment    Co 50 

Blectric      Railway      Bqolpment 

Co 40 

Klectrlc    Railway    ImproTcment 

Co 29 

Electric  Service  SnppUea  Co. . .  .  II 

Blectric  Storage  Battery  Co. . .  .  47 

Blectrtcal  Teatinr  I^boratoriea.  20 

Bnrel    A   Herenor 29 

Eureka  Co 10 


Panatel.  Robt.  M 28 

Ford.  Bacon  A  Darla 28 

Ford  Chain  Block  Co 44 

"For  Sale"  Ada 48-55 

Foaler  Co..   L.   B 50 

Frank.   J4.   K 49 


Oalena-Slcnal  Oil  Co i25 

General  Electric  Co.  .26.  Back  corer 
Gold  Car  Heatlnc  A  Ltc.  Oo. . .    45 

GoTomment  Advertlainr 62.  55 

Green  Bnrlneerinr  Co 42 

Griffin  Wheel  Co 38 

Onmey  Ball  Bearinr  Co rt.1 


Hablnhaw  Blactrto  Cable  Oo. . .  22 

Bale  A  KUbnm  Corp 45 

"Help  Wanted"  Ada 48 

Holat.  Bnalahardt  W 38 

Rubbard  A  Oo 40 

Hyman-MlcbaeU    BO.  51 


lodapandent  Lamp  A  Wire  Oo.  50 
lodlanapollf     Switch     A     Froc 

Co 20 

IndlTldual   Drinklnr  Cop  Oo...   45 

InreraollRand    Co 50 

Invrnt^rl.-i   Inlfma^Honal 10 

Inlemallonal  Recltter  Co..  The.  44 
International  Steel  Tie  Co.,  The  9 
Irrlnf  Iron  Worka 46 


Jacoba  A  Co..  J.  L 

Jaeadron.   W.  J 

Jobnaon   Faro   Box  Co. 
Jobna-Manrllle  Co..  B. 


R*llr   Cook*  A  Co 
Knhlman   Car  Co. 


Pace 

I^ackawaona  Siecl  Co 18.    19 

Undaley  Broa.  Co. ., 10 


.Mt:Gr»»  Hill  Cu     In.- 01 

McGulre-Cummlngs  Hit-  Co.  ...  17 

Melal  A  Thermit  Corp 14 

MldTale  Steel  A  Ordnance  Co. . .  3:i 

Mitchell-Rand  Mtg.  Co 44 

More-Jonea       Braaa       A       Metal 

Co 4" 


Nachod  Slcnal  Co.,   Inc 40 

National   Brake  Co 27 

National  Pneumatir  Co..  Inc....  27 

National  Railway  Appliance  Co.  47 

National   Tube   Co 40 

N.  T.  Switch  A  Crouini  Co 39 

Nllea-Bement-Pond  Co 44 

Nmlall  Co  .  R.  D 37 


Ohio  Braaa  Co. 


Pantaaote  Co Front 

Paray  M(r.  Co..  Inc 4.) 

Portable  Machinery  Co 30 

Poaitlont  Wanted  and  Vacant...  48 

Power  Specialty  Co 4  | 


lull   Joint    Co 1 

Railway  Track-work  Co ^ 

Railway  DtlUly  Co 47 

Raaapo  Iron   Worka 4t 

Repobllc  Bniinaara.  laa 211 

■Uehay.  Albert  8 38 

Boblason.   Dwirht  P 28 

Roebllni'a  8on»  Co„  Jolu  A 40 

Roae  wire  Co 4n 

Rooke  Automatic  BacMar  Oo. .  46 

Roaaell    Mtr   Oo 46 


PaH 

Balety  Car  Devlcea  Co 5 

St.  Loula  Car  Oo 34 

St.  Louii  FroK  A  Switch  Co..  .  .  41 

Samaon  Cordace  Worka 47 

Sanderaon   A  Porter 28 

Scalfe  A  Bona  Co..  Wm.  B....  4;i 

Schutle  A  Koertlnc 43 

Scofleld   Bnflnerrinc  Co 29 

Searchliiht  Section 48,- 55 

Smith  A  Co..  C.  E 28 

Smilh    Heater  Co..   Peter 45 

Staiidjird    Porrlnra   Co 32 

Standard  Steel  Worka  Oo 31 

Star  Braaa  Worka 46 

Stone   A   Webater 2S 

SInckl  Co.    A 46 


Templrton.  Kenly  A  Co..  Ltd. . .  44 

Terry  Steam  Turbine  Co 43 

Tole<1o  Bridre  A  Crane  Co..  ne  45 

Tool  Sleel  Gear  A  Pinion  Co.  .  .  36 


r.  S    Eli.lrl.-  Signal  Co 40 

United    Slate*    Graphite   Co....    46 
Unlrersal  Safety  Tread  Co 62 


Van  Dom  Coupler  Oo. 


"Want"  Ada.    48 

War  Dao-t Wl,  6« 

Waaon  MU.  Co BS 

Write  A  Bomi  Co..  M 36 

WeeUnrhonae  Blee.A  Mff.Oo.S.  35 
WeaUnchonae  Traction  Brake  Oo.  4 
Wxainn  Ki~.-I  Inatrumeot  Oo...    47 

"  '  A  Co.    Wm 41 

^*  "erlnf  Corp., 

-  .      J8 

WllUant  A  Co..  J.  R 43 

Wlab  Berrloe.  The  P.  Idw 80 

Wand  r<i     rh««    N  40 


Belnirker  Supply  Co  . 
ler  A 


Inc..  Wal- 
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UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 
Universal  Safety  Tread  Company 

40  Court  St.,  Boaton,  Maaa. 
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Quality  Railway  Motor  Bearings 


The  most  vital  factor  in  the  life  and 
service  obtained  from  a  railway 
motor  is  good,  dependable  bearings, 
and  bearings  made  to  fit  shafts  or 
axles  perfectly  will  save  pinions,  oil, 
shafts  and  axles. 

Columbia  axle  bearings  are  made  in 
absolutely  perfect  halves. 
In  addition  to  the  press  fit  of  arma- 
ture bearings,  a  common  method  for 
preventing  turning  is  by  use  of  keys 
or  dowels. 

Oil  grooves  are  cut  to  help  the  oil 
to  enter  and  more  evenly  distribute 


itself      throughout      the      bearing. 

The  edges  at  the  split  of  axle  bear- 
ings are  beveled  to  prevent  the  wip- 
ing away  of  the  oil  film  by  sharp 
edges. 

Edges  of  windows  are  rounded  and 
beveled  to  encourage  the  flow  of  oil 
into  the  bearing  surface. 

Columbia  bearings  will  be  machined 
to  give  the  clearance  you  have  found 
most  desirable  for  your  service. 

Columbia  makes  all  sizes  from  the 
largest  to  the  smallest. 


It  will  be  to  your  advantage  to  get  in  touch  with  us.      Write  for  details. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


TOOLS 

AmiAlur*    and    •xl*    ttralclllMlvr* 

Amwlur*   abaft   •tr«l|hi«n«r« 

AnMlar*  bvaii«>  u>4  *tmm4» 

Babblttlni   inal^ 

Bandlnf  and  b««dliif  n«cblB«« 

Car  bolau 

Car   r«vla<*r* 

Can   taylac   macblaaa  far  amalura  Iaa4a 

CM  windint    mathlnaa 

PInlan    pullara 

Ptt  lacha 

MCBal  ar   larol    •witcbaa 

Ta 


tut 


CAR  EQUIPMENT 

Annatur*  and  axla  baarlnca 

Armatur*  and  fiald  colU 

Baarlno   <axl«  and  armalural 

Bniah-holdara  and   bruab-holdar   aprta(a 

Braka,  door  and  olbar  bandlaa 

Braka    (ortlnta,    rilfinf.    ate. 

Car   Irfmmlnca 

Cofnmutatora 

Cantrollar   bandlaa 

Fartinva  of  all  kinda 

Caar  caaaa   (ataal  or  mallaabla  Irait 

Grid  raalatara 

Third-rail  aho*  baama  and  accaaaoriaa 

Trallay  palaa  falaall  mU  wbaala 
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100%  Safety 

Today  we  arc  living  in  an  age  when 
civic  authorities,  pubHc  utilities,  in- 
dustrial and  numerous  other  agencies 
seek  to  eliminate  all  hazard  affecting 
the  public's  safety.  The  installation 
of  Birney  Safety  Cars  is  an  important 
step  in  this  direction.  Step  accidents 
are  impossible,  and  the  automatic 
safety  features  also  eliminate  serious 
end  collisions.  Your  service  will  be 
nearer  100  per  cent  safe. 


■ 

I 


THE  J  G.  BRILL  COMP/INY 

. ^       Philadelphia,  Pa.       ^■™— ™-- 


AMERICAN  CAR  CO.,  St.Louis,Mo. 
G.C.KUHLMAN  CARCO.,Cleveland,0hio. 
WASON  MANFG.CO.,  Springfield,  Mass. 
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Old  Sol  cannot 
Soften  Westinghouse 
Cap  and  Cone 
Insulators 


Do  you  have  trouble  with  cap  and  cone  insulators 
softening? — Send  for  a  sample  of 

Westinghouse  Cap  and  Cone  Insulators 

They  Will  Not  Soften 


WMtiachouM  EUatriatAJManufMlurin*  Company 
KM«|PHUbur(k.  Pa 


Westinghouse 
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Efficient  maintenance  of  the  Air  Comprjessor 
is  forwarded  by  providing  a  good  Air  Strainer 


[: 


Westinghouse    "Bungalow"     Type     Air 
Compressor  fitted  with  an  8-in.  strainer) 


A  Good  Air  Strainer 

must  be  one  which,  while  performing  its  function  of 
straining  the  air  being  drawn  into  the  compressor,  will 
not  restrict  and  reduce  the  intake  of  air  at  the  strainer, 
either  by  insufficient  screen  area  or  by  clogging  up  of 
the  strainer.  These  two  evils,  common  to  air  strainers, 
are  avoided  in  the  Westinghouse  8-inch  type.  Its  large 
screening  area  permits  a  gentle  flow  of  air  to  the  com- 
pressor, and  its  practical  construction  makes  easy  the 
process  of  disassembling  to  remove  collected  dirt. 

Air  Brake  Building  Our  Business  For  a  Lifetime 

Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:  Wilmerding,  Pa. 


Boston,  Mass. 
Chicago,  111. 
Columbus,  O. 
Denver,  Col. 


Houston,  Tex. 
Los  Angeles,  Cal. 
Mexico  City 


New  York,  N.  Y. 
Pittsburgh,  Pa. 
San  Francisco 


Seattle,  Wash. 
St.  Louis,  Mo. 
St.  Paul,  Minn. 
Washington,  D.C. 
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The  Safety  Carls  Universal 


When  you  order  cars  equipped  with  our  Safety  Car  Control 
Equipment  you  order  apparatus  that  has  proved  its  right  to 
the  name  "Universal." 

From  Maine  to  Florida,  from  California  to  Washington, 
Safet>'  Car  Control  Equipments  are  demonstrating  by  the 
hundreds  their  ability  to  meet  and  improve  upon  the  service 
standards  of  the  displaced  two-men  cars. 

The  Safety  C^ar,  in  fact,  is  the  first  that  has  been  successfully 
ordered  and  used  regardless  of  climate,  topography  and 
"local  conditions."  You  cannot  go  wrong  when  you  order 
equipment  that  has  succeeded  on  scores  and  scores  of  roads 
within  the  brief  span  of  three  years. 


SAFETY  CAR  DKVICES  CO. 


CHICAGO 
Railway   Exdltng*  BM*. 


Main  Oftce— Boatmen's  Bank   BIdg.,  ST.  LOUIS.  MO. 

WASHINGTON,   D.    C.  NEW   YORK 

Munirr  BIdg.  Ciljr    InveMincm   Bld( 

CANADA — Canadian  Wr«iin|(hau»«   Co.,   Ltd.,   Hamilton,  Got. 


PITTSBURGH 
Wetiinghoute    BIdg. 
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MONTGOMERY  CAPITALIZING 
SAFETY        CARS 

O'B  E(IUIPPED 

Montgomery  has  joined  the  group  Montgomery   cars   are   well 

of  progressive  cities  which  capital-  equipped.     O-B  Catchers,  Trolley 

ize  the  low  cost,  revenue-produc-  Bases  and  Sanders,   Crouse-Hinds 

ing,  rapid  service  safety  car.  Imperial  Headlights  are  on  duty. 

The  Ohio  Brass  Company,  Mansfield,  Ohio 

New  York  Philadelphia  Pittsburfth  (Chicago  Los  Angeles  San  Francisco 


Manufacturers  Trolley  Materials, 
Car  Equipment,  Rail  Bonds,  High 
Tension  Insulators. 


Exclusive  Sales  Agents  in  the  U.  S. 
for  Grouse-Hinds  Imperial  Head- 
lights. 
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y  BEARS  THE   BRUNT 


Here  is  one  of  several  hundred  spans  on  the 
Brooklyn  Bridge. 

These  spans  receive  the  shock  of  trolley  wheels 
thousands  of  times  a  day — 

Sometimes  from  lightly  loaded  cars  traveling  at 
high  speeds — 

Sometimes  from  fully-loaded  cars  traveling  at 
slow  speeds,  but  taking  heavy  currents — and 

Always  on  heavy  grades. 

No  marvel  that  Phono-Electric  is  used  in  many  a 
span  on  this  famous  bridge!  Experience  of  the  operat- 
ing companies  proves  that  it  outlasts  copper  two  and 
three  times. 


Ootutecll 


The  International  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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The  DREW 

Catenary  Trolley  Hanger 

One  attractive  feature  of  the  Drew 
Catenary  Trolley  Hanger  is  that  it  can  be 
installed  without  removing  the  bolt  that  holds 
the  Clamping  Ears  in  place.  Simply  loosen 
the  bolt,  turn  the  free  member  of  the  ear  at 
right  angles  and  slip  the  messenger  under  the 
free  end  of  the  strap.  Now  tighten  up  the 
bolt  and  the  job  is  done.  The  ends  of  the  strap 
are  now  rigidly  locked  inside  of  the  Clamping 
Ears.  They  can't  become  loose  or  get  away. 
As  long  as  the  bolt  remains  tight  enough  to 
hold  the  trolley  wire,  the  loop  will  stay  in 
place. 

The  ease  of  installation  is  a  big  item  when 
speed  is  essential,  as  it  eliminates  the  handling 
of  a  larger  number  of  parts. 

Write  for  free  catalog 

The  Drew  Catenary  Hanger  is  (ulljr  described  in  our  latest 
blue  print  catalog  which  also  lists  a  complete  line  of 
Drew  Catenary   Equipment.      Write  today  for  a  fra*  copy. 

DREW  ELECTRIC  &  MFG.  CO. 


Cleveland,  Ohio 
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I  Follow  Mr.  Birney^s  plans  when  \ 
I  you  buy  Safety  Cars.  Insist  upon  I 
I    the  original  Safety  Car  and 

I   KEYSTONE  SPECIALTIES   I 


Practically  every  Safety  Car  is  equipped  with 
these  Keystone  Specialties 
"Golden  Glow"  Incandescent  Headlights  Keystone  Trolley  Catchers 

Illuminated  Car  Destination  Signs  Keystone  Air  Sanders 

Faraday  High  Voltage  Car  Signals  Keystone  Rotary  Gongs 

Write  for  data  sheets 

Ijlectric  Serviced  SnppTyrES  Co. 

Manufacturer  of  Railway  Material  and  Electrical  Supplies 


PHILADELPHIA 
17  and  Cambria  Streets 


NEW  YORK 
50  Church  Street 


CHICAGO 
Monadnock  Building 


Canadian   Distributors:    Lyman  Tube  &  Supply  Co.,  Montreal,  Toronto,  Winnipeg 


•  lll(MI>t)MltllllMII>IIIMIHIMIIIItllllllllllllHIIIIMIIIIHIIIIIIIUMIIIllllllHtMllllimilHlllllllllimmittlllllllllllllllllllllllMIIIIIIIHIIIHHMIIIIIinMIIII 
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Announcement 

Our  Wire  Mill  completed,  we  now  cast,  roll 
and  draw  Aristos  COPPERWELD  Copper 
Clad  Steel  Wire  under  one  roof  and  under 
our  own  supervision. 

Every  Coil  is  Inspected 
and  Guaranteed 

Aristos  COPPERWELD  is  especially  de- 
signed and  adapted  for  Railway  Signal  Work 
and  many  other  railroad  uses.  We  carry  a 
stock  of  bare,  weatherproof,  strand,  twisted 
pair,  bond  wires,  tie  wires,  ground  rods  and 
nails  in  our  Mill    and    Chicago  Warehouse. 

Made  and  sold  exclusively  hy 

COPPER  CLAD  STEEL  COMPANY 

Mill  and  Main  Office,  RANKIN,  PENNA. 

New  York  Sales  Office 
Room  530—30  CHURCH  STREET 

H^eslern  Sales  Representative 
STEEL  SALES  CORPORATION,  CHICAGO,  ILLINOIS 

Exfyort  Sales  Office 
Room  530—30  CHURCH  STREET,  NEW  YORK 
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High  electrical  conductivity  and 
physical  soundness.  These  qualities 
are  inherent  in  the  famous  B  &  M 
Electrolytic  Copper  Bars  from  which 
Anaconda  Copper  Wire  is  made  and 
are  reflected  in  the  high  quality  of  the 
finished  product. 

Anaconda  Copper  Wire  is  made  in 
sizes  and  temper  to  meet  every  re- 
quirement. 

When  new  construction  or  additions 
to  existing  lines  are  contemplated  it 
will  pay  you  to  allow  our  engineers 
to  figure  on  your  needs. 

ANACONDA  COPPER  MINING  COMPANY 

Rolling   Mills    Department 

Mills — Great  Fahs,  Montana 

General  Office:    111    IV.  IVasliingtnn  St.,  Chicagn 


l*hoti  Courtesir 
c.  M.  t  at.  p.  Hi/. 


JimCONDA  Copper  mre 

?d  Pro 


'From  Mine  io  Finished  Product  ' 
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CROWN 


ail  Bonds 
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Service  with 

Safety 


The  United  States  Automatic  Sig- 
nals are  your  schedule  guardians. 
The  safety  car  demands  higher 
speed  schedules,  greater  rate  of 
acceleration  and  less  headway. 

Ihe  higher  speed  schedules  de- 
mand in  turn  that  there  be  no 
delay  with  throwing  signals  by 
hand  or  leaving  the  car.  The 
greater  rate  of  acceleration  may 
mean  accidents  unless  your  cars 
are  protected  with  automatic  sig- 
nals that  do  not  fail  to  work.  Less 
headway  means  that  your  cars  are 
liable  to  rear-end  collision  on  sharp 
turns  unless  you  can  "look  around 
the  corner"  with  an  automatic 
signal.  Now  since  all  these  demand 
an  automatic  signal,  why  not 
equip  your  route  with  the  best? 

The  United  States  Electric  Signals 
never  fail.  Send  for  Bulletin  and 
it  will  tell  vou  whv. 


United  States  Electric  Signal  Company 

West  Newton,  Massachusetts 

Mepresenttilivei: 
Western:  Frank  F.  Bodler,  Monadnock  BldiJ.,  San  Francisco 
Foreign:  Forest  City  Electric  Services  Supply  Co.,  Salford,  En)iland 
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The  Power  for  the  Giant  C,  M.  & 
St.  P.  Locomotives 

\flows[\through 

DOSSERT  CONNECTORS 


THE  above  picture  shows  the  connec- 
tion between  the  500,000  circular 
mil  hemp  core  insulated  cable  car- 
rying positive  feeder  current  at  3000  volts 
D.C.  to  the  500,000  CM.  feeder  cable  at 
the  point  where  it  leaves  the  substation. 

Numerous  other  electric  railroads  arc  doing 
this  same  thing,  and  more. 

This  railroad  also  uses  Dossert  taps  to  con- 
nect the  300,000  CM.  starting  leads  to  the 
1,000,000  CM.  running  leads  of  the  2300- 


volt  synchronous  motor  of  the  2000  K.W., 
3000  volts  D.C  motor-generator  sets. 

Substantial  savings  can  be  effected  by  the 
use  of  Dossert  connectors  wherever  cable 
connections  have  to  be  made,  either  in  the 
power  house,  substation  or  on  the  feeder 
system.  There  is  a  type  made  to  fit  any 
ordinary  joint,  and  we  will  design  special 
connectors  to  meet  unusual  cases. 

It  will  pay  you  to  investigate.  Ask  for  our 
catalogue. 


DOSSERT  &  COMPANY 


H.  B.  LOGAN,  President 


242  West  4l8t  Street,  New  York 
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They  re  always  '^on  the  job 


99 


LITTLE  GIANT  Electric  Track 
->  Drills  are  seldom  seen  idle:  First, 
because  users  once  realizing  their  in- 
dispensable utility,  keep  them  busy. 
Second,  because  their  sturdy,  highly 
perfected  construction  resists  wear  and 
severe  service  even  in  the  hands  of 
unskilled  operators. 


Over  I200  Little  Giants  now  in  track 
drilling  service  are  performing  the 
work  ten  to  twelve  times  faster  than  old- 
time  hand  methods  at  a  saving  of  85 
to  90%  in  cost. 

Put  them  on  your  Spring  construction 
and  repair  work.    Ask  for  bulletin. 


Uluitration  shoius  Little  Giant  Track  Drill  on  the  Georgia 
Railiiiay  and  Pavjer  Company  property,    Atlanta,    Ga. 

Chicago   Pneumatic  Tool   Company 

Chicago  Pneumatic  Building    .   6  East  44th  Street    .    New  York 

Sales  and* Service  Branches  all  over  the  World 

•BnufiNOHAM  •Cwcaoo       •DvnioiT       Dm  Joruw  •PKiMPrtAfou*     •Pmiladoj'mia     RlCKMO^fD  •teATTu       Barcelona    Brusstls  Ckristiania       HoNOLLau        •LOhmoN  •MornuxL    Scota  Vancouveb 

•BovroM  •ClNCtNNATl       ELXH>KADD      PRANKUN    •LOS  ANOUJS  "NEW  ORLt\OT     •PrrreBUROH  SALTLAXlCtTT    -ST   LOUB     •BeRUN  BUFNOS  AlRB  •FRASERBURGH      ^OHANNMBUBO      MADRID       OSAKA  TOKYO  WiNNlPtO 

•BUTTAIO  •CLTVUAWD       U  PA30  HOUTtXW       MlLWAUKU     •NlW  YOKK  •PORTlAMD  .S AN  FRANCISCO      TUCSON  BOMBAY  CADIZ  HAVANA  USbON  MiLAN         -PARIS  TOROWTO 

____,^__  EL-32 


BOYER  PNEUMATIC  HAMMERS -LITTLE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS  ••  PNEUMATIC  HOISTS, 
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Unbroken  N9\Y  Rail 

100%  Efficient 


ndianapolis 

\V9ldPd  Rail 

Over  100%  Efficient 


INDIANAPOLIS 

"Simplex"  or  "Apex"  Welded  Joints  Insure 

Over   100%  Strength  and  Conductivity 
Compared  with  New  Rail 


Because  every  Indianapolis  joint 
is  perfect — because  these  joints 
eliminate  cupped  rail  ends,  loose 
pounding  joints  and  bad  bonds — 
the  cause  of  90*^  of  track  and  rol- 
ling stock  maintenance — over  100 
railways  in  this  and  other  countries 
are  "Indianapolis  Equipped." 
They  use  "Simplex"  or  "Apex" 
Joints  and  Indianapolis  Electric 


Welders  for  applying  the  joints  t«> 
the  rail. 

One  loose,  leaky  joint  can  "eat  up" 
the  savings  of  ten  good  joints. 

The  way  to  get  a  fcrmanently  per- 
fect track  return  is  the  Indian- 
apolis way. 

You  can  have  quotations'  or  im- 
mediate deliver}'.    IF  rite. 

Indianapolis 

Switch  &  Frog  Co. 

Springfield,  Ohio 
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Sheet  rial 


Durability    is    a    quality    in   sheet   metal 
that    seldom    receives    due    consideration. 
Toncan    Metal    possesses   this   quality  to  a 
degree  unsurpassed  by  any  metal  sheet  made 
from  Iron  Ore. 

Low  grade  sheet  metal  in  car  roofing,  in  ventila- 
tors and  similar  severe  service,  will  usually  answer 
the  purpose  very  well,  while  it  lasts. 

But  when  it  goes,  it  means  not  only  the  loss  of  sheet  metal — it 
means    also   the   loss   of   the   expenditure   for  forming  and  in- 
stallation. 

That's  why  low  grade  sheet  metal  is  the  most  expensive  sheet 
metal  you  can  buy. 

That's  why  the  quality  assured  by  the  Toncan  Metal  Trade' 
Mark  is  the  truest  economy. 

Thousands  of  installations — Roofing,  Siding,  Tanks,  Cul- 
verts, Gutters,  Pipes,  Ventilators — in  short,  every  conceiv- 
able place  where  sheet  metal  service  is  severe — stand  as 
lasting  evidence  of  the  durability  of  Toncan   Metal. 
Toncan  Metal  will  give  you  the  same  satisfactory  service. 
Write  tor  our  book  of  "Evidence" 

The  Stark  Rolling  Mill  Co. 

Canton,  Ohio 


Resists  Corrosion 
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l|t:Ke  RESILIENT  RAILWAY  TIE 

I  ^  \x^r/       ■<^jt^^i^f^     Builds  Track  with  no  comeBack^ 

I 


How  is  the  life  of  the  rail  prolonged 
by  the 

Resiliency 

of  Dayton  Mechanical  Ties? 

The  cushion  feature  of  Resilient  Rail- 
way Ties  allows  just  the  right  amount 
of  rail  deflection.  Always  the  same; 
in  the  frozen  ground  of  Winter  or  the 
soft  thawing  of  Springtime.  This 
lessens  rail  crystallization. 

The  joint  tie  supports  the  rail  ends 
from  the  base  of  the  rails  and  on  ex- 
actly the  same  level.  Broken  down 
jointsandbatteredrailendsimpossible. 

THE     DAYTON     MECHANICAL    TIK    CO..     704    COMMERCIAL     BLDC.     DAVTON.    OHIO 
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Texas  Electric  Railway 


Economy  Power-Saving  Railway  Meters,  by  recording 
the  kilowatt-hours  consumed^  show  both  the  motorman 
and  the  management  the  individual  "power  bills."  Thus 
they  get  down  to  the  very  fundamentals  of  energy  check- 
ing and  saving.  In  addition,  individual  car  energy  rec- 
ords afford  data  of  high  engineering  value  and  a  con- 
venient basis  on  which  to  inspect  car  equipment. 


Orders 

Economy 
Meters 


This  large,  high-speed,  in- 
terurban  system,  operat- 
ing at  600  and  1200  volts, 
will  install  a  complete 
equipment  of  Economy 
Meters  for  its  interurban 
lines  which  connect  the 
cities  of  Dallas,  Denison, 
Corsicana  and  Waco. 

This  contract  was  awarded 
after  exhaustive  competi- 
tive tests. 

The  decision  by  this  organ- 
ization to  install  Economy 
Meters  is  therefore  a  well 
earned  indorsement  of  our 
motto, 


"Meter  the  Energy— That's  What  You  Want  to  Save" 

Economy  Electric  Devices  Company 

General  Sales  Agent  Sangamo  Economy  Railway  Meter       old  Colony  Bldg.,  Chicago 


J.  G.  Monahan,  Los  Angeles 
Ludwig  Ilommel  &  Co.,  Pittsburgh 


National  Railway  Appliance  Co.,  New  York 


L.    A.    Nott,    San    Francisco 
Burton   R.   Stare   Co.,   Seattle 
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HERMIT  INSERT  RAHWELDING 

ERMINAFEDJERAGK^TROUBLES — 


7 


7 


TO^W 


It  took  the  THERMIT  INSERT  RAIL 
WELD  to  put  the  "Young"  in  Youngstown  track, 
for  an  inspection  in  September,  1919,  showed  that 
the  1 100  or  so  Thermit  joints  welded  by  the  Mahon- 
ing &  Shenango  Railway  &  Light  Co.  in  1916  and 
1917  not  only  were  still  in  perfect  condition  after 
over  three  years'  service  under  a  5-minutc  headway 
of  35,000  to  70,000  lb.  cars,  but  promised  to  add 
years  of  longer  life  to  the  joints  and  the  rails.  A 
careful  examination  of  n  large  number  of  scattered 
welds  showed  that  there  was  not  only  no  cupping  in 
evidence  but  no  indication  that  cupping  would  ever 

StnJ  for  Rail  WalJinM  PamphUt    1232 

METAL&mHERMlT 

com^OR/gU^TioN' 

^^  San  Frandsco 
ToroiVto 


occur.     An  accurate  2-ft.  straight  edge  was  used 
for  this  test. 

Only  11  breaks  out  of  the  1100  joints  have  been 
reported,  8  of  these  being  at  the  top  of  a  grade 
where  the  strain  was  exceptionally  severe. 


CKieet 

Pitts 


"Nnl  Stop,  Sharon  !" 
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Meet  the  Public  Demands 


Increase  Your  Service  without 
Increasing  Your  Rolling  Stock 

by  Equipping  Your  Cars  with 

National  Pneumatic  Door  and  Step  Control 


The  Public  demands  quicker  service 
especially  during  rush  hours.  It  prob- 
ably has  been  impossible  for  you  to 
speed  up  your  service  because  your  car 
stops  have  been  too  long.  Your  con- 
ductor has  had  his  hands  full  collecting 
the  fares  and  could  not  shut  the  door 
w^ithout  losing  lots  of  time. 

By  equipping  your  cars  with  National 
Pneumatic  Door  and  Step  Control  you 
not  only  save  the  conductor's  time  but 


speed  up  each  car.  The  stops  get 
shorter.  The  running  time  is  decreased 
which  enables  you  to  get  more  trips  out 
of  the  same  number  of  cars,  thereby 
making  the  service  frequent. 

This  makes  a  better  satisfied  public  and 
increases  your  revenue. 

National  Pneumatic  equipment  pays 
for  itself  in  a  very  short  time  out  of  the 
saving  effected. 


NATIONAL  PNEiJ^iTIC   COMPANY 


INC. 


50  Church  St.,  New  York         ^R  I  1^  -  Edison  Bldg.,  Chicago 

Works:   Rahway,  N.  J. 
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The  Universal  Rotary  Track 

Grinder 

Built  for  Speed  and  Economy 

The  selection  of  track  grinding  apparatus  should  be  gov- 
erned by  the  character  or  class  of  work  to  be  performed. 

The  "Universal  Rotary  Track  Grinder"  is  especially 
adaptable  for  removing  surplus  metal  produced  in  build- 
ing up  low  or  cupped  joints  by  means  of  the  arc  welding 
process. 

Features  of  this  machine  are:  An  outboard  bearing  on 
the  grinding  wheel  spindle — adjustment  of  grinding 
wheel  to  grind  at  any  angle — direct  drive  motor — large 
pneumatic  tired  derail  wheels — ease  of  operation — acces- 
sibility and  many  other  refinements  which  have  been 
brought  out  after  >ears  of  experience  in  the  manufacture 
of  track  grinders. 

•  Complete  details  sent  on  request. 

RAILWAY  TRACK- WORK  CO. 

3132-48  East  Thompson  St.,  Philadelphia 


*nmtt—W-t  m*  UlttU  Wtt 


ATI.AS    KAP.WAT   •VPI'LT 
CEtoWB.  III. 


niubonii.  i>*. 


L'llAH.    N.    WOOU   CO. 
Hoston,  Maw. 


HITCHCOCK.    UX)VD    A    00      Inr 
77A  Qomi  Vlitorta  m..  E   C 
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"It  Talks  the  Language  of  the  Motorman* 


Some  Things  Which 
Arthur  Power-Saving  Recorders 

Do  Not  Do 


(1)  They  DO  NOT  register  in  terms  of  kilowatt- 
hours  or  other  technical  units  which  are  not  understood  by 
the  motorinen.  You  cannot  get  the  motorman's  full  co- 
operation if  he  is  working  in  the  dark  as  to  what  the 
figures  actually  mean. 

(2)  They  DO  NOT  require  complicated  and  expensive 
bookkeeping  and  follow-up  methods  such  as  are  necessary 
when  other  devices  are  used.  Nothing  is  gained  if  you 
have  to  spend  as  much  or  more  for  clerks  as  is  saved  in 
power. 

(3)  They  DO  NOT  have  any  mechanical  parts  so 
delicate  as  to  require  floating  in  mercury  baths  to  avoid 
shock  and  jar.  Arthur  Recorders  are  inherently  rugged 
and  will  stand  up  in  hard  service. 

(4)  They  DO  NOT  require  frequent  calibration  as  do 
other  devices  nor  do  they  require  a  technical  expert  or 
college  professor  to  tell  whether  they  are  right  or  not.  A 
motorman  can,  himself,  check  their  accuracy  with  his  own 
watch. 

(5)  They  DO  NOT  have  visible  spinning  discs  to 
catch  the  motorman's  eye  and  attract  his  attention  from 
the  safe  operation  of  his  car. 

(6)  In   a    published    statement   the   following   was   re- 


cently claimed  as  one  of  the  advantages  of  a  competitive 
"energy-metering"  instrument  for  use  on  trolley  cars: 

"The  motorman  can  note  from  watching  his  meter 
the  relative  amount  of  energy  that  is  being  taken 
when  operating  on  series,  on  the  resistance  notches 
and   at    free    running   or   balancing   speed." 

We  do  not  advocate  motormen  watching  meters  while 
operating  cars.  We  believe  such  to  be  unsafe  and  im- 
proper operation.  Arthur  Recorders  DO  NOT  put  a 
premium  on  any  practice  contrary  to  safety  first  as  do 
certain  other  devices. 

(7)  They  DO  NOT  put  a  premium  on  excessively  fast 
feeding.  On  the  other  hand  they  penalize  the  motorman 
who  feeds  too  fast ;  likewise  the  motorman  who  feeds  too 
slowly,  thereby  encouraging  the  motorman  to  operate  his 
controller   at   a  medium   rate  of  speed. 

(8)  They  DO  NOT  require  several  different  sizes 
to  take  care  of  different  classes  of  equipment.  Oneffetand- 
ard  recorder  fits  all  types  of  cars. 

(9)  They  DO  NOT  have  to  be  wound  up  by  hand  as 
do  certain  other  devices.  They  are  automatically  self- 
winding, and  being  at  all  times  fully  wound  are  more 
accurate  than  are  other  devices,  and  are  therefore  fairer 
to  the  motormen. 


It  has  been  proved  that  Arthur  Recorders  are  the  simplest,  most  practical  and  most 
effective  power  saving  device  ever  developed  for  trolley  cars.  They  are  dust-proof 
and  tamper-proof.  Their  effectiveness  is  indicated  by  the  thousands  which  are  in 
successful    use. 

For  further  information  writm  to 

The  Arthur  Power-Saving  Recorder  Company 

Second  National  Bank  Building,  New  Haven,  Conn. 
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DURADUCT 


R*c.  U.  S.  Patent  OAe* 


"Do  Not  Substitute" 


Put  this  on  your  order  blank  and  when 
the  material  comes  in,  look  for  the  black 
dotted  line  on  the  interior  surface.  Then 
you'll  be  sure  you  are  getting  THE 
ONLY  NON-METALLIC  CONDUIT 
WITH  THE  SINGLE  INTERWOVEN 
WALL  AND  ROLLER-BEARING 
WIREWAY. 


Tubular  Woven  Fabric  Company 

KIANUPA.CTUHBK8   •  PAWTUCK.BT-  R.I, 

A.HALL  BERRY  '  GENERAL  SALES  ACBNT 

71-TJMurr»y  Stf»«l.l*«w\tork.  9  SoCllnton  Str«<et.ChtC«g« 

WENDEU.6WUCDUFF1E  Oaei  Broadva).  NfwYoAOlr 

Di!4rtbulon  tur  all  bmtn  oxmlrm  fmml  Ctnaila 
lH>»n»IW  l|]g[B^lT|  ritlll)i  'I'M ■  «arC«Midt 
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Bulletin  D 


yvCKLEy 
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ACKLEY BRAKES 

Found  The  World  Ovier 


iiiunumiimiMiir 


[HIimiNIILiMl 


The 

ACKLEY 

No- Staff  Brake 

Smooth  Drum  System 
No  Sprockets-No  Chain  Cutting 

The  double  eccentric  drum  re- 
tards chain  wear  and  provides  a 
special  regulator  feature  in  per- 
mitting the  unwinding  of  the 
draw  chain  only  to  the  extent 
necessary  for  brake  clearance. 


In  ordering  new  or  replacing 
old  brakes  specify 


Ackley 


Bulletin  E 


ACKLEY  DRAKE  &^  SUPPLY  CORPORATION 

G  S  AGKLEY  t/  COMPANY.  REPRESENTATIVES 

n  50  Church  Street.NevvrYoik.U.SA. [ 

Asc'ndcs  ^/trausf!wu6  die  M^rid' 
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Checking    Fares   on 
200  Properties  with 

JOHNSON  FARE  BOXES 

More  than  200  of  the  most  important  railway  systems  in 
the  country  have  found  the  solution  of  their  fare  collection 
and  accounting  problems  in  Johnson  Fare  Boxes. 

These  companies  have  found  by  experience  and  actual 
test  that  Johnson  Fare  Boxes  make  it  possible  to  approach 
the  aim  of  every  railway  man — to  get  a  fare  from  every 
passenger  and  deliver  these  fares  to  the  company. 

The  following  list  of  properties  partially  tells  the  story 
of  Johnson  Fare  Box  efficiency. 


These  Roads  use  more  than  1,000 

JOHNSON  FARE  BOXES 

Public  Service  Ry.  Co. 

United  Railways  Co.  of  St.  Louis 

United  Ry.  &  Electric  Co.,  Baltimore 

Third  Ave.  Ry.  Co. 

Twin  City  Ry.  &  Lt.  Co. 

More  than  500 

JOHNSON  FARE  BOXES 

on  these  Roads 

Connecticut  Company 

Eastern  Massachusetts  Street  Ry.  Co. 

Capital  Traction  Co.  and  Washington  Ry. 

&  El.  Co. 
New  York  Rys.  Co. 
United  Railroads,  San  Francisco 
Seattle  Municipal  Street  Railway 


More  than   100 

JOHNSON  FARE  BOXES 

used  here 

Denver  Tramways  Co. 

Omaha  &  Council  Bluffs  St.  Ry.  Co. 

San  Francisco-Oakland  Terminal  Rys. 

International  Railway  Co. — Buffalo 

Memphis  Street  Railway  Co. 

Northern  Texas  Traction  Co. 

Dallas  Railway  Co. 

Municipal  Ry.  of  San  Francisco 

Houston  Electric  Co. 

San  Antonio  Public  Service 

Tacoma  Railway  &.  Power  Co. 

New  York  State  Rys.  (Rochester,  Syracuse 

and   Utica) 
Tri-City  Railway  Co. 
New  Orleans  Ry.  &.  Lt.  Co. 
Michigan  Ry.  Co. 

St.  Joseph  Ry.,  Lt.,  Heat  &  Power  Co. 
Brooklyn  City  R.R.  Co. 
Lot  Angeles  Ry.  Corp. 


171  Other  Railways 

Bmtidai  Iht  ahov  litlmd  propmrliti  Ihera  are  171  other  electric  railway! 
ueirtg  up  to  100  Johnion  Fare  Boxet. 

What  Johnaon  Fare  Boxet  have  accomplithed  for  Iheie  roadi  they  will 
aecompliih  for  you.      Write  today  for  complete  data. 

JOHNSON    FARE    BOX    COMPANY 


Jackson  Boulevard  &  Robey  Street 
Chicago 


50  East  42nd  Street 
New  York 
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DAVIS  STEEL  \VHEELS 


American   Steel  Foundries 

1100   McCormicfe  BiiiIcKn6,Chicado 
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Two  That  Belong  Together — 

Safety  Cars 


and 


H-B  Life  Guards 

Put  them  together  and  the  result  will  be — money  saved 
on  accidents.  Safety  in  car  operation  and  a  better  satisfied 
riding  public. 

The  H-B  Life  Guard  is  now  the  standard  on  most  roads 
in  this  country  and  should  be  on  yours. 

Sen  J  for  d»taU» 


H-B 

Life 
Guards 


The  Consolidated  Car  Fender  Co. 

Providence,  R.  I. 

General  Sales  Agent 

Wendel  &  MacDuffie  Co. 

61  Broadway,  N.  Y. 


Providence 

Car 
Fenders 
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GRAY  PERFECTION 
Friction  Tape 

UTILITY 

Friction  Tape 

HOLDTITE 

Friction  Tape 

RELIO 

Splicing  Compound 

USCO 

Splicing  Compound 


Utility  Friction  Tape 

Wherever  a  thin  friction  tape  is  de- 
sired, we  recommend  Utility.  It  is 
coated  on  both  sides  with  a  black 
compound  that  is  adhesive  and  has 
the  proper  insulating  qualities. 

Utility  is  durable  for  outside  or  in- 
side work,  or  for  telephone  work. 

United  States  Rubber  Company 

The  World's  Largest  and  Most  Experienced 
Manufacturer  of  Mechanical  Rubber  Goods 
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Cut  DoAvn  Your 

Maintenance  Costs 

By  Using 


STOS 


Asbestos  Covered  Magnet  Wire 


Rockbestos  insulation  is  as  durable  as  the  wire 
itself  and  its  employment  insures  generators, 
magnets,  motors,  solenoids,  transformers,  and 
electro-magnet  windings  of  every  description 
against  burning  out  from  any  cause,  thereby 
reducing  the  possibility  of  breakdowns  to  a 
minimum  and  doing  away  entirely  with  any 
need  of  the  expensive  and  time-consuming 
process  of  rewinding. 


R«Kkbestos  covered  wire  and  cable  has  a  field 
peculiarly  its  own.  It  must  be  used  where 
considerations  of  safety  from  destructive  and 
severe  temperature  rises  in  electrical  appara- 
tus will  not  permit  the  use  of  the  conven- 
tional forms  of  conductors  insulated  with  in- 
flammable or  slow-burning  materials. 


If.  you  will  so  indicate,  we  shall  be  glad 
to  submit  samples   of   Rockbestos  wire. 


Marlin-Rockwell  Corporation 

Insulated  Wire  Division 

New  Haven,  0>nn.,  U.  S.  A. 
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Keeping  Abreast  With  the  Times 


The  above  picture  shows  the  first 
Electric  Cars  used  in  this  country 
and  the  picture  at  the  bottom  of 
the  page  the  new  one  man  Safety 
Car  which  is  the  latest  type  of  car 
used  today. 

Note  the  great  progress  that  has 
been  made  in  these  comparatively 
few  years  in  Street  Cars. 

Just  so  has  this  progress  been 
made  in  Galena  Oils  and  Galena 
Service.     Our  research  and  en- 


gineering Departments  have 
worked  hard  to  keep  one  or  two 
steps  ahead  of  the  times  and  to- 
day— just  the  same  as  in  1869 
when  our  business  was  founded — 
we  stand  in  advance  of  the  prog- 
ress of  the  times. 

Galena  Service  is  now  working 
at  maximum  efficiency  in  the  work 
of  producing  betterments  i  n 
operation  through  scientific 
methods  of  lubrication. 


When  Galena  Service  Goes  In,  Lubricating  Troubles  Go  Out! 


Galena-Signal  Oil  Company 


r^ 
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New    York 


Franklin,  Pa. 


Chicago 


Works  at  Franklin,  Pa.,  Parkersburg,  W.  Va.,  Whit- 
ing,   Ind.,    St.   Louie,    Mo.,    Bayway,    N.    J.,    Toronto, 
Can.,  Rouen,  France 

Offices  in  all  principal  cities  of  U.  S. 
London  Buenos  Aires  Paris 
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Fortn  P-2  Hanger 


Form  S  Strain  Ear 


SW6  Sectionalizing  Switch 


Form  N  Trolley  Frog 


Line  Material  of  Proved  Economy 


The  only  parts  of  the  Form 
S  Strain  Ear  and  the  Form  N 
Trolley  Frog  that  are  subject 
to  wear  are  easily  renewable. 
When  these  parts  become 
worn  it  takes  but  two  or  three 
minutes  to  make  a  replace- 
ment. No  tackle  is  required, 
as  the  body  portions  are  not 
loosened  from  the  trolley  wire. 

The  Form  P-2  Hanger  has 
long  been  known  as  the 
"penny  a  year  for  main- 
tenance" hanger.  Rheostat 
insulators  are  interchangeable 
with  this  hanger  for  replace- 
ments. 


The  G-E  Automatic  Sec- 
tionalizing Switch  normally 
ties  all  the  sections  together, 
equalizing  the  voltage  all  along 
the  line  and  making  additional 
power  available  to  handle 
peak  loads.  Should  a  short 
circuit  occur  at  any  one  point 
the  switch  automatically  iso- 
lates the  affected  section  until 
normal  conditions  have  been 
restored. 

The  complete  line  of  G-E 
devices  for  ordinary  overhead 
construction  is  described  in 
Bulletin  44004-A. 


G-E  Line  Material 

Can  be  delivered  promptly  from  stock 


Generall^Electric 


General  OlTice 
Schenectady.  NY 


Com 


any 


Sales  Ol'flces  in 
all  laigc  cities 
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Association  Standards 

Are  Gaining  a  Foothold 

THERE  are  good  reasons  for  the  belief  that  the 
American  Association  standards  are  gaining  in  use 
and  popularity.  As  evidence  of  this,  a  recent  visit  by 
the  writer  to  a  large  plant  where  special  trackwork  is 
manufactured  disclosed  the  fact  that  the  association 
standard  girder  guard  rails  are  being  specified  for  the 
major  portion  of  the  current  orders  passing  through 
the  plant.  Incidentally,  it  was  noted  that  the  7-in., 
140-lb.  section  predominated. 

Our  talks  with  manufacturers  representing  other 
lines  indicate  that  a  similar  situation  exists  with  respect 
to  the  use  of  many  other  standards  which  bear  the  ap- 
proval of  the  association.  The  long-standing  tendency 
toward  individual  design  seems,  at  last,  to  be  giving  way 
to  the  publicity  which  has  been  given  to  the  standards. 
With  this  foothold  gained  in  the  strongholds  of  "per- 
sonality" and  "local  conditions,"  the  association  should 
quicken  its  efforts  to  sell  its  standards  to  the  industry, 
and  the  aid  of  the  manufacturers  should  be  asked  to  a 
greater  degree.  They  should  be  reminded  that  their 
catalogs  and  advertisements  should  place  emphasis  upon 
every  product  which  bears  the  approval  of  the  associa- 
tion. There  should  be  no  let-up  in  the  campaign  of  edu- 
cation which  the  committee  on  standards  organized  at 
last  year's  convention  to  advertise  and  popularize  the 
several  standards  of  the  association. 


"Count  Ten. 

You're  Blowing  Up" 

AS  a  maker  of  phrases  Mr.  Curran,  president  of  the 
L  Borough  of  Manhattan,  New  York,  is  getting  quite 
a  reputation.  In  the  early  stages  of  the  New  York 
investigation  Mr.  Curran  remained  quiescent.  As  the 
investigation  continued  on  its  interminable  way  the 
thing  began  to  get  under  Mr.  Curran's  skin.  One  day 
he  arose  and  wrote  himself  down  in  local  history  by 
saying,  "While  the  Mayor  talks,  the  people  walk."  More 
recently  in  the  traction  inquiry  he  suggested  to  one  of 
his  fellows  on  the  board  that  the  alderman  "Count  ten. 
You're  blowing  up." 

These  are  not  weasel  words.  We  know  some  people 
not  in  public  life  who  could  afford  to  count  ten  occasion- 
ally. One  such  is  the  manager  of  an  electric  railway 
who  .said  in  a  newspaper  interview  that  it  was  no 
further  from  the  Mayor's  office  to  the  general  manager's 
office  than  it  was  from  the  manager's  office  to  the 
Mayor's.  Of  course,  things  which  are  the  same  dis- 
tance apart  are  equally  distant  from  each  other.  The 
Mayor  to  whom  this  quip  was  addressed  probably  didn't 
know  the  difference  between  Euclid  and  Mary  Garden. 
Mayors  don't  have  to  be  discriminating;  managers  do. 

The  manager's  statement  was  foolish.  •  It  was  not 
foolish  because  it  was  a  fact,  but  because  it  was  a  fact  it 
was  foolish.     That,  perhaps,  sounds  Shavian,  but  it  is 


not  so  Shavian  as  it  sounds.  The  manager's  act  was 
courageous  but  foolhardy.  The  Mayor  didn't  count  ten. 
He  didn't  have  to. 

Mr.  Curran's  advice  is  like  that  given  by  old 
Gorgon  Graham.  Summed  up,  old  man  Graham  said 
that  when  you're  in  the  right  you  can  afford  to  keep 
your  head  and  when  you're  in  the  wrong  you  can't 
afford  to  lose  it.  It  would  pay  some  electric  railway  men 
as  well  as  others  to  paste  this  truism  in  their  hats  for 
reference.  A  man  may  be  right  in  the  convictions 
which  he  holds,  but  his  attitude  may  be  wrong.  Count 
ten,  gentle  reader.  You,  too,  may  be  blowing  up. 


Communities  Are  Acquiring  the  Sense 
of  Responsibility 

THE  present  strike  of  certain  steam  railroad  em- 
ployees may  be  worth  all  that  it  has  cost  and  is 
costing  the  country  if  it  establishes  a  proper  sense  of 
responsibility  by  the  community  for  its  own  welfare. 

The  present  day  is  eminently  one  of  specialization 
in  industry.  This  plan  has  niany  advantages,  but  it 
brings  about  a  condition  where  a  small  group  in  any 
essential  service  can  seriously  inconvenience  every  one 
else  by  suddenly  refusing  to  work.  This  is  what  is 
happening  now,  because  while  the  firing  of  locomotives 
is  only  a  very  small  part  of  our  industrial  life, 
reckoned  in  number  of  men  employed  compared  with 
the  total,  yet  it  is  a  necessary  cog  in  the  machinery  of 
industry. 

How  then  can  the  community  protect  itself  in  this 
age  of  specialization  from  the  unreasonable  demands  of 
a  small  but  essential  group  of  workers?  It  must 
obviously  do  something,  because  otherwise  it  would  be 
completely  at  the  mercy  of  any  group  anxious  to 
increase  its  proportion  of  returns  for  services  rendered. 

One  remedy  is  compulsory  arbitration,  but  another, 
which  was  initiated  during  the  Boston  policemen's 
strike,  continued  in  some  parts  of  the  Central  West 
during  the  soft  coal  strike  and  is  being  extensively 
employed  by  the  commuters  about  New  York  during 
the  present  firemen's  strike,  is  the  continuation  of  the 
work  by  volunteers. 

All  of  us  have  specialized  for  so  large  a  portion 
of  our  lives  that  we  sometimes  think  it  difficult  or 
impossible  to  carry  out  any  radically  different  task, 
even  if  only  temporarily.  But  this  diflJculty  has  been 
found  to  be  largely  imaginary  during  this  past  week 
about  New  York,  where  prominent  business  men  have 
been  acting  as  volunteer  firemen  and  crews  on  trains 
placed  at  their  disposal  by  the  .steam  railroad  companies. 
Needless  to  say  the  affair  has  had  a  tremendous 
influence  in  developing  a  sense  of  community  respon- 
sibility for  its  ovra  welfare  and  there  has  been  no 
scarcity  of  volunteers,  either  among  the  professional 
and  business  men  or  the  students  at  the  neighboring 
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technical  schools  and  colleges.  The  attitude  taken  by 
these  citizens  is  that  transportation  is  a  necessity  which 
must  be  continued  during  the  time  that  the  strikers 
and  the  railroads  take  to  settle  the  points  at  issue. 

The  average  American  citizen  is  pretty  adaptable  and 
the  war  has  developed  a  knowledge  of  the  power  of 
community  action.  It  has  also  shown  the  reserve 
strength  at  its  command  and  that  the  organization  of 
this  strength  is  not  a  difficult  task.  If  unions  are  wise 
they  will  see  the  meaning  of  all  this. 


Rolling-Stock  Equipment  Suffers 

From  Severe  Weather  Conditions 

THIS  is  the  time  of  year  when  the  mechanical 
man  wishes  the  equipment  of  the  cars  under  his 
charge  could  be  mounted  inside  the  cars  or  on  the  roof. 
Few  persons  outside  of  the  operating  and  maintaining 
forces  of  an  electric  railway  realize  the  great  amount 
of  work  that  is  necessary  in  order  to  keep  the  equip- 
ment on  the  road  during  the  winter  season.  To  keep 
the  tracks  clear  from  snow  is  a  large  task  added  to 
the  usual  work  of  running  the  road,  but  probably  the 
greatest  difficulties  from  the  equipment  man's  stand- 
point come  when  the  snow  commences  to  melt  and 
spring  rains  cau.«e  high  water  all  along  the  line.  To 
keep  the  tracks  clear  of  ice  the  water  must  actually 
be  swept  off  before  it  freezes.  Frequently  cars  are 
required  to  operate  through  water  from  a  foot  to  two 
feet  in  depth.  Of  course,  part  of  this  water  enters  the 
motors,  carrying  with  it  large  quantities  of  dirt  and 
other  refuse. 

Water  produces  harmful  effects  on  the  motors  in 
two  ways.  One  of  these  is  by  weakening  the  insula- 
tion. The  damp  mud  remaining  inside  the  shell  soon 
deteriorates  the  field  windings  and  grounds  and  short 
circuits  continue  for  a  considerable  time  after  the 
extreme  conditions  cease. 

The  second  way  in  which  harm  results  is  from  ice. 
Some  of  the  water  which  enters  the  shell  freezes.  This 
ice  reaches  the  armature  and  even  the  commutator. 
In  addition  constant  effort  is  required  to  keep  the  bear- 
ings from  becoming  hot,  as  water  gets  into  the  bearings 
and  waste  and  this  freezes  and  entirely  prevents  lubrica- 
tion. Hot  armature  bearings  inevitably  result  in  rub- 
bing of  armatures  on  the  pole  faces,  with  resulting 
serious  damage  to  windings  and  wire  bands.  It  some- 
times happens  that  the  tracks  on  which  cars  are  laid 
up  out  of  service  become  flooded  and  freeze  overnight, 
■o  that  the  cars  actually  "freeze  in"  and  cannot  be 
moved.  Not  only  does  this  water  and  ice  cover  the 
tracks  and  form  ice  around  the  wheels,  but  it  also 
•ntcra  the  motors,  ao  that  they  are  also  firmly  frozen  in. 

The  department  of  electrical  repairs  of  a  railway 
ia  a  very  busy  place  at  this  season.  Hundreds  of 
armatures  come  in  for  repairs  and  field  coils  are  sent 
in  on  account  of  grounds  due  to  water  conditions. 
Many  are  water  soaked  so  that  they  require  drying  out 
before  repairs  can  be  made.  The  motors  are  not  the 
only  part  of  the  e<|uipment  to  suffer  either.  Grid 
resistors  l>ecome  overheated  from  slow  and  severe  opera- 
tion and  then  they  are  suddenly  splashed  with  water 
or  slush.  This  causes  the  grids  to  break  and  an  open- 
circuited  grid  usually  means  a  "dead  car."  During 
storms  and  sudden  thaws  of  the  present  winter  some 
roads  have  reported  a  majority  of  their  cars  as  crippled 
at  one  time.  No  wonder  the  repair  men  are  busy 
fellows. 


Illumination  Has  Close 

Relation  to  Maintenance  Costs 

A  CONTINUAL  question  is,  "Am  I  doing  all  I  can  to 
reduce  maintenance  costs?"  In  this  connection,  a 
topic  often  overlooked  is  the  relation  of  good  illumina- 
tion of  repair  .shops  and  carhouses  to  the  subject  of 
maintenance  cost.  If  it  were  shown  that  by  doubling 
the  lighting  costs  a  railway  company  could  save  from 
three  to  twenty  times  the  added  expense  in  reduced 
maintenance  charges  there  is  no  master  mechanic  but 
would  be  interested.  Yet  this  condition  may  exist  in 
any  shop. 

Good  illumination  fo/  mechanical  work  does  not  mean 
merely  enough  light  to  see  objects  worked  on  and  tools 
worked  with.  It  means  that  illumination  which  will 
allow  the  most  efficient  use  of  time,  equipment  and  mate- 
rial in  doing  a  certain  job.  Many  elements  enter  into 
good  illumination,  and  in  this  connection  illuminating 
engineers  have  been  getting  some  new  results,  due  to 
their  researches.  One  of  the.se  is  that  ability  to  .see 
.satisfactorily  for  work  is  a  function,  not  of  amount  of 
light  alone,  but  of  amount  of  light  multiplied  by  time, 
at  least  up  to  a  certain  "saturation  point."  That  is  to 
say,  by  changing  the  illumination  from  5  foot-candles 
to  10  foot-candles,  for  example,  the  operator  can  select 
the  correct  tool  twice  as  quickly,  he  can  locate  various 
parts  of  the  machinery  more  quickly,  can  move  about 
the  shop  faster.  In  short,  equipment  can  be  put  through 
the  shop  in  less  time  and  that  means  at  less  cost.  And, 
too,  better  vision  means  less  equipment  going  out  poorly 
or  not  fully  repaired,  only  to  fail  again  in  service. 

Another  effect  of  improved  illumination  is  a  physio- 
logical or  psychological  reaction  upon  the  workers  in 
the  shop,  causing  them  to  be  in  better  spirits,  to  want 
to  move  faster.  It  invigorates  or  instills  "pep."  The 
l)€neficial  effects  of  improved  illumination  are  cumu- 
lative. Of  course,  the  lighting  units  must  be  installed 
with  judgment  as  to  intensity  and  distribution  to  get 
the  best  effects.  An  illuminating  engineer  can  help,  but 
much  can  be  done  by  trying. 

Take  a  look  at  your  own  shop.  It  may  be  that  you  can 
do  something  in  this  line  to  reduce  its  costs. 


More  "Bouquets"  for  the  Givers  of  Good 
Electric  Itailway  Service 

AS  THESE  words  are  written,  steam  railroad  trans- 
/\.portation  in  .several  parts  of  the  country  is  badly 
tied  up.  Fortunately  the  electric  railways  have  been  "on 
the  job"  and  have  demonstrated  their  ability  to  handle  a 
vast  emergency  traffic  and  thus  to  perform  an  unusual 
public  service.  This  is  the  .second  occasion  within  a  few 
weeks  on  which  the  electric  railways  have  justly  earned 
the  prai.se  of  their  patrons,  the  earlier  one  being  the 
occurrence  of  the  heavy  snowstorms  which  visited 
several  sections  during  the  past  winter.  The  writer 
happens  to  live  on  one  of  the  lines  of  the  Public  Service 
Railway  of  New  Jersey  and  can  speak  from  experience 
of  the  splendid  way  in  which  that  utility  has  helped 
'to  fill  in  the  transportation  breach  caused  by  the  defec- 
tion of  railroad  switchmen,  brakemen  and  others  in  the 
vicinity  of  New  York  City.  Although  reasonably 
familiar  with  the  local  transportation  system  he  has 
gained  much  new  information  as  to  the  possibilitie.s 
of  getting  about  at  very  creditable  speed,  even  with 
the  suburban  steam  lines  in  a  state  of  almost  complete 
paralysis.     And  the  same  fact   i.«  illustrated   by   i>thpr 
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electric  railways  in  the  New  York  territory  and  in 
other  parts  of  the  country  as  well. 

The  bus  has  also  played  an  important  part  in 
relieving  congestion,  often  at  prices  which  are  several 
times  the  electric  railway  fares  for  the  same  lengths 
of  ride.  While  the  buses  have  done  good  service  (at 
very  profitable  rates)  they  could  have  done  much 
better  for  the  public,  and  at  lower  cost,  if  they  had 
formed  a  part  of  the  rolling  stock  of  the  electric  rail- 
way systems.  A  combined  railway  and  bus  system  would 
prove  to  be  a  wonderful  transportation  machine, 
especially  in  times  of  stress,  but  also  under  normal 
conditions. 

This  paper  ha.s  referred  before  to  the  essentiality  of 
electric  railway  service.  The  point  cannot  be  over- 
emphasized. Under  ordinary  conditions  the  service  is 
taken  as  a  matter  of  course  like  air  and  water,  except 
as  a  target  for  occasional  shots  of  criticism.  When  try- 
ing times  come  round  and  transportation  deprivation  is 
the  order  of  the  day,  then  the  inherent  virtues  of  the 
service  stand  out  prominently.  And  the  people  generally 
are  becoming  less  reticent  in  expressing  their  enco- 
miums. "Hurrah  for  the  trolleys!"  they  say.  "With  all 
their  faults  we're  glad  they  are  still  with  us." 


Tilting  at  Pavement  Windmills 
Is  Quixotic  but  Impractical! 

CAN  it  be  that  our  ever  zealous  civic  officials  are 
getting  afraid  that  the  goose  which  has  so  long 
laid  the  golden  eggs  of  free  pavements  and  perpetually 
free  maintenance  thereof  is  about  to  die  an  untimely 
death,  strangled,  as  it  were,  by  the  generosity  of  the 
public  officials  in  their  refusal  to  grant  a  sufficient  fare? 

Can  it  be  possible  that  they  realize  how  proportionally 
large  is  the  railroad  "free"  pavement  area  as  compared 
with  the  total  paved  areas  in  their  cities?  We  ask  this 
question  because  in  some  cities  the  railways  pave  from 
10  to  20  per  cent  of  all  the  paved  area  in  service,  and 
were  these  cities  to  add  such  areas  to  those  already 
maintained  by  them  there  would  be  a  burden  of  cost 
which  would  surely  make  the  taxpayers  howl.  For  every 
mile  of  track  in  a  paved  street  it  is  safe  to  .say  that  the 
railroad  pavement  area  now  costs  about  $25,000,  and 
in  some  large  cities  railroad  pavements  have  been 
valued  as  high  as  $6,000,000. 

These  comments  are  elicited  because  of  a  statement 
which  has  recently  come  to  our  attention  in  which  the 
argument  is  put  forth  by  a  city  engineer  that  the 
common  charge  against  the  railway  company  for  paving 
is  just,  and  should  even  be  increased,  in  spite  of  the 
fact  that  the  car  wheels  do  not  touch  the  paving.  As 
the  thoughts  expressed  may  be  held  elsewhere  it  is 
worth  while  to  answer  them  in  some  detail. 

To  begin  with,  he  says  that  car  weights  have  vastly 
increased  since  horse  car  days  and  that  these  increases 
cause  more  vibration,  which  is  detrimental  to  pave- 
ments. We  grant  the  weight  increases,  but  we  can 
show  him  tracks  and  pavements  over  which  40-ton  cars 
are  operated  without  a  tremor  in  the  rails  or  pavement. 
He  cites  the  fact  that  many  roads  are  required  by  law 
to  operate  cars  continuously,  which  prevents  their 
(es.sation  while  pavements  are  under  construction,  as 
being  detrimental  to  pavements.  That  all  depends  upon 
circumstances.  Again,  we  can  show  him  first-class 
track  pavements  over  ten  years  old  which  were  laid 
under  constant  car  operation  of  say  a  5-minute  headway. 

Our  champion  states  that  pavement  surfaces  should 


be  impervious  to  water  and  that  water  cannot  be  pre- 
vented from  getting  down  to  the  foundation  in  track 
pavements.  Well,  we  can  take  him  on  a  trip  to  many 
cities  where  the  street  railway  engineers  have  succeeded 
in  doing  that  very  thing. 

Our  Sir  Galahad  then  takes  a  tilt  at  costs.  He  says 
the  presence  of  tracks  requires  a  special  and  more 
expensive  pavement  construction.  We  can  show  him 
track  pavements  which  are  in  far  better  condition  than 
adjacent  roadway  pavements,  and  these  track  pave- 
ments not  only  did  not  require  any  more  concrete  than 
that  in  the  roadways,  but  the  track  pavement  actually 
cost  less  than  the  roadway  pavement  laid  by  the  city. 
In  connection  with  the  special  construction  he  claims 
as  necessary,  he  says  the  rails  require  special  types  of 
brick  at  the  gage  side  of  the  rails.  Not  so.  Regular 
brick,  properly  laid,  will  serve  as  well  or  better. 

Our  expert,  who  hails  from  a  rural  city  of  12,000 
souls,  calmly  states  that  the  presence  of  tracks  requires 
an  increased  width  of  pavement  in  order  to  provide 
for  the  traffic  on  both  sides  of  a  car.  He  wants  a  36-ft. 
curb  width  for  a  single  track  street.  Well  and  good,  but 
many  real  cities  here  in  the  East,  where  there  are 
almost  as  many  traffic  cops  as  there  are  inhabitants  in 
our  up-state  city,  find  that  a  great  deal  of  business  is 
done  under  dense  traffic  in  streets  of  from  34  to  36  ft. 
curb  width,  and  these  streets  have  two  car  tracks. 

He  says  a  24-ft.  curb  width  is  plenty  for  his  borough, 
if  car  tracks  be  omitted.  Very  likely.  But  he  misses 
the  point  when  he  says  that  his  36-ft.  street,  widened, 
as  he  says,  for  car  tracks,  costs  the  city  any  more  for 
pavement.  He  forgets  that  the  railway,  with  two  tracks 
in  the  street,  could  be  called  on  to  pay  for  18  ft.  of 
pavement,  leaving  18  ft.  for  the  town,  which  is  6  ft. 
less  than  the  24-ft.  width  which  he  says  is  needed  for 
a  street  without  tracks  and  for  which  the  town  must 
pay  all. 

Next,  on  any  .street  wher^  there  are  tracks  the  burden 
of  maintenance  is  partly,  and  in  some  cases  almost 
wholly,  borne  by  the  railway  companies.  Railroad 
streets  are  usually  main  arteries  and  they  attract 
traffic  to  them,  which  in  turn  takes  greater  toll  in  wear 
over  the  whole  street.  To  that  extent  the  city  must 
suffer  with  the  railroad  and  be  glad  that  it  does  not 
have  to  maintain  all  of  the  pavement. 

As  a  final  argument  in  favor  of  the  perpetuation  of  the 
uneconomic  Section  178  of  the  New  York  railroad  law, 
which  requires  the  installation  and  maintenance  of  pave- 
ments by  the  street  railroads,  our  gladsome  knight 
solemnly  affirms  that  the  life  of  pavements  on  streets 
where  tracks  are  located  will  be  reduced  50  per  cent. 
This  is  a  broad  statement  to  be  based  on  such  a  large 
sphere  of  action  as  a  tovra  of  12,000.  Again,  we  can 
show  him  pavements  in  tracks  which  will  outlast  the 
tracks  and  pavements  laid  fifteen  years  ago. 

We  have  commented  on  this  subject  in  a  somewhat 
facetious  vein  the  more  to  emphasize  the  principal 
fallacies  in  the  views  of  so  many  engineers  who  are 
in  charge  of  pavements  in  small  cities.  They  do  not 
get  around  enough  to  know  what  is  going  on  elsewhere, 
and  their  opinions,  formed  from  improper  local  condi- 
tions of  track  and  pavement  construction,  are  very  apt 
to  be  wide  of  the  mark.  Yet  our  railway  companies 
have  to  pay  the  price  of  such  provincialism.  It  seems 
that  there  is  a  need  for  a  campaign  of  education  for 
the  benefit  of  city  engineers,  with  the  object  of  proving 
to  them  that  tracks  and  pavements  can  be  made  to  work 
together  successfully. 
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Safety  Devices  of  the  Safety  Car* 

Facts  Regarding  the  Fundamental  Characteristics  of  Safety  Devices  and  the  Principles  of 

Operation  of  the  Various  Air-Operated  Parts  That 
Constitute  the  Equipment 

By  JOSEPH  C.  McCUNE 

Aaalatant  to  Olatrict  Engineer  Weatlnchoiise  Traction  Brake  Company,  New  Tork,  N.   T. 


SAFETY  devices  which 
include  the  air  brake 
and  safety  car  control 
equipment  have  universal- 
ly been  accepted  as  neces- 
sarj'  for  the  Birney  safety 
car.  But  the  necessity  for 
safety  devices  does  not 
arise  from  the  structural 
features  of  such  a  car  nor 
from  any  conditions  of  car 
construction,  but  rather 
from  conditions  of  car 
operation.  The  fact  that 
a  car  is  double  truck  or 
single  truck,  light  or 
heavy,  single  or  double 
end  does  not  in  itseif  in- 
dicate whether  safety  de- 
vices are  essential,  but  it 
is  the  method  of  car  oper- 
ation, whether  the  car  is 
operated  by  one  or  by  two 
persons,  that  determines 
this.      Safety    devices 

should  be  considered  as  a  means  whereby  car  opera- 
tion by  one  person  is  made  feasible  and  practicable. 
Probably  such  operation  will  be  most  successful  both 
from  an  operating  and  a  financial  viewpoint  with  the 
standard  Birney  safety  car. 

Safety  devices  are  demanded  fundamentally  because 
complete  reliance  cannot  be  placed  upon  human  capa- 
bilities. If  the  mental  man  functioned  correctly  in  every 
instance,  automatic  devices  could  be  omitted;  if  the 
physical  man  had  greater  capacity,  labor-saving  de- 
vices would  be  superfluous;  if  mental  and  physical  func- 
timu  were  properly  co-related  invariably,  interlocking 
of  operations  could  be  dispensed  with.  But  since  some 
of  these  contingencies  exist  actually,  the  conditions  of 
Operation  must  be  such  that  provision  is  made  not  only 
for  outright  man  failure  but  also  for  the  ordinary  physi- 
cal limitations.  It  is  the  function  of  the  safety  devices 
to  furnish  such  provision. 

To  sum  up,  the  safety  devices  provide  for  successful 
operation  of  the  safety  car  because  they  insure  that 
the  operation  shall  be  safe,  proper  and  easy;  safe, 
because  man  failure  is  provided  for;  proper,  because 
the  operator's  movements  arc  so  interlocked  that  they 
mast  be  taken  in  the  proper  sequence,  and  easy,  because 
the  operator's  labors  are  reduced  to  the  minimum  by 
the  use  of  air-operated  devices. 

The  particular  features  that  make  operation  safe, 
proper  and  easy  are: 

1. — The  car  cannot  be  «tarted  with  the  doors  open 


Foreword  to  the  Series 

THE  extension  of  the  use  of  safety  cars  and  the  con- 
stant broadening  of  the  field  for  them  suggest  the 
importance  of  familiarity  with  the  various  parts  that 
constitute  an  equipment.  Safety  devices  are  essential  to 
insure  easy,  safe  and  efficient  operation  of  the  one-man 
type  of  car.  The  cost  of  maintenance  and  the  number  of 
irritating  troubles  and  delays  which  occur  when  such  cars 
are  introduced  are  influenced  to  a  large  extent  by  the 
familiarity  which  the  operator  and  maintainer  have  with 
the  new  equipment.  Most  railways  are  unfamiliar  with 
the  new  types  of  apparatus  developed  for  this  service 
until  they  actually  have  them  as  an  addition  to  their  rolling 
stock. 

The  subject  of  safety  car  equipment  is  therefore  timely, 
hence  with  a  view  of  giving  the  present  or  prospective  user 
as  clear  an  idea  as  possible  of  the  functions  of  the  various 
parts  and  the  care  that  should  be  exercised  in  their  use  and 
maintenance  the  Electric  Railway  Journal  has  arranged 
for  a  series  of  articles  covering  this  subject.  This,  the  first 
of  the  series,  takes  up  the  fundamental  characteristics  of 
safety  devices.  Others  will  deal  with  the  care  necessary 
in  the  equipment  installation,  troubles  that  may  occur 
and  their  remedies  and  a  systematic  outline  of  the  best 
maintenance  practice,  together  with  equipment  tests. — EJs. 


*11|*  writer  dmlr««  to  wspreaa  hU  «ppr«cUtlon  of  the  courlMlM 
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because   the   brakes   can- 
not then  be  released. 

2. — The  doors  cannot 
be  opened  without  causing 
a  brake  application  suffi- 
cient to  stop  the  car. 

3.  —  Unintentional  re- 
moval of  the  operator's 
hand  from  the  controller 
handle  will  cause  an 
emergency  brake  appli- 
cation. 

4. — The  brakes  cannot 
"leak  off"  while  the  car  is 
standing  with  the  doors 
open. 

5. — An  automatic  emer- 
gency application  results 
if  either  of  two  pipes 
(emergency  and  safety 
control) ,  running  from 
platform  to  platform,  is 
ruptured. 

6. — The    doors    are 
changed     from     air-oper- 
ated to  hand-operated  whenever  an  emergency  applica- 
tion is  made  by  the  brake  valve. 

7. — The  power  is  cut  off,  sand  is  applied  and  doors 
become  hand-operated  whenever  an  emergency  applica- 
tion is  cau.sed  by  releasing  the  controller  handle. 

8. — If  excessive  cylinder  leakage  causes  a  service 
application  to  "leak  off"  while  changing  ends  an  emer- 
gency application   will   result. 

9. — If  the  platform  piping  be  ruptured  by  a  collision 
an  automatic  emergency  application  will  be  obtained 
and  the  damaged  piping  will  be  so  cut  off  as  to  prevent 
exhaustion  of  the  main  reaer^•oir. 

10. — After  a  stop  the  controller  handle  must  be 
pressed  down  before  the  brakes  are  released. 

11. — Ends  cannot  be  changed  without  making  a  brake 
application  before  the  operator  leaves  the  operative  end. 
or  an  automatic  emergency  application  results. 

12. — The  sand  is  automatically  applied  in  an  emer- 
Rency. 

18. — The    safety     features    are    obtained    without 
increase  in  the  number  of  manipulative  handles. 
14. — The  doors  are  air-operated. 
16. — Sanding  is  accomplished  by  air  without  the  use 
of  a  special  handle. 

16. — Provision  is  made  for  intentional  and  temporary 
release  of  the  controller  handle  without  emergency  a|>- 
plication  resulting. 

To  determine  how  these  variou.i  features  are  secured 
the  principle  of  brake  operation  should  be  first  under- 
stood. 

It  is  believed  that  an  explanation  of  the  principle  of 
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operation  will  contribute  to  the  reader's  ease  of  under- 
standing the  detailed  description  to  follow.  All  know 
that  an  air  brake  stops  a  car  because  compressed 
air  admitted  to  a  brake  cylinder  forces  out  the  brake 
cylinder  piston,  which  piston,  through  the  medium  of 
the  levers  making  up  the  foundation  brake  rigging, 
presses  the  brakeshoes  against  the  car  wheels  and  so 
develops  a  retarding  force  which  brings  the  car  under 
control  or  to  rest.  If  the  brake  equipment  is  such  that 
air  is  admitted  directly  to  the  brake  cylinder  from  the 
reservoir  by  means  of  a  brake  valve  and  no  other  means 
for  such  admission  exist,  then  the  equipment  is  said  to 
be  "straight-air"  equipment.  That  is,  the  distinguish- 
ing characteristic  of  straight-air  equipment  is  that  the 
brake  can  only  be  applied  by  conscious  manipulation  by 
the  operator.     If,  however,  the  brake  is  automatically 


because  of  the  slower  rate  at  which  reservoir  air  flows 
by  the  feed  groove  into  the  pipe,  a  pressure  differen- 
tial is  built  up  upon  the  piston,  which  forces  it  and 
its  attached  slide  valve  away  from  the  reservoir.  This 
movement  connects  the  slide-valve  ports  in  a  different 
way  from  that  existing  in  release  position  and  thereby 
causes  the  brakes  to  apply. 

From  this  explanation  it  is  evident  that  when  the 
pressure  in  the  pipe  is  reduced  with  sufficient  rapidity 
the  brakes  will  apply,  whether  or  not  this  be  brought 
about  by  the  operator.  That  is,  the  brakes  apply  auto- 
matically whenever  a  rapid  reduction  of  pressure  in  the 
pipe  is  obtained.  If  both  service  and  emergency 
application  are  brought  about  by  reductions  in  pipe 
pressure  the  equipment  is  said  to  be  "automatic"  brake 
equipment.     If,  however,  only  the  emergency  applica- 
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applied  under  certain  conditions,  independent  of  the 
operator,  then  the  equipment  becomes  an  "automatic 
equipment."  For  an  automatic  brake  the  triple-valve 
principle  is  employed. 

A  triple  valve  is  a  device  in  which  a  piston  operates 
in  a  bushed  cylinder.  To  the  stem  of  the  piston  is 
attached  a  slide  valve  which  travels  back  and  forth 
over  a  flat  slide-valve  seat,  covering  and  uncovering 
various  ports  in  its  movements.  The  slide-valve  side 
of  the  piston  is  connected  to  a  reservoir.  The  other 
side  of  the  piston  is  connected  to  a  pipe  leading  to  a 
source  of  air  supply.  When  air  is  admitted  to  this 
pipe  the  pressure  built  up  on  the  pipe  side  of  the  triple 
valve  piston  forces  the  piston  to  move  toward  the  reser- 
voir until  it  encounters  a  stop.  This  position  is  known 
as  "release,"  and  in  release  position  the  reservoir  and 
pipe  are  connected  by  a  small  feed  groove  in  the  piston 
liush.  Consequently  air  flows  by  the  feed  groove  and 
eventually  pipe  and  reservoir  are  brought  to  the  same 
pressure.  Now  if  the  pressure  in  the  pipe  be  reduced 
very  rapidly  by  allowing  air  to  escape  from  it,  since 
the    pressure    in    the    reservoir    reduces    less    rapidly 


tions  are  so  brought  about  the  equipment  is  "semi- 
automatic." An  emergency  application  is  distinguished 
from  a  service  application  by  the  inability  of  the  oper- 
ator to  limit  the  cylinder  pressure  attained. 

The  equipment  on  the  safety  car  is  semi-automatic. 
Obviously  it  requires  a  valve  of  triple-valve  type,  this 
valve  being  designated  the  "emergency  valve,"  and  a 
pipe,  called  the  "emergency  pipe,"  normally  charged 
to  reservoir  pressure,  connected  to  it.  It  should  be 
noted  for  use  later  in  the  description  that  when  the 
pressure  in  the  emergency  pipe  is  rapidly  reduced, 
regardless  of  how  the  reduction  is  brought  about,  an 
emergency  brake  application  will  be  obtained.  With  the 
general  principle  that  the  reduction  of  pressure  in  a 
charged  pipe  may  be  utilized  to  cause  movement  of  a 
piston,  as  explained  above,  in  mind,  the  operation  of  the 
individual  devices  will  now  be  explained. 

Operating  Principles  of  the  Safety  Devices 

The  safety  devices,  by  which  throughout  the  descrip- 
tion is  intended  the  air  brake  and  safety  car  control 
equipment,    comprise    the    following     (see    diagram) : 
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(1)  One  motor-driven  air  compressor,  (2)  two  main 
reservoirs,  (3)  one  safety  valve,  (4)  one  compressor 
governor,  (5>  two  brake  valves,  (6)  one  emergency 
valve,  (7)  two  controller  bases  with  pilot  valves  and  con- 
troller handle,  (8)  two  combined  foot  and  cut-off  valves, 
(9)  one  double  check  valve,  (10)  one  main  reservoir 
cut-off  valve,  (11)  one  sanding  reservoir,  (12)  two  cir- 
cuit-breaker cylinders,  (13)  one  brake  cylinder,  (14) 
two  door  and  step  controllers  and  (15)  sundry  cocks  and 
check  valves.  In  addition  to  these  devices,  there  should 
be  mentioned  five  pipes  running  the  length  of  the  car: 
(1)  The  main  reservoir  pipe,  (2)  the  emergency  pipe, 
<3)  the  safety  control  pipe,  (4)  the  straight  air  pipe  and 
(5)  the  sand  pipe. 

Of  the  above  devices  it  is  considered  that,  since  they 
are  so  well  known,  the  compressor,  safety  valve,  gov- 


flows  into  the  door-opening  pipe  when  doors  are  to  be 
opened  and  into  the  door-closing  pipe  when  doors  are 
to  be  closed.  The  function  of  the  emergency  pipe  has 
been  explained.  The  pipe  is  normally  at  reservoir 
pressure.  Since  the  equipment  is  semi-automatic,  air 
in  a  service  application  is  admitted  directly  to  the  brake 
cylinder  by  the  brake  valve.  The  pipe  by  which  this  air 
is  conducted  is  the  straight-air  pipe.  The  function  of 
the  sanding  pipe  and  of  the  brake-valve  exhaust  pipe 
is  self-evident. 

Three  conditions  .should  be  noted  in  considering  the 
brake  valve.  First,  pressure  to  hold  the  doors  closed 
is  obtained  from  the  emergency  pipe  rather  than  the 
main  reservoir  pipe,  in  order  that  the  doors  may  be 
made  hand-operated  in  an  emergency,  the  manner  in 
which    this    is    accomplished    being    de.scribed     later. 
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emor  and  brake  cylinder  require  no  description.  The 
other  devices  will  be  taken  up  in  order.  When  reference 
is  made  to  the  diagram  it  should  be  remembered  that 
this  is  simply  an  illustrative  drawing  and  does  not  show 
the  true  construction  of  the  parts. 

Tb*  brake  valve  has  six  positions :  (1)  Release,  (2) 
lap,  (8)  servica,  (4)  handle-off,  (5)  door-opening  and 
(6)  •merffency.  To  the  brake  valve  are  connected  seven 
pipes  (the  numbers  referring  to  raised  figures  cast  on 
the  pipe  bracket):  (1)  door-opening,  (2)  emergency, 
(8)  door-closing,  (4)  straight-air,  (5>  sanding,  (6) 
brake-Talve-axhaust  and  (7)  main  reservoir.  To  reaHie 
how  these  pipes  are  connected  in  the  various  brake- 
valve  positions  it  is  Arst  necessary  to  understand  their 
functions.  A  constant  supply  of  air  at  the  brake  valve 
is  required.  This  is  provided  by  the  main  reservoir 
pipe,  which  makes  permanent  connection  between  the 
main  reservoir  and  the  chaml>er  above  the  rotary  valve 
in  each  brake  valve.  Pressure  is  required  to  open  and 
to  close  the  doors,  as  explained  later.     Consequently  air 


Second,  as  a  safety  provision  the  doors  are  held  closed 
by  air  pressure  in  all  brake-valve  positions  except  door- 
opening  and  emergency.  Third,  the  emergency  pipe 
must  be  cut  off  from  chamber  A,  above  the  rotary  valve, 
whenever  air  is  flowing  from  this  chamber.  If  the 
emergency  pipe  is  not  cut  off,  since  the  air  in  the  pipe 
is  at  reservoir  pressure,  it  will  flow  into  chuml>er  A  and 
thence  by  whatever  outlet  the  rotary  valve  has  opened. 
This  will  bring  about  a  reduction  of  emergency  pipe  pres- 
sure and  possibly  at  a  sufficiently  rapid  rate  to  cause  an 
emergency  application.  To  prevent  such  an  occurrence 
the  pipe  must  be  cut  off  by  the  rotary  valve.  With 
these  three  conditions  given  it  in  apparent  that:  (1) 
In  release  the  emergency  pipe  is  open  to  the  main  reser- 
voir, the  door-closing  pipe  is  connected  to  the  emer- 
gency pipe  and  the  door  opening  and  straight-air  pipes 
are  connected  to  atmosphere  (brake- valve  exhaust 
pipe).  (2)  In  lap  the  emergency  and  straight-air  pipes 
are  lapped,  the  door-opening  and  closing  pipes  remain- 
ing as  in  release.     ^3)   In  service  the  emergency  pipe 
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is  lapped,  the  straight-aii-  pipe  is  opened  to  the  main 
reservoir,  the  door-opening  and  closing  pipes  remaining 
as  in  release.  (4)  In  handle-off,  same  as  lap.  (5) 
In  door-opening  the  emergency  pipe  is  lapped,  the  door- 
closing  pipe  connected  to  the  atmosphere  and  the  door- 
opening  and  straight-air  pipes  to  the  main  reservoir. 
(6)  In  emergency,  the  emergency  door-closing  and  door- 
opening  pipes  are  all  connected  to  the  atmosphere  and 
the  straight-air  pipe  to  the  main  reservoir. 

It  has  been  stated  that  the  door  cannot  be  opened 
without  obtaining  a  brake  application  and  that  the 
cylinder  pressure  is  maintained  so  long  as  the  door  is 
open.  By  referring  to  the  above  it  will  be  noted  that 
when  the  brake  valve  is  in  the  position  (door-opening) 
which  will  open  the  door  by  air  the  straight-air  pipe 
is  connected  to  the  main  reservoir,  so  that  the  com- 
pressor pumps  directly  into  the  brake  cylinder. 

In  normal  operation 
the  piston  4  and  the 
slide  valve  3  of  the 
emergency  valve  are 
in  the  position  shown 
in  the  diagram.  That 
is,  the  emergency  pis- 
ton does  not  move  ex- 
cept in  emergency  opv- 
eration.  That  this  is 
so  will  be  evident 
when  it  is  considered 
that  the  pressure  in 
chamber  B,  connected 
to  the  emergency  pipe, 
is  not  reduced  during 
a  service  application. 
Consequently,  pres- 
sure differential  suffi- 
cient to  move  the  pis- 
ton is  not  built  up. 
The  pressure  on  the 
piston  is  balanced,  in 
so  far  as  minor  fluctu- 
ations in  the  emer- 
gency pipe  are  con- 
cerned, by  means  of 
passages  n  and  t.  The 
choke  n,  since  it  checks  the  flow  of  main  reservoir  air 
into  the  emergency  pipe,  permits  the  building  up  of  a 
differential  on  the  piston  when  the  emergency  pipe  pres- 
sure is  rapidly  reduced.  Chamber  D  is  permanently  con- 
nected to  the  atmosphere  by  passage  s.  Since  chamber 
C  is  always  at  main  reservoir  pressure,  a  pressure  differ- 
ential, tending  to  hold  the  piston  in  release  position,  al- 
ways acts  on  the  small  end  of  the  emergency  piston.  This 
arrangement  provides  that  slight  differentials  on  the  pis- 
ton will  not  move  it  to  emergency  position,  which  is  de- 
sirable in  that  it  prevents  undesired  emergency  applica- 
tion. In  the  ordinary  service  application  air  admitted 
to  the  straight-air  pipe  by  movement  of  the  brake  valve 
to  service  position  flows  to  the  brake  cylinder  by  the 
straight-air  pipe  and  passage  d,  cavity  /  and  passage  a 
in  the  emergency  valve.  That  is,  as  noted,  the  emer- 
Kcncy  valve  does  not  operate  in  service  operation,  air 
to  and  from  the  brake  cylinder  merely  passing  under 
the  slide  valve. 

In  an  emergency  application,  however,  the  pressure 
ill  the  emergency  pipe  is  very  rapidly  reduced.  This 
means  that  the  pressure   in  chamber   C  becomes  con- 
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siderably  greater  than  that  in  chamber  B,  which  obvi- 
ously results  in  the  piston  with  its  attached  slide  valve 
moving  toward  the  right.  Main  reservoir  air  then ' 
flows  directly  through  the  emergency  valve  into  the 
brake  cylinder  by  means  of  passage  t,  chamber  C  and 
passage  a,  and  thereby  applies  the  brake.  Evidently 
the  brake-cylinder  pressure  will  be  immediately  built 
up  almost  to  that  of  the  main  reservoir,  and  since  con- 
nection between  reservoir  and  cylinder  is  not  cut  off 
the  capacity  of  the  compressor  is  available  toward  pre- 
venting the  brakes  "leaking  off."  At  the  same  time  the 
sanding  reservoir  (which  is  normally  maintained  at 
reservoir  pressure  by  means  of  passage  t,  chamber  C 
and  passage  g)  is  connected  to  the  sanding  pipe  by 
cavity  p  and  passage  h,  which  causes  air  to  flow  to  all 
sand  traps.  Moreover,  since  pressure  for  holding  the 
doors  closed  is  obtained  from  the  emergency  pipe  and 

since   the   air   in   the 

emergency  pipe  has 
been  vented  to  the 
atmosphere  the  pres- 
sure on  the  doors  is 
removed,  which  allows 
them  to  be  opened  by 
hand.  Relay  valve  E 
is  the  valve  by  which 
an  emergency  applica- 
tion is  brought  about 
upon  releasing  the 
controller  handle.  As 
will  be  explained  later, 
chamber  E,  connected 
to  the  safety-control 
pipe,  is  normally 
maintained  at  reser- 
voir pressure.  The 
annular  space  on  the 
lower  side  of  the  valve 
is  likewise  maintained 
at  reservoir  pressure 
because  it  is  connected 
to  the  emergency  pipe 
through  passage  e. 
Chamber  A  is  nor- 
mally at  atmospheric 
pressure  because  it  is  connected  to  the  circuit-breaker 
cylinders,  in  which  pressure  cannot  long  be  maintained 
because  of  the  drilled  opening  in  the  circuit-breaker 
cylinder  piston.  If,  therefore,  the  pressure  in  the 
safety-control  pipe  and  chamber  E  is  suddenly  reduced 
the  higher  pressure  acting  upon  the  annular  space 
on  the  lower  side  will  force  the  relay  valve  upward. 
The  emergency  pipe  is  then  connected  to  the  circuit- 
breaker  cylinders  by  passage  e.  A  sudden  drop  in 
emergency  pipe  pressure  results,  with  a  consequent  emer- 
gency brake  application.  In  addition,  the  air  vented 
to  the  circuit-breaker  cylinder  builds  up  a  pressure 
therein  which  moves  the  pistons  outwardly,  causing 
them  to  strike  the  circuit-breaker  handle  and  open  the 
circuit  breaker.  Of  course  the  power  is  then  cut  off.  It 
will  be  noted  then  that  a  sudden  drop  in  safety-control 
pipe  pressure  opens  the  relay  valve,  which  causes  an 
emergency  application  of  the  brakes,  the  sanding  of  all 
wheels,  the  cutting  off  of  power  and  the  release  of  air 
pressure  on  the  doors.  That  the  relay  valve  may  not 
be  opened  by  slight  differences  in  safety  control  and 
emergency  pipe  pressures  passage  y  through  the  relay 
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valve   is  provided,   which  permits  the  equalization   of 
such  differences. 

The  reader  should  observe  that  to  cut  off  power  it  is 
necessary  that  the  relay  valve  open.  It  may  be  caused 
to  open  by  "letting  go"  the  controller  handle.  On  the 
other  hand,  if  the  emergency  application  be  brought 
about  by  the  brake  valve  (reduction  in  emergency,  but 
not  in  safetj'-control  pipe  pressure)  the  relay  valve  does 
not  open.  The  first  operation  assumes  an  automatic 
emergency  application  because  of  man-failure,  the  sec- 
ond a  conscious  emergency  application  by  the  operator. 
In  the  former  case  the  power  must  be  cut  off  auto- 
matically; in  the  latter,  it  is  done  by  the  operator.  Con- 
sequently, since  no  need  exists,  power  is  not  auto- 
matically cut  off  when  an  emergency  application  is  ob- 
tained with  the  brake  valve. 

Safety  Control  Group  and  Combined  Foot  and 
Cut-Off  Valve 

The  pilot  valve  of  the  controller  base  is  the  actuating 
agency  of  the  "dead-man  feature,"  whereby  an  emer- 
gency brake  application  results  whenever  the  hand  is 
removed  from  the  controller  handle.  The  controller 
handle  is  pivoted  in  a  casting  which  rotates  with  the 
handle's  movement.  It  will  be  evident  from  the  diagram 
that  so  long  as  the  handle  is  held  down  the  bolt,  upheld 
by  the  handle,  will  compress  the  spring.  If  the  handle 
be  relea-^ed  the  compressed  spring  will  cause  the  bolt 
to  move  downward  and  strike  the  lever  in  the  bottom  of 
the  controller  base,  which  in  turn  will  unseat  valve  21 
and  seat  valve  22.  Now  when  the  controller  handle  is 
held  down  (the  spring  being  compressed)  valve  22  is 
un.^eated.  which  permits  main  reservoir  air  to  flow  into 
the  safety-control  pipe  by  passages  a  and  h.  As  ex- 
plained in  the  description  of  the  emergency  valve,  when 
the  safety-control  pipe  is  at  main  re.servoir  pressure  the 
relay  valve  E  is  seated.  If  the  controller  handle  be 
released  valve  22  is  seated  and  valve  21  unseated.  The 
seating  of  valve  22  cuts  off  main  reservoir  pressure, 
while  the  un.seating  of  valve  21  connects  the  safety -con- 
trol pipe  to  atmosphere  by  passage  /.  The  sudden  re- 
duction in  safety-control  pipe  pressure  resulting  causes 
the  relay  valve  to  open  and  brings  about  an  emergency 
application  with  a  cutting  off  of  power,  a  sanding  of  the 
rails  and  a  release  of  door  pressure,  as  explained  above. 

Any  unintentional  release  of  the  controller  handle  will 
cut  off  the  supply  of  main  reservoir  air  to  the  safety- 
control  pipe  and  at  t*ie  same  time  connect  the  pipe  to 
atmosphere.  The  resultant  dr«5p  in  safety-control  pipe 
pressure  will  of  course  cause  an  emerirency  application. 
That  the  operator  may  at  times  desire  to  release  the 
controller  handle  is  obvioos,  in  which  case  an  emergency 
application  is  not  dssind.  The  emergency  application 
Is  prevented  in  such  an  event  by  the  combined  foot  and 
cut-off  valve.  Before  the  hand  is  released  from  the 
controller  handle  knob  16  (see  diagram)  is  pressed  in 
by  the  operator's  foot.  This  causes  valve  7  to  seat  and 
rut  off  the  safety-control  pipe  from  the  pilot  valve. 
Therefore,  when  valve  21  opens  upon  the  release  of  the 
controller  handle  escape  of  safety-control  pipe  air  does 
not  Ksalt.  It  is  conseqaently  obvious  that  the  oper- 
ator's foot  may  relieve  his  hand  whenever  desired. 

In  the  above  description  the  case  considered  was 
where  the  operator  held  his  foot  on  the  knob  while  the 
car  was  in  motion  until  such  time  as  he  again  desired  to 
press  down  the  controller  handle.  At  a  stop  where  the 
operator  is  occupied  in  collecting  fares  it  would  be  incon- 


venient for  him  to  be  compelled  to  hold  down  knob  15 
continuously.  Such  a  necessity  is  obviated  by  cut-off 
valve  3.  When  a  brake  application  has  been  made  brake- 
cylinder  air  enters  chamber  F  and  when  a  pressure  of 
approximately  30  lb.  has  been  attained  valve  3  is  forced 
upward,  permitting  brake-cylinder  air  to  flow  to  the 
top  of  valve  16  and  force  it  downward.  This  downward 
movement  seats  valve  7  and  thus  cuts  off  the  safety- 
control  pipe  precisely  as  though  knob  15  had  been 
pres.sed  in  by  the  operator's  foot.  ^Vhen  the  cylinder 
pressure  has  been  reduced  during  the  release  to  about 
12  lb.  the  compressed  spring  above  valve  3  will  cause  it 
to  close.  Chamber  C  is  then  immediately  exhausted  to 
atmosphere  by  way  of  passage  b  and  the  vent  port  above 
valve  3.  Safety-control  pipe  pressure  acting  on  valve  7 
causes  it  to  move  to  its  upper  seat  and  again  connect 
the  safety-control  pipe  to  the  pilot  valve. 

In  addition  to  the  function  described  above,  cut-off 
valve  3  enables  the  operator  to  change  ends  without 
an  "emergency"  resulting  when  the  controller  handle 
is  removed.  Before  leaving  the  operative  end  the  oper- 
ator makes  a  .service  brake  application.  This  application 
results  in  valve  7  closing,  as  previously  explained,  so 
that  an  "emergency"  does  not  occur  when  the  controller 
handle  is  released.  If  the  brakes  "leak  ofT'  before  the 
operator  assumes  control  at  what  has  been  the  non-oper- 
ative end  valve  3  closes,  which  causes  valve  7  to  open. 
Since  the  controller  handle  is  not  held  down  safety- 
control  pipe  pressure  is  exhausted  to  atmosphere  by 
valve  21,  thereby  causing  an  emergency  brake  appli- 
cation. 

The  function  of  the  double  check  valve  is  to  cut  off 
the  non-operative  end  of  the  .safety-control  pipe,  since 
fhe  pilot  valve  on  this  end  is  open  to  atmosphere.  The 
check  valve  is  moved  from  one  seat  to  the  other,  depend- 
ing upon  which  section  is  charged  and  which  connected 
to  atmosphere. 

The  purpose  of  the  main  re.servoir  cut-oflf  valve  is  to 
conserve  main  reservoir  pressure  in  the  event  of  a  rup- 
tured main  re.senoir  pipe  beyond  the  cut-off  valve  itself, 
as,  for  in.stance,  a  ruptured  platform  pipe.  Without  this 
valve  a  main  reservoir  pipe  rupture  would  involve  a  very 
serious  drain  on  main  reservoir  pressure.  In  service, 
air  flows  by  pa.ssnge8  b  and  a  (see  diagram)  at  such  a 
rate  that  sufficient  differential  is  not  built  up  on  valve 
4  to  compress  the  spring.  In  the  event  of  a  broken 
pipe,  however,  pressure  in  chamber  A  \a  so  rapidly 
reduced  compared  with  that  in  chamber  D  that  a  dif- 
ferential is  built  up  sufUcient  to  move  valve  4  to  the 
right  and  thereby  cut  off  further  outflow.  The  broken 
pipe  is  in  this  way  disconnected  from  the  main  reservoir. 

Door  and  Step  Controller 

The  sanding  reservoirs  and  circuit-breaker  cylinders 
require  no  special  description.  The  door  and  step  con- 
troller fsee  diagram)  is  of  the  double-acting  piston  type 
with  the  pistons  connected  by  a  rack.  The  rack  oper- 
ates a  segmental  gear  attached  to  a  shaft,  which  shaft  in 
turn  actuates  the  rods  and  levers  which  open  and  close 
the  doors  and  steps.  With  this  type  of  controller  the 
door  is  held  closed  by  air  pressure.  When  it  is  to  be 
opene<l  the  door-closing  pipe  is  connected  to  atmosphere 
and  the  door-opening  pipe  to  the  main  reservoir.  When 
it  is  to  be  closed  the  process  is  reversed,  except  that  the 
emergency  pipe  is  substituted  for  the  main  reservoir. 
Slamming  is  prevented  by  a  cushioning  effect,  produced 
by  a  special  porting  arrangement.    Air  is  admitted  to 
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the  double-acting  eontroller  cylinder  by  large  ports  such 
as  passages  /  and  k ;  exhausted  by  smaller  ports,  h  and  g, 
reduced  to  g  only  after  the  piston  has  traveled  about 
half  of  its  stroke.  Passage  g  may  be  regulated  by  the 
choke  plug  to  make  the  door  closing  that  desired. 

A  special  i-in.  cut-out  cock  with  side  vent,  in  connec- 
tion with  which  the  brake-valve  handle  is  used,  is  located 
.in  the  door-closing  pipe  so  that  the  motorman  may, 
independently  of  his  brake  valve,  take  the  air  pressure 
off  the  door,  thus  making  it  hand-operated.  This  ar- 
rangement provides  for  those  cases  where  the  motorman 
may  be  forced  to  leave  his  car  to  turn  a  switch,  etc. 


The  foregoing  description  applies  to  the  latest  design 
of  safety  devices.  Many  cars  are  in  operation  equipped 
with  safety  devices  which  do  not  include  all  those  shown- 
in  the  diagram,  or  perhaps  may  include  some  of  the 
devices  in  different  form.  From  the  operation  as  ex- 
plained, however,  it  is  hoped  that  no  difficulty  will  be 
encountered  in  understanding  the  functioning  of  these 
slightly  different  devices,  since  it  has  been  the  aim  of 
the  writer  to  explain  the  principles  of  operation  rather 
than  the  particular  detailed  functioning  of  a  specific 
device.  He  trusts  that  this  exposition  of  principles  has 
been  of  interest  to  the  reader. 


Maintaining  Electric  Railway  Motors — I 

Rewinding  Armatures,  Smoothing  and  Slotting  Commutators  and 
Correct  Brush  Methods  Are  Discussed  in  Detail 

By  JOHN  S.  DEAN 

Industrial  &  Railway  Motor  Engineering  Department,  Westlnghouse 
Electric  &  Manufacturing  Company,  Pittsburgh,  Pa. 


IF  SYSTEMATIC  inspec- 
tion and  maintenance  of 
car  motors  was  ever  neces- 
sary for  the  successful  opera- 
tion of  an  electric  railway,  it 
certainly  is  a  paramount  issue 
now.  In  fact,  every  piece  of 
apparatus  must  be  fully  uti- 
lized if  the  railway  is  to  give 
adequate  service  at  the  lowest 
possible  cost. 

The  very  nature  of  the 
service  to  which  electric  cars 
are  subjected  entails  consider- 
able wear  and  tear  on  the 
various  parts  of  the  car  and 
constant  and  systematic  care 
and  attention  are  required  to 
keep  it  in  good  operating  con- 
dition. This  is  especially  true 
of  the  motor,  due  to  its  posi- 
tion under  the  car,  where  it  is 
exposed  to  outdoor  weather 
conditions,  and  also  on  account 
of  its  rigid  mounting  on  the 
car  axle  it  is  subjected  to 
very  severe  mechanical  shocks 
and  vibration.     Some  of  the 

precautions  taken  and  methods  used  to  keep  the  appa- 
ratus in  good  condition  are  outlined  below. 

Care  Necessary  In  Winding  Armatures 

To  insure  the  best  life  from  ah  armature  extreme 
care  should  be  used  when  rewinding  to  see  that  every 
point  that  might  cause  failure  is  guarded  against  in  a 
satisfactory  manner.  First  of  all,  any  sharp  corners 
and  any  roughness  in  the  slots  that  might  damage 
the  coils  should  be  filed  down  and  all  chips  and  filings  re- 
moved from  the  slots  before  the  insulating  material  is 
applied  to  the  core.  The  coils  .should  fit  tightly  in  the 
slot  and  be  wound  so  that  the  tops  of  the  coils  are  A 
in.  above  the  band  groove.  Fillers  should  be  used  be- 
tween the  coils  if  necessary  to  meet  the  above  condi- 
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tions.  The  core  bands  will 
then  pull  the  coils  down  to  a 
tight  fit  on  the  iron,  which 
reduces  the  movement  of  the 
coils  in  the  slot  to  a  minimum. 
If  the  coils  are  wound  too 
high  the  bands  will  not  rest 
on  the  iron,  and  when  the 
insulation  dries  out  in  service 
looseness  of  the  bands  will 
result.  Care  should  be  used 
not  to  twist,  bend  or  abuse 
the  coils  any  more  than  neces- 
sary during  the  process  of 
winding.  The  necessary  cross- 
ing of  coil  leads,  if  not  prop- 
erly arranged,  will  cause 
short  circuits  when  the  pres- 
sure of  the  band  is  applied. 
The  coils  on  the  end  windings 
should  have  a  solid  foundation 
for  the  bands,  but  pounding 
should  not  be  carried  to  the 
extent  that  the  coils  or  leads 
become  damaged.  Protecting 
pieces  of  insulating  material 
should  be  inserted  at  all  points 
where  the  coils  cross  and 
where  there  is  danger  of  short  circuits  occurring.  It  is 
good  practice  to  weave  braid  between  the  leads  directly 
back  of  the  commutator,  on  both  top  and  bottom  layers. 
All  leads  should  be  tinned  in  such  a  manner  that  there 
will  be  no  untinned  copper  in  the  commutator  neck.  The 
cotton  sleeves  on  coil  leads  should  not  be  permitted 
to  extend  into  the  commutator  slot,  as  they  may  ob- 
struct the  flow  of  solder,  which  will  result  in  poor  com- 
mutation. The  tool  used  in  driving  the  leads  into  place 
should  be  free  from  sharp  corners  and  edges,  for  a 
nicked  wire  might  be  the  cause  of  a  broken  lead. 

The  following  winding  facts  and  rules  will  be  of 
assistance : 

The  wave  or  two-circuit  winding  always  requires  an 
odd  number  of  commutator  bars. 
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When  an  even  number  of  coils  per  slot  is  used  there 
will  always  be  an  idle  or  dead  lead. 

When  an  odd  number  of  coils  per  slot  is  used  and 
there  i.s  i^  even  number  of  .slots  in  the  armature  there 
will  alway.s  be  an  idle  or  dead  lead. 

When  an  odd  number  of  coils  per  slot  is  used  and 
there  is  an  odd  number  of  slots  in  the  armature  there 
will  never  be  an  idle  or  a  dead  lead. 

Care  of  Commutators 

The  band  over  the  front  V-ring  of  a  commutator 
.should  be  wiped  off  clean  every  month.  After  cleaning, 
painting  with  an  air-drying  varnish  makes  cleaning 
easier  the  next  time.  Painting  every  six  months  is 
advisable. 

Flat  spots,  high  or  low  bars,  ridges,  burned  spots, 
etc.,  should  be  smoothed  up.  Where  these  are  not  bad 
the  motor  need  not  be  removed  from  the  car.  A  tool 
can  be  made  by  mounting  a  block  of  wood  on  a  stick, 
one  face  of  the  block  being  cut  to  the  radius  of  the 
commutator  and  lined  with  sandpaper  or  stone.  As  the 
car  is  run  by  the  other  motors  this  tool,  held  against  the 
commutator,  will  smooth  the  rOugh  spots. 

The  armature  should  be  removed  from  the  car  and 
placed  in  a  lathe  for  the  turning  of  the  commutator 
if  its  face  is  very  rough.  After  turning,  the  grinding 
of  the  surface  with  a  fine  abrasive  stone  gives  a  very 
smooth  and  true  surface  and  improves  commutation. 
Holes  left  by  defective  mica  or  pits  in  the  side  of  bars 
can  be  filled  with  commutator  cement. 

In  removing  leads  from  the  commuator  neck  a  thin 
"drift,"  driven  toward  the  armature  shaft  between  the 
side  of  the  commutator  neck  and  the  filling  piete  or 
wedge,  will  loosen  the  filling  piece  so  that  it  can  be 
easily  forced  out  with  a  gouge.  A  similar  operation 
on  the  leads  will  remove  them  from  the  first  bar.  Then 
with  one  commutator  neck  free  of  leads  clearance  space 
is  available  for  the  bending  of  each  commutator  neck 
consecutively,  permitting  the  removal  of  all  the  remain- 
ing coil  leads  by  means  of  the  gouge.  By  this  method 
no  heating  of  the  soldered  joints  is  required. 

The  commutator  slots  should  be  kept  well  undercut, 
A  in.  maximum;  J*  in.  minimum;  the  front  V-ring 
clean  and  well  painted;  the  edges  of  commutator  face 
rounded,  A  in.  radius  front,  -fi  in.  radius  rear;  the 
commutator  free  from  oil,  grounds  or  short  circuits; 
the  rear  of  commutator  sealed  from  dirt  and  moisture; 
the  commutator  tight;  the  face  of  commutator  smooth; 
the  neck  full  width,  and  the  mica  extending  A  in.  at 
r«ar. 

The  commutator  should  be  re-undercut  before  it  is 
worn  flush,  since  the  groove  left  will  guide  the  saw 
and  make  the  work  much  easier.  After  slotting  is  com- 
pleted the  face  of  the  commutator  should  be  thoroughly 
polished  and  cleaned  of  all  particles  of  copper  by  means 
of  sandpaper. 

It  is  essential  that  all  particles  of  mica  be  removed 
from  b€ftw<eii  the  segments  by  this  operation,  so  that 
It  is  advisable  to  use  a  saw  about  0.006  in.  thicker 
than  the  thickness  of  the  mica  to  b«  undercut.  A 
small -diameter  saw  must  be  used  in  order  to  cut  the 
slot  to  the  proper  depth  and  at  the  same  time  not  cut 
into  the  neck  of  the  commutator.  After  the  slots  are 
sawed  it  is  sometimes  necessary  to  go  over  them  with 
a  small  hand-cutter,  or  scraper,  to  remove  all  remain- 
ing particles  of  mica. 

Where  commutation  trouble  is  frequent  it  is  good 
practice  to  use  a  V-shaped  hand  tool  to  round  the  edges 


of  the  under-cut  grooves  between  bars  to  about  s's  in. 
radius.  This  can  be  done  without  removing  the  motors 
from  the  car. 

Clean  undercutting  of  commutators  eliminates  high 
mica,  thus  reducing  burning  of  the  commutator  bars 
and  giving  extended  life  to  carbon  brushes.  By  this 
means  practically  all  flashing  is  prevented  and  mainte- 
nance costs  are  greatly  decreased. 

Making  Brushholder  Repair 

To  care  for  the  brushholders  of  the  railway  motors 
intelligently  it  is  necessary  for  the  maintainor  to  be 
familiar  with  the  construction  and  purposes  of  their 
parts.     In   repairing  and  replacing  a  modern  railway 


rONDITION   OP   RAILWAY    MOTOR   CARBON   BRUSHB8 
AFTER  BBINO  USED  IN  VARIOUS  TTPES  OF  SBRVICB 

motor  brushholder  of  the  insulated-pin  type  the  follow- 
ing points  should  be  considered : 

The  brushholder  castings  and  mechanism  should  have 
at  least  }  in.  air  clearance  from  the  motor  frame. 

The  porcelain  insulators  give  sufficient  creepage  dis- 
tance over  smooth  corrugated  surfaces  to  keep  the 
brushholders  from  becoming  grounded  to  the  frame 
and  should  always  be  kept  tight  on  the  pin  by  putting 
pieces  of  treated  linen  between  the  porcelain  and  tube. 
They  should  be  kept  free  from  carbon  dust  and  dirt  to 
prevent  current  from  leaking  over  the  surface.  It  i* 
a  question  if  porcelain  insulators  are  necessary,  and 
in  some  cases  they  have  been  left  off  with  satisfactory 
results  in  service. 

Railway  motor  frames,  as  built  today,  have  machined 
pads  for  supporting  the  clamping  blocks  of  the  brush- 
holders  exactly  in  the  neutral  po.sition.  On  replacing 
brushholders  the  clamping  blocks  must  be  seated  prop- 
erly. The  carbon  box  should  be  parallel  with  the  com- 
mutator bars  and  the  distance  from  the  center  line  of 
one  box  to  the  center  line  of  the  other  box  on  a  four-pole 
machine  should  be  equal  to  one-fourth  the  number  of 
commutator  bars.  The  coil  short-circuited  by  the  brush 
should  be  midway  between  the  main  poles.    Ordinarily 
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this  means  that  the  brush  will  be  opposite  the  middle 
of  the  main  poles.  Brush  spacing  is  adjusted  by  the 
manufacturer  and  will  be  correct  if  the  clamping  blocks 
are  always  seated  properly.  Care  should  be  exercised 
to  see  that  the  brushholders  are  those  belonging  to  the 
motor  and  that  they  are  not  damaged. 

The  underside  of  the  carbon  box  should  be  kept  with- 
in 4  in.  to  A  in.  of  the  commutator  surface,  so  as  to 
prevent  breakage  of  carbons.  This  adjustment  is  made 
by  loosening  the  clamping  block  which  allows  the  brush- 
holder  to  move  until  the  correct  setting  is  obtained. 
The  nut  which  holds  the  clamping  block  should  be  care- 
fully tightened  so  that  the  brushholder  will  not  come 
loose.  A  piece  of  fiber,  tapered  from  i  in.  to  A  in. 
thick,  makes  a  handy  gage  for  u.se  in  securing  the  de- 
sired setting. 

About  5  lb.  of  spring  pressure  per  square  inch  of  con- 
tact surface  is  generally  considered  good  practice.  This 
will  give  a  range  of  pressure  on  carbons  from  4  lb.  to 
7  lb.,  depending  upon  the  size  and  grade  of  carbon. 
Other  factors  that  govern  this  pressure  are  the  amount 
of  sparking,  the  play  in  the  armature  bearings  and  the 
track  conditions. 

To  prevent  breakage  and  side  wear  of  the  carbons 
the  fit  in  the  box  must  be  made  as  snug  as  possible 
without  binding.  This  clearance  should  never  be  al- 
lowed to  exceed  J",  in. 

The  shunt  formerly  used  on  the  carbon  has  been 
replaced  by  a  shunt  on  the  brushholder  which  connects 
the  contact  tip  on  the  finger  and  the  main  casting.  This 
shunt  must  be  large  enough  to  carry  the  current,  and 
the  connections  at  the  ends  of  the  shunt  where  fastened 
must  make  good  contact  and  be  made  permanently 
secure.  The  ends  may  be  brazed,  soldered  or  riveted. 
If  a  good  electrical  path  is  established  for  the  current 
through  the  shunt  much  of  the  side  wear  of  the  carbons 
and  burning  of  the  carbon  box  is  prevented.  Therefore 
it  is  very  important  to  keep  the  shunts  in  good 
condition. 

The  object  of  the  contact  tip  is  not  only  to  transmit 
the  pressure  to  the  top  of  the  carbon,  but  to  conduct 
current  from  the  shunt  to  the  carbon  or  from  the  car- 
bon to  the  shunt.  The  shape  of  the  contact  tip  should 
be  such  that  it  will  do  the  least  damage  to  the  top  of 
the  carbon  and  provide  a  large  contact  area  to  carry 
the  current.  A  flat  tip  about  -fe  in.  thick  gives  very  good 
results  in  service. 

Cable  leads  should  be  supplied  with  sleeves  or  ter- 
minals and  connections  should  be  kept  tight  by  means 
of  jam  nuts  and  lock  washers  on  the  set  screws  to 
.secure  a  good  electrical  as  well  as  mechanical  contact. 

Carbon  du.st  and  dirt  in  the  working  parts  of  a  brush- 
holder  usually  cause  it  to  work  stiffly.  These  parts 
should,  therefore,  be  kept  clean  and  occasionally  lubri- 
cated. If  neglected  they  either  become  tight  and  do 
not  provide  enough  pressure  or  they  become  so  badly 
worn  that  the  parts  get  out  of  line,  causing  the  tips 
to  press  on  the  carbon  box  instead  of  the  carbon. 

Carbon  Brush  Selection  Is  Difficult 

It  is  difficult  to  select  a  grade  of  carbon  brush  for 
railway  motors  by  a  casual  inspection  or  any  simple 
tests.  To  secure  the  right  brushes  requires  a  thorough 
knowledge  of  the  various  grades  of  carbon,  backed  up 
by  long  experience  in  service,  and  even  then  unsatis- 
factory applications  are  sometimes  made.  When  a  se- 
lection is  being  made  a  few  fundamental  operating  con- 


ditions should  be  considered,  such  as  commutation,  life 
of  commutators,  life  of  brushes,  frequency  of  inspec- 
tion, current  density  and  cost  per  car  mile. 

These  factors  will  vary  more  or  less  with  the  de- 
sign of  the  motor,  the  brush  tension,  the  design  of  the 
brushholder,  the  location  and  spacing  of  the  brushes, 
the  condition  of  the  roadbed,  the  condition  of  the  equip- 
ment, armature  bearings  and  commutator  surface,  the 
weight  of  the  car,  the  number  of  motors  per  car,  the 
scheduled  speed  and  many  other  conditions. 

Since  all  of  these  factors  must  be  taken  into  consider- 
ation, the  best  and  most  reliable  results  are  obtained 
by  making  a  test  of  recommended  grades  in  service 
under  actual  operating  conditions.  Carbon  brush  manu- 
facturers generally  are  willing  to  assist  the  operator 
in  making  such  service  tests.  The  following  general  in- 
formation regarding  carbons  will  help  the  operating 
man  more  intelligently  to  select  carbons  for  service 
tests. 

Classes  of  Carbon  Brushes 

By  the  use  of  carbon  in  the  form  of  graphite  and 
coke  the  following  general  classes  of  brushes  are  manu- 
factured and  available  for  railway  work:  Carbon 
brushes  made  of  crushed  coke  and  binder,  graphitized 
brushes  made  of  carbon  and  then  electrographitized, 
and  graphite  brushes  with  natural  graphite  and  binder. 

For  the  modern  commutating-pole  railway  motor 
having  commutators  undercut,  with  due  consideration 
of  costs  per  car-mile,  brush  end  wear,  side  wear,  break- 
age, life,  commutation,  life  and  maintenance  of  com- 
mutator, etc.,  the  brushes  which  are  best  suited  for 
railway  motor  service  are  graphitized  brushes,  which 
give  the  best  all-around  results.  Carbon  brushes  are 
next  best,  while  graphite  brushes  have  very  special  and 
limited  uses. 

For  use  in  the  more  modern  brushholders  the  car- 
bons should  not  be  over  2  in.  long  when  new  and  they 
should  not  extend  above  the  top  of  the  carbon  box.  If 
longer  they  are  subjected  to  a  greater  side  pressure, 
due  to  the  action  of  the  contact  tip,  which  increases 
the  side  wear,  tends  to  bind  the  carbon  in  the  box  and 
reduces  the  direct  pressure  on  the  surface  of  the  com- 
mutator. This  excessive  side  wear  causes  them  to  be 
discarded  before  the  added  length  can  be  used  up  in 
end  wear.  Approximately  the  same  mileage  can  be 
secured  from  the  shorter  carbon,  and  hence,  since  the 
carbons  are  bought  on  a  cubic-inch  basis,  the  first  cost 
is  less. 

The  width  of  brushes  is  not  so  important;  they  can 
have  as  much  as  A  in.  clearance  in  the  box  without 
causing  any  trouble  in  service.  The  thickness,  how- 
ever, is  very  important,  for  if  the  initial  clearance  be- 
tween carbon  and  carbon  box  is  much  less  than  approxi- 
mately 0.006  to  0.008  in.  the  carbon  will  tend  to  stick  in 
the  box  and  bind.  If  it  is  greater,  rattling  in  the  box 
will  ensue,  quickly  wearing  away  the  sides  of  the  car- 
bon, which  will  also  tend  to  chip  and  break,  thus  re- 
ducing its  life. 


Mr.  Masuda,  the  newly  appointed  chief  of  the  street 
car  section  of  the  Municipal  Electrical  Bureau  of  Tokyo, 
Japan,  is  having  his  hands  full  of  labor  problems.  The 
men  want  improved  working  conditions,  but  so  far  the 
proceedings  have  consisted  largely  in  exchange  of 
words,  and  demonstrations  by  the  men. 
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Using  Brazed  and  Welded  Bonds 

The  Various  Methods  Used  with  Contact  Resistance,  Arc  Weld  and  Gas  Weld 

Rail  Bonding  Are  Described  and  Some  of  the  Troubles 

Experienced  Are  Detailed 

By  G.  H.  McKELWAY 

Elnglneer   of   Distribution    Brooklyn   Rapid   Transit   Company 


WELDING  BONDS  WITH 
MOUNTED 


WHILE  the  troubles 
experienced  with 
bonds  have  been 
many  and  varied,  few  if 
any  of  them  can  be  laid  to 
hisrh  resistance  of  the  con- 
ductor. That  trouble  dis- 
appeared with  the  general 
use  of  copper  as  the  metal 
from  which  the  bonds  are 
made.  The  breaking  of  the 
strands  or  ribbons  of  the 
bonds  is  still  a  source  of 
considerable  trouble,  but  in 
moet  cases  this  is  due  to 
poor  design  of  bonds  which 
are  necessary  to  fit  some 
special  condition,  due  to  un- 
suitable joint  plates  or  drilling,  or  to  the  installation  of 
bonds  of  proper  design  on  poorly  maintained  rails.  Ex- 
cessive movement  causes  breakage,  but  it  is  necessary 
to  protect  the  bonds  from  theft,  and  so  they  must  be 
placed  under  the  plates. 

The  strands  of  some  bonds  are  broken  soon  after 
installation,  because  although  the  bonds  have  been 
suitably  designed  for  normal  conditions  they  are  used 
on  installations  where  the  bond  holes  cannot  be  drilled 
the  proper  distance  apart,  and  as  a  result  the  bonds 
have  to  be  squeezed  into  all  sorts  of  queer  shapes 
to  make  them  flt  into  the  space  assigned  to  them. 
An  accompanying  illustration  shows  one  such  installa- 
tion where,  on  account  of  its  temporary  nature,  it 
waa  not  thought  worth  while  to  purchase  bonds  of  the 
right  length,  but  instead  those  that  were  in  stock  were 
used. 

The  great  trouble,  however,  has  not  been  with  the 
conductors  connectingthe  two  terminals  of  the  bond  nor 
with  the  terminals  themselves,  but  rather  with  the 
deterioration  of  the  contact  between  the  terminals  and 


ROTART  CONVERTER 
ON   CAR 


the  rails.  The  most  inti- 
mate contacts  are  obtained 
by  fusing  or  welding  the 
terminals  to  the  rail.  This 
results  in  what  is  practi- 
cally an  alloy  of  the  two 
metals  where  they  touch 
each  other  and  an  attach- 
ment is  produced  which  is 
almost  impossible  to  sepa- 
rate. If  the  bond  is  pulled 
away  from  the  rail  it  will 
be  damaged  and  part  if 
not  all  of  the  terminal 
will  be  left  adhering  to 
the  rail. 

Such  a  connection  would 
appear,  at  first  thought,  to 
be  the  ideal  one,  but,  like  all  other  methods  of  bonding, 
it  is  not  perfect,  although  for  much  work  it  is  more 
nearly  perfect  than  any  of  the  other  forms.  In  the 
first  place  the  equipment  required  to  install  the  bonds 
is  much  more  bulky  than  that  needed  for  any  of  the 
other  bonding  processes.  The  class  of  labor  represented 
by  the  bonders  must  be  at  least  as  high  and  preferably 
higher  than  that  required  for  the  installation  of  the 
soldered  bonds  and  much  higher  than  that  needed  for 
putting  on  the  expanded  terminal  bonds.  Furthermore 
the  temperature  to  which  the  bond  and  the  rail  both 
have  to  be  raised  is  much  higher  than  that  needed  for 
sweating  on  the  soldered  bonds,  and  there  is  danger 
of  oveiheating  and  making  either  the  copper  in  the  bond 
brittle  or  the  steel  of  the  rail  so  soft  that  it  may  be 
deformed  by  the  blows  from  the  wheels  passing  over  the 
joint.  The  head  of  the  rail  receives  hard  service  under 
any  condition,  and  where  the  receiving  ends  of  the  rails 
are  low  conditions  are  rapidly  aggravated  if  the  com- 
position of  the  steel  is  changed  by  overheating. 
There  is,  however,  no  danger  of  overheating  if  care- 
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ful,  competent  bonders  are  employed,  as  has  been  proven 
by  results  from  many  thousands  of  bonds  installed  by 
this  process.    The  danger,  however,  is  always  there.  - 

There  are  two  general  ways  of  generating  the  heat 
needed  to  apply  the  bonds.  In  one  the  passing  of 
current  at  low  voltage  through  the  bond  and  the  rail 
heats  both  of  them  to  such  an  extent  that  the  copper 
bond  can  be  brazed  to  the  steel  rail.  In  the  other 
method  the  heat  is  applied  by  means  of  an  arc,  the 
arc  being  made  either  with  electric  currpnt  or  with 
burning  gases. 

Of  the  two  methods  the  one  using  the  resistance 
of  the  contact  between  the  rail  and  the  bond  is  the  older, 
but  requires  more  cumbersome  apparatus  than  the  arc 


long  distances  it  is  claimed  that  speeds  up  to  30  m.p.h. 
can  be  obtained.  With  such  speeds  there  is  no  reason 
why  the  line  should  be  blocked  or  traffic  delayed  while 
the  car  is  traveling  to  and  from  the  point  where  it 
is  working. 

While  welded  bonds  can  of  course  be  applied  to 
any  portion  of  the  rail,  it  is  much  more  common  to 
install  them  on  the  head  than  anywhere  else.  Those 
portions  of  the  head  against  which  the  terminals  rest 
are  first  cleaned  with  a  motor-driven  grinder.  The 
terminals,  covered  with  a  piece  of  sheet  brass  folded 
around  each  one,  are  first  painted  with  borax  and 
then  placed  against  the  rail  and  held  there  by  being 
clamped  between  the  carbons.     Current  is  then  applied. 


No.  1 — Clamp   for   holding   bond   In   position   while   it   is   being  No.  3 — Welded  terminals  adhering  to  rail  after  conductors  have 

welded.  been   torn  away. 

No.    2 — Bond   shaped    to   meet    special    conditions    in    temporary  No.  4 — Installation  of  bonds  on  ball  and  base  of  rail, 

track.  Nos.  5  and  6 — Gas-wcid  bonds  with  steel  terminals. 

TYl'KS   Ol'   VVKI.DED  AND  BRAZED  BONDS 


method,  especially  when  the  low-voltage  current  is  pro- 
duced by  an  "inverted"  rotary  converter  mounted  on  a 
car.  This  changes  direct  current  at  railway  voltage 
into  single-phase  alternating  current  at  a  voltage  which 
is  reduced  through  a  step-down  transformer. 

Two  sizes  of  rotarj'  converters  are  used,  one  of  18- 
kw.  capacity  and  capable  of  welding  bonds  up  to  350,- 
000  circ.mil  section  and  the  other  of  30-kw.  capacity, 
which  can  be  used  with  500,000  circ.mil  bonds  or  with 
bonds  of  even  greater  section.  When  it  is  desired  to 
move  the  car  from  point  to  point  the  rotary  can  be 
u.sed  as  a  motor,  a  clutch  and  chain  being  provided  for 
transmitting  the  power  to  the  wheels.     For  covering 


heating  the  rail  and  the  bond  terminal  and  also  melting 
away  the  piece  of  strip  brass  which  is  used  for  brazing 
the  terminal  to  the  rail.  To  fasten  one  terminal  of 
an  ordinary  No.  0000  bond  securely  to  a  rail  requires 
about  2,000  amp.  at  5  volts  for  a  period  of  approxi- 
mately one  minute.  The  time  taken  for  welding  both 
terminals  is  two  minutes  plus  an  allowance  for  the  time 
spent  in  moving  from  one  bond  to  the  next  and  in 
getting  the  carbons  accurately  located  at  the  points 
where  the  terminals  are  to  be  installed.  There  is  also 
a  little  time  lost  in  clamping  the  bond  onto  the  rail. 
As  a  result,  the  time  required  to  put  on  a  bond  will 
vary  from  four  to  six  minutes  and  the  latter  rate  of 


798 


Electric    Railway    Journal 


Vol.  55.  .Vo.  16 


ten   bonds   per  hour   is   a   good   standard    for   straight 
undisturbed   work   covering  several  hours. 

The  welding  cars  are  equipped  with  a  turntable  jack 
attached  under  them,  so  that,  if  necessary,  bonding  can 
be  done  under  traffic  and  the  car  can  be  removed  from 
the  tracks  when  a  passenger  car  approaches.  When 
bonding  is  done  by  this  method  only  about  half  the 
number  of  bonds  can  be  applied  in  the  same  time  that 
can  be  put  on  if  the  car  is  worked  continuously.  To 
remove  the  car  from  the  tracks  it  is  jacked  up,  turned 
at  right  angles  and  then  pushed  off  the  track  by  using 
two  pieces  of  channel  iron  as  temporary  rails.  Large 
cars,  however,  are  too  heavy  to  be  handled  in  such 
a  manner  by  their  ordinary  crew,  so  that  they  must 
work  continuously. 

When  this  outfit  is  used  on  lines  that  have  not  as  yet 
been  electrified  and  that  are  being  bonded  in  antici- 
pation of  such 
e  1  ectrification, 
instead  of  the 
rotary  con- 
verter being 
mounted  on  the 
car  its  place  is 
taken  by  a  low- 
voltajre  gener- 
ator driven  by 
a  gasoline  en- 
gine. In  order 
to  render  the 
w  e  1  ding  outfit 
lighter  and 
more  easily 
handled,  one 
company  has 
designed  a 
welding  equip- 
ment with  reflistance  grids  mounted  on  a  frame  run- 
ning on  four  wheels  of  small  diameter  or  placed  on  a 
cart  The  frame  is  light  enough  to  be  lifted  off  the 
track  and  the  clamps  are  not  attached  directly  to  it,  but 
receive  the  current  through  fle.xible  leads  running  from 
the  grids  to  them.  This  arrangement  makes  it  unneces- 
sary for  the  frame  to  be  kept  on  the  tracks  while  the 
terminals  are  being  welded  to  the  rail. 

This  app«ratus  han  the  great  advantage  of  lightness, 
but  has  the  disadvantage  of  wasting  much  power  in 
the  resistance  and  of  being  liable  to  damage  the  trolley 
wire  by  overheating,  on  account  of  the  heavy  current 
being  drawn  from  the  single  wire  at  a  single  point  by 
means  of  a  contact  that  is  not  always  a  good  one. 

Two  Methods  ok  Arc-  Weld  Bonding 

The  methods  of  welding  the  l>ond  terminals  to  the 
rails  by  the  use  of  an  arc  can  be  divided  into  two 
general  clnssee,  depending  upon  whether  the  arc  is  made 
br  electricity  or  by  the  flame  from  a  gas  torch.  The 
electrical  method  can  be  still  further  subdivided  into 
arcs  drawn  from  current  supplied  by  a  low-voltage 
dynamotor  or  motor  generator  and  those  in  which  the 
trolley  current  is  used  and  resistance  is  placed  in 
series  with  the  weMing  terminals. 

When  the  dynamotor  is  used  a  specially  constructed 
light-weight  type  furnishes  the  current.  This  ma- 
chine in  mounted  either  on  a  light  cart  or  on  a  low 
carriage  normally  resting  on  the  rails,  but  so  light 
that  it  can  be  picked  up  and  pUced  at  one  side  of  the 
track  out  of  the  way  of  traflk  when  desired. 


dynamotor  for  appltino  bonds 

TO    RAn. 


The  bonds  are  merely  copper  ribbons  bent  into  U- 
ahape,  with  the  ends  of  the  ribbons  surrounded  by  strips 
of  copper  to  hold  them  in  place.  Bonds  are  applied 
vertically  to  the  head  of  the  rail,  being  held  there 
temporarily  before  and  during  the  process  of  welding 
by  clamps  which  act  as  both  clamps  and  molds  and  are 
kept  in  place  on  the  rail  by  a  thin  steel  strap  which 
acts  as  a  spring.  An  arc  is  drawn  between  the  rail 
and  the  carbon  electrode.  The  copper  terminal  of  the 
bond  is  fused  with  the  steel  of  the  rail  and  additional 
copper  besides  that  in  the  bond  itself.  The  heat  not 
only  welds  the  copper  to  the  rail  but  melts  the  copper 
in  the  ends  of  the  ribbons  into  a  solid  mass,  so  that 
when  the  mold  is  removed  there  is  a  lump  of  copper 
at  each  end  of  the  bond  fused  directly  to  the  rail  and 
into  which  all  of  the  ribbons  are  fused. 

When  neither  a  rotary  converter  nor  a  dynamotor 
is  used  for  reducing  the  voltage  the  reduction  is  ob- 
tained by  placing  resistance  in  series  with  the  arc  and 
.so  cutting  down  the  voltage  that  at  the  arc  it  is  only 
a  small  proportion  of  the  trolley  voltage,  although  even 
then  at  the  arc  the  voltage,  with  the  use  of  resistance 
in  series,  is  much  higher  than  when  the  dynamotor 
is  used.  A  typical  resistor  is  showTi  in  one  of  the  ac- 
t'ompanying  illustrations. 

The  bonds  for  arc  welding  by  this  method  are  much 
.similar  to  the  ones  made  for  use  with  the  dynamotor, 
but  are  made  in  two  general  types,  one  all  copper  and 
the  other  with  copper  strands  but  with  steel  or  steel- 
covered  terminals.  If  the  all-copp>er  bonds  are  used 
they  are  brazed  to  the  rail  by  means  of  a  special  flux 
wire,  as  is  done  when  the  revolving  machinery  is  used 
to  transform  the  current.  However,  the  better  method 
is  to  make  use  of  the  steel  or  steel-covered  terminal 
and  then  to  attach  the  terminal  to  the  rail  by  melting 
down  an  iron  rod  used  as  a  welding  terminal  and  com- 
bining that  iron  with  the  steel  of  both  the  rail  and  the 
bond  terminal.  A  pure  iron  rod,  such  as  the  "Armco" 
iron,  is  needed  and  the  rod  should  be  about  A  in.  in 
diameter.  With  such  a  rod  a  current  of  approximately 
150  amp.  will  give  the  best  results. 

Cleaning  Is  Essential 

The  rail  is  first  cleaned  with  a  grinder  or  a  wire 
brush  and  then  the  bond  is  clamped  in  position  with 
either  an  ordinary  C-clamp  or  one  shaped  like  that 
.shown  in  one  of  the  illustrations.  The  bond  manufac- 
tured by  one  of  the  large  bond  companies  consists  of 
copper  terminals  surrounded  by  Armco  iron  shells 
brazed  to  the  terminals  and  with  .sleeves  of  the  same 
material  to  protect  the  wires  where  they  leave  th< 
terminals.  The  welding  of  the  copper  to  the  steel  is 
(lone  at  the  factory,  which  insures  a  better  job  than 
when  the  work  is  attempted  in  the  field.  After  the 
bond  has  been  clamped  to  the  rail  it  is  welded  there  by 
the  arc  and  the  metal  melted  from  the  rod  is  deposited 
so  as  to  form  a  triangular  mass  above  the  top  of  the 
terminal.  The  sloping  form  of  the  metal  alwve  the 
terminal  not  only  adds  strength  to  the  attachment  of 
the  bond  to  the  rail  but  prevents  the  bond  from  l)eing 
sheared  off  if  struck  by  the  wheels  of  wagons  or  auto- 
mobiles, and  is  a  patented  feature  of  this  bond. 

The  electric  arc  is  not  the  only  one  used  for  attach- 
ing bonds  to  the  rail  and  many  bonds  are  put  on  by 
the  use  of  oxy-acetylene  torches.  These  torches  do  not 
moke  so  hot  an  arc  as  does  the  electric  current,  but  i' 
is  hot  enough  for  bond  welding,  and  as  it  is  more  easily 
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controlled  than  the  electric  arc  it  is  for  that  reason 
preferred  by  many  engineers,  even  when  they  can  use 
electricity  for  welding.  It  is,  of  course,  the  only  type 
of  arc  welding  that  can  be  used  on  new  track  before  it 
has  been  electrified,  unless  one  of  the  few  gasoline  en- 
icine  driven  units  which  have  been  manufactured  is 
used. 

With  this  equipment  the  scale  on  the  rail  is  first 
burned  off  with  the  arc  or  removed  with  a  grinder  or 
brush,  and  then  one  end  of  the  bond  is  clamped  to  the 
rail  by  means  of  a  C-clamp.  While  the  scale  can  be 
burned  off  very  quickly,  probably  a  cheaper  job  can  be 
made  if  a  grinder  is  used.  Both  all-copper  bonds  and 
copper  bonds  with  steel  terminals  are  applied  by  this 
method  and  both  types  of  one  make  are  so  shaped  that 


there  will  be  a  little  room  between  most  of  the  terminals 
and  the  rail  so  that  the  fused  metal  can  run  down  be- 
tween the  rail  and  the  terminal  and  join  them.  This 
also  permits  the  gases  to  escape. 

Another  type  of  steel  terminal  bond  u.sed  has  the 
head  beveled  off.  With  this  type  the  apex  and  not  the 
base  of  the  triangle  is  placed  next  to  the  rail  and  metal 
is  filled  in  until  the  terminal  assumes  a  rectangular 
shape.  When  a  bond  of  this  later  type  is  used  there 
is  no  necessity  of  having  two  kinds  of  bonds  in  stock, 
one  to  be  attached  vertically  and  the  other  horizontally 
to  the  head  of  the  rail,  as  the  one  bond  can  be  placed  in 
either  position,  which  permits  of  bonding  "Weber" 
joints  as  well  as  those  with  the  other  t.ypes  of  joint 
plates. 


Solid  Chrome  Nickel  Steel  Special  Trackwork 

Milwaukee  Company  Developed  This  Type  of  Construction  During  the  War  as  a  Substitute 
for  Solid  Manganese — It  Has  Some  Advantages  and  Apparently 

Good  Wearing  Qualities 


I 


V.S.SKMHlJ.N't;  'I'llli;  cmtOMK  NICKEI^  STEEI.,  CAST  CROSSKS. 

AI'TIOU   MAflllNlNG,   FOR  WBLDINC 

TIIIO  .lOINTS 

DURING  the  war,  when  solid  manganese  steel 
special  work  became  very  expensive  and  very 
difl^cult  to  get  at  any  price  the  Milwaukee  Elec- 
tric Railway  &  Light  Company  undertook  to  develop  a 
substitute.  The  investigation  was  carried  through  con- 
siderable experimentation,  out  of  which  was  evolved  a 
chrome  nickel  steel  having  a  composition  which  seemed 
to  offer  the  desired  qualities.  To  dafe  three 
double-track  crossings  made  up  from  solid  chrome  nickel 
steel  castings  have  been  installed  and  a  fourth  one  is 
now  being  made.  These  embody  a  number  of  unique 
features  in  connection  with  the  method  of  construction 
and  installation. 

The  formula  finally  determined  upon  for  this  special 
work  steel  was  as  follows :  Carbon,  0.35  per  cent ;  man- 
gane.se,  1.00  per  cent;  phosphorus,  0.03  per  cent 
("max.)  ;  sulphur,  0.04  per  cent  (max.)  ;  silicon,  0.15 
per  cent;  chromium,  0.55  to  0.60  per  cent;  nickel,  2.30 
to  2.50  per  cent. 

The  crossing  foi*  each  single  track  was  cast  in  four 


»      ilM.I'       lK)l!Hl,K-TKArK,      DOlJHI.H-TltACK      '    '   '>       iNi: 
WIOI.DKU  IN  ONE  PIECE  AND  MOUNTKIJ  ON    FOUNDA- 
TION TIMBERS   AND   RAII,.S    AT   THE    SHOP 

pieces  (four  crosses)  in  order  that  the  machining  could 
be  done  on  the  largest  planer  available  in  the  company's 
shops.  If  a  large  enough  planer  were  available  it 
would  be  desirable  to  cast  each  single-track  crossing  in 
only  two  pieces,  thus  avoiding  two  joints.  The  castings 
were  made  in  a  local  steel  foundry  in  basic  electric 
furnaces  and  all  machine  work  was  done  in  the  com- 
pany's own  shops,  though  now  that  the  development 
work  has  been  completed  an  effort  will  be  made  to 
have  future  special  wOrk  built  by  manufacturers. 

After  the  machine  work  was  completed  the  four 
pieces  for  one  single-track  crossing  were  thermit 
welded  together  in  the  shop  at  the  four  joints  and 
then  two  of  these  complete  crossings  welded  together 
at  their  two  joints.  This  half-double  crossing  was 
then  through-bolted  in  the  shop  to  8-in.  x  8-in.  and  8-in. 
X  12-in.  white  oak  timbers,  the  larger  timbers  being 
used  for  those  positions  coming  directly  under  the 
rails,  in  order  to  give  a  width  outside  the  rail  base 
sufficient  for  the  bolt  holes  and  rail  clips.     A  double- 
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track,  double-track  crossing  with  its  foundation  was 
thus  made  up  and  transported  to  the  location  at  which 
it  was  to  be  installed  in  two  pieces,  so  that  of  the  forty 
joint  welds  to  be  made  only  twenty  had  to  be  made  in 
the  field. 

Upon  reaching  the  job  the  two  pieces  forming  the 
complete  intersection  were  set  in  place  by  means  of 
a  derrick  car,  blocked  up  to  grade  and  alignment  and 


Sufficient  metal  was  left  in  the  flangeway  to  permit  a 
wear  of  i  in.  before  the  tread  of  the  standard  wheel 
will  touch  the  rail  head.  One  of  these  crossings 
installed  at  West  Water  and  Sycamore  Streets,  which 
is  one  of  the  heaviest  intersections  in  the  city,  showed 
a  wear  in  the  flangeway  of  ■h  in.  after  being  in  service 
eight  months.  It  wil'  be  noted  from  an  accompanying 
drawing  that  the  cast  rail  section  used  in  the  special 
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DRAWING     SHOWING     STRUCTtJllAI^     MAKE-UP     OF     THE     .TEriAI,  WORK  CASTING  AND  SECTIONS  THROUGH  THE 

ACTUAL,  l.NTERSECTION  AND  THE  GROOVE  RAIL, 


concreted  in.  On  some  of  the  intersections  thus  made 
up  additional  foundation  strength  was  provided  by 
bolting  several  sections  of  old  rail,  inverted,  to  the 
bottom  of  the  timbers,  fastening  them  by  means  of 
separate  through  bolts  and  clips.  Where  these  were 
OMd  they  were  also  bolted  in  place  before  the  special 
work  left  the  shop. 

It  will  be  noted  that  all  joints  were  thermit  welded 
and  that  no  bolted  joints  whatever  were  used.  This  is 
considered  one  of  the  material  advantages  offered  by 
this  new  tj-pe  of  solid  special  work,  for  it  haj?  been 
the  experience  of  the  Milwaukee  company  that  the 
difficulty  of  matching  up  and  grinding  joints  between 
nolid  manganese  special  work  and  the  adjoining  rails 
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in  order  to  secure  a  perfect  joint,  and,  further,  the 
dependence  on  heftt-trMted  bolts  to  hold  the  joints  in 
place  are  the  principal  aourcea  of  trouble.  In  other 
words,  it  is  necessary  to  use  materials  in  the  joints 
that  are  inferior  to  those  in  the  special  work. 

An  interesting  feature  in  connection  with  the  chrome 
nickel  steel  crossing  is  that  the  croesings  were  made 
with  flange  bearings  entirely  across  the  special  work. 


work  casting  is  not  standard,  but  is  reinforced  under 
the  flangeway  to  provide  for  the  stresses  incurred 
through  the  flange  bearing. 

While  these  nickel  chrome  steel  layouts  have  not  been 
in  service  long  enough  to  determine  their  wearing 
qualities  relative  to  those  of  solid  manganese  sted 
special  work,  the  first  one  having  been  installed  in 
April,  1919,  there  are  certain  observations  which  may 
be  made  now  in  comparing  the  two.  The  nickel  chrome 
steel  special  work 
has  the  threefold 
advantage  that  it 
can  be  machined  in- 
stead of  ground,  that 
it  can  be  welded  at 
the  joints  instead  of 
bolted  and  that  it 
may  be  built  up  with 
an  electric  welder  at 
the  intersect  ions 
without  destroying 
the  hardness  of  the 
metal  and  producing 
brittleness,  if  repair 
work  becomes  neces- 
sary. As  to  the  rel- 
ative cost,  that  for 
the    metal    alone    is 

about  the  same.  There  is  probably  some  saving  to 
l)e  realized  in  the  machining  process  as  compared  with 
grinding.  And  if  the  wearing  qualities  of  the  nickel 
chrome  steel  prove  to  be  somewhere  near  as  good  as 
those  of  the  manganese  steel,  it  may  be  assumed  that 
the  maintenance  cost  will  be  materially  lower  because 
of  the  elimination  of  the  bolted  joint<«. 

With  the  adoption  of  the  nickel  chrome  steel  special 
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work  for  heavy  traffic  locations  the  Milwaukee  company 
will  have  standardized  upon  two  types  of  construction. 
Cast  steel-bound  special  work  without  manganese  plates 
is  made  use  of  very  generally  except  at  the  heaviest 
traffic  locations,  where  the  solid-steel  crossings  are  used. 
Very  good  success  has  been  had  with  the  steel-bound 
type,  not  a  single  break  having  occurred  in  three  and 
one-half  years,  with  a  good  many  installations  in  use. 
The  Milwaukee  company  is  using  thermit  welds  to 
a  limited  extent  in  making  repairs  to  special  work  and 
has  made  up  some  frogs  by  this  method,  as  described 
in  the  Electric  Railway  Journal  for  Dec.  20,  1919, 
but  it  is  continuing  to  use  the  steel-bound  construction 
for  the  bulk  of  its  replacements. 

In  conection  with  the  use  of  the  thermit  process  of 
welding  joints  in  special  work  an  interesting  scheme 
has  been  devised  to  eliminate  the  necessity  for  the 
insert  which  is  commonly  employed.  The  need  for  this 
insert  has  been  overcome  by  cutting  away  the  ends 
of  the  two  rails  at  the  base  and  underneath  the  head, 
as  shown  in  an  accompanying  drawing.  This  permits 
the  metal  to  flow  into  and  become  an  integral  part  of 
the  web,  assuring  a  positive  weld  without  the  insert. 


Illinois  Utilities  Committee  Report  on 
Valuation  and  Return 

IN  ORDER  to  encourage  the  necessary  investment  in 
public  utility  securities  two  things  must  obtain:  First, 
a  fair  valuation  of  property  and,  second,  rates  sufficient 
to  pay  an  adequate  return  over  and  above  expenses. 
This  is  the  fundamental  statement  of  the  committee  on 
valuation  and  return  of  the  Illinois  State  Electric  Asso- 
ciation, Illinois  Electric  Railways  Association  and  Illi- 
nois Gas  Association,  acting  jointly.  It  is  claimed  that 
more  than  $40,000,000  is  needed  to  pay  for  the  exten- 
sions and  improvements  which  should  be  expected  from 
purely  local  public  utilities  of  IlliTrois,  and  if  the  cities 
and  communities  are  to  thrive  and  prosper  the  public 
utilities  must  expand  to  meet  the  increased  demand 
made  upon  them. 

In  making  recommendations  the  committee  starts  with 
commendation  for  the  report  of  the  valuation  commit- 
tee of  the  American  Electric  Railway  Association.  It 
states  as  a  necessary  fundamental  that  a  utility  is 
entitled  to  a  just  and  reasonable,  as  distinguished  from 
a  merely  non-conflscatory,  rate,  and  urges  the  develop- 
ment of  this  point  in  the  presentation  of  all  public 
utility  rate  cases. 

,  The  other  recommendations  of  the  committee  are  that 
in  all  cases  the  evidence  be  fully  presented;  that  utili- 
ties should  submit  appraisals  of  physical  property  based 
on  the  cost  to  reproduce  new  at  prices  prevailing  at  the 
date  of  inventory,  and  that  the  commission  be  urged 
to  adopt  the  same  as  the  present  value  of  such  physical 
property ;  that*  if  the  commission  or  any  other  party 
submits  an  appraisal  based  on  the  original  cost  or  cost 
to  reproduce  at  any  other  period  than  the  present,  the 
utility  should  produce  evidence  showing  the  difference 
between  the  purchasing  power  of  the  dollar  used  in 
.such  appraisal  and  the  purchasing  power  of  the  dollar 
current  at  the  present  time;  that  there  should  be  no 
deduction  for  accrued  theoretical  depreciation;  that  a 
fu^ll  and  fair  allowance  should  be  made  for  going  value; 
.  liat  the  item  of  income  taxes  be  considered  a  deductible 
•  xpen.se;  that  all  valuations  should  be  itemized  and  that 
"ommissions  should  itemize  their  findings  accordingly; 
that  a  sufficient  amount  of  working  capital  should  be 


shown  necessary  and  that  replacements  and  contingent 
reserves  be  set  up. 

The  committee  also  suggests  that  each  utility  file 
copies  of  all  briefs  submitted  to  commissions  with  the 
secretary  of  the  Public  Utility  Association,  in  order  to 
encourage  full  co-operation  and  also  a  complete  under- 
standing. 


Storms  Increase  Motor  Failures 

A  General  Analysis  of  Some  Equipment  Failures 

Occurring  in  Parts  of  New  England  Visited 

by  Heavy  Storms  of  Past  Winter 

BELIEVING  that  the  experiences  of  a  few  typical 
electric  railways  as  to  the  effects  of  the  recent  snow- 
storms upon  equipment  would  be  of  assistance  and  in- 
terest to  master  mechanics  and  others,  the  editors  of  the 
Electric  Railway  Journal  have  made  a  special  effort 
to  obtain  such  information.  The  reports  received  indi- 
cate that  the  equipment  failures  in  those  parts  of  the 
country  which  were  visited  by  the  heavy  storms  were 
most  severe.  Many  railway  properties  have  tabulated 
the  various  equipment  failures  for  the  purpose  of  study, 
and  in  the  accompanying  table  the  numbers  of  arma- 
ture failures  that  occurred  on  four  New  England  elec- 
tric railways  are  given.  The  total  number  of  failures 
for  the  several  weeks  from  Jan.  3  to  March  6  are 
given,  with  the  ratio  per  cent  that  this  number  of 
failures  bears  to  the  total  number  of  armatures  in  serv- 
ice. The  total  number  of  failures  for  this  period  varies 
from  24.5  per  cent  to  52  per  cent.  Perhaps  the  most 
interesting  feature  brought  out  by  this  comparison  is 
that,  while  the  first  trouble  is  due  to  overload  and  the 
roasting  of  insulation,  by  far  the  greatest  trouble  comes 
from  the  fact  that  the  deteriorated  insulation  becomes 
wet  and  easily  breaks  down,  thus  causing  grounds  and 
short  circuits. 

The  greatest  number  of  failures  occurred  during 
February.  At  the  beginning  of  the  month  there  was  in 
the  New  England  district  a  considerable  accumulation 
of  snow  and  ice  on  the  ground,  which  had  resulted  from 
the  weather  conditions  during  January.  No  unusual 
difficulties,  however,  were  experienced  on  account  of  the 
January  storms,  but  the  storm  which  commenced  Feb. 
4  and  continued  all  through  the  next  day  and  until  the 
middle  of  the  afternoon  of  Feb.  6  resulted  in  the 
greatest  percentage  of  failures.  Several  other  storms 
which  were  not  quite  so  severe  but  which  added  greatly 
to  the  difficulties  of  operation  followed  this  initial  storm. 
The  storm  which  began  on  the  night  of  Feb.  4  consisted 
of  semi-frozen  slush  which  became  saturated  shortly 
after  falling.  Before  nightfall  on  Feb.  6  the  snow 
turned  to  a  cold  rain  and  then  froze  to  almost  solid  ice. 
This  storm  was  accompanied  by  a  wind  of  nearly  32 
m.p.h.  velocity,  and  in  spite  of  its  wet  condition  the 
snow  drifted  badly. 

Failures  Occurred  with  All  Types 

In  the  tabulated  results  which  have  been  received  by 
the  Electric  Railway  Journal  so  far  the  number  of 
troubles  with  each  type  of  motor  is  given.  An  attempt 
was  made  to  group  these  failures  according  to  the  age 
of  the  equipment,  but  this  did  not  bring  out  any  infor- 
mation which  would  lead  to  definite  conclusions.  The 
number  of  failures  even  with  the  same  general  type  of 
equipment  varies  through  a  wide  range,  due  to  the 
various  conditions  which  are  encountered.     Thus  one 
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road  or  even  one  line  of  a  particular  road  may  have 
used  up  its  motors  and  burned  out  the  windings  by 
bucking  snow.  Another  line  or  road  may  have  been 
forced  to  operate  its  equipment  through  water  to  an 
excessive  depth,  and  this,  entering  the  motors  and  bear- 
ings, causes  grounds  and  short  circuits.  When  cold 
weather  follows  the  thaw  the  water  which  has  entered 
the  bearings  becomes  frozen  and  shuts  off  lubrication. 
This  results  in  the  bearings  becoming  hot  and  the  arma- 
tures are  let  down  so  as  to  rub  the  pole  faces,  thus  dam- 
aging the  windings  and  tearing  off  the  bands. 

Another  factor  which  ultimately  makes  itself  evident 
in  the  number  of  equipment  failures  is  the  amount  and 
type  of  vehicular  traffic  which  operates  on  the  car  tracks. 
In  removing  snow  some  roads  clear  to  the  pavement, 
while  others  prepare  a  snow  roadway.  The  effect  on  the 
equipment  must  necessarily  be  different  in  the  two  cases. 
The  drainage  conditions  of  the  various  railways  also 
have  an  important  bearing  upon  the  amount  of  water 
which  accumulates  on  the  tracks  through  which,  the 
equipment  must  operate.  Some  roads  experience  dif- 
ficulty with  the  lifting  of  the  tracks  or  pavements  by 
frost.  This  results  in  damage  to  the  motors  and  gear 
cases  from  rubbing.  Other  roads  do  not  encounter  this 
trouble.  The  diameter  of  the  wheels  on  the  cars  is 
another  factor  which  must  be  considered  in  connection 
with  the  failures  resulting  from  snow  conditions.  One 
road  reports  no  trouble  on  cars  with  33-in.  wheels,  while 
it  had  considerable  trouble  with  motors  on  cars  with 
26-in.  wheels.  In  this  case  it  was  found  that  the  in- 
sulation on  the  motor  windings  was  roasted  out.  This 
was  caused  by  bucking  snow,  but  more  particularly  by 
the  dragging  of  the  motors  over  the  high  surface  of  ice 
that  accumulated  between  the  rails. 

In  considering  the  troubles  which  have  occurred  to 
the  ventilated  motors  of  the  latest  type  it  appears  that 
several  roads  have  had  considerable  trouble  due  to 
drawing  in  of  snow  by  the  fans.  This  snow  is  deposited 
in  the  motor  frame  and  around  the  brushholders.  After 
a  thaw  the  accumulation  freezes  and  forms  a  solid  cover 
of  ice.  The  application  of  covers  to  the  motor  in  several 
instances  has  proved  of  great  advantage.  By  far  the 
greatest  trouble  experienced  with  ventilated  motors, 
however,  has  been  caused  while  bucking  snow.  The 
ventilated  motor  does  not  have  the  same  capacity  for 
overloads  as  the  older  non-ventilated  motors,  and  as 
most  snow  bucking  is  done  at  low  speed  the  advantages 
of  the  fan  ventilation  are  lost.  There  is  no  doubt  that 
the  amount  and  quality  of  snow-clearing  equipment 
which  the  various  railways  have  in  operation  has  a  con- 
siderable effect  on  the  number  of  failures  which  occur 
in  the  operating  equipment.  If  railways  can  keep  their 
lines  properly  cleared  of  snow  the  resulting  equipment 
troubles  are  not  excessive. 

SKvnuc  Prodi  EM  op  Kkeping  Lines  Open 
The  problem  of  keeping  a  line  free  from  snow  and 
keeping  cars  running  during  a  storm  on  most  systems 
rcaotvM  itself  into  keeping  the  snow-clearing  equipment 
in  operation.  In  the  storm  which  began  in  the  New 
England  section  on  Feb.  6  the  snow  contained  consider- 
able moisture  and  packed  readily.  Even  the  breaking 
down  of  a  truck  on  the  track  in  front  of  a  snowplow 
for  a  short  time  was  sufficient  to  cause  the  snow  ahead 
of  the  snowplow  to  become  packed  by  vehicular  traffic,  so 
that  its  removal  coaM  only  be  accomplished  by  the  use 
of  picks  in  the  hands  of  a  gang  of  laborers.  Another 
one  of  the  storms  WM  accompanied  by  a  storm  of  sleet 
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and  rain  which  froze  as  it  fell.  The  trolley  vdres  became 
laden  with  this  ice  and  a  large  number  of  breaks  oc- 
curred, so  that  power  was  actually  cut  off  from  the  line 
and  the  snow-clearing  equipment  could  not  operate. 
Such  conditions  as  the.se  give  the  operating  companies 
the  greatest  amount  of  trouble. 

While  the  damage  done  to  armatures  is  the  most  ex- 
pensive to  repair,  still  the  trouble  caused  by  grounded 
or  short-circuited  field  coils  is  quite  as  annoying.  In 
this  connection  road  No.  3,  which  is  shown  in  the 
accompanying  table  as  operating  1,324  motors,  used 
1,263  field  coils  during  January,  February  and  March, 
and  road  No.  4  with  1,012  motors  used  900  field  coils. 
This  is  nearly  a  field  coil  for  each  motor. 

In  connection  with  other  equipment  defects  one  road 
reports  a  large  amount  of  trouble  from  grid  resistors 
becoming  open-circuited,  caused  by  the  overheating  of 
the  grids  from  the  slow  and  severe  operation  and  conse- 
quent splashing  with  water  or  slush.  This  causes  the 
grids  to  break  and  the  open  circuit  occurs,  usually  re- 
sulting in  a  "dead  car,"  which  has  to  be  pushed  to  the 
terminal  with  overloading  of  the  equipment  of  another 
car.  The  breakage  of  gears,  pinions,  axles  and  wheels 
during  cold  weather  is  also  considerably  increased  and 
adds  to  operating  difficulties. 

If  benefit  is  to  be  derived  from  the  experiences  of  the 
past  winter  it  must  come  in  the  nature  of  improve- 
ments which  will  prevent  the  various  parts  from  fail- 
ing under  the  extreme  conditions  of  winter  service. 
While  a  mere  enumeration  of  the  troubles  that  have 
resulted  and  a  knowledge  that  others  have  had  as  much 
or  even  greater  trouble  may  be  consoling  to  some  roads, 
still  if  desirable  results  or  improvements  are  to  be  ob- 
tained they  must  come  through  the  electrical  manu- 
facturers. 

No  Labor  Shortage  in  Kansas  City 

IN  THE  trainmen's  instruction  school  of  the  Kansas 
City  (Mo.)  Railway  there  are  from  160  to  200  men 
at  all  times  to  care  for  the  turnover  among  the  2,600 
employees  of  the  transportation  department.  The  labor 
turnover  for  the  period  from  December,  1919,  to  April, 
1920,  inclusive,  following  the  last  strike,  was  about  300 
per  cent.  Records  show  that  5,128  men  entered  the  serv- 
ice and  2.881  left.  The  turnover  has  now  gone  back  to 
a  point  as  low  as,  if  not  lower  than,  that  in  most  of  the 
large  industries  in  the  city.  The  present  wage,  which 
provides  a  maximum  of  60  cents  per  hour  in  the  fourth 
year  of  service,  is  attracting  men  from  other  industries 
and  there  is  practically  no  shortage  of  man-power  to 
operate  the  cars. 
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Railway  Car  Materials— Steel— I 


By  NORMAN  LITCHFIELD 
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STKEL  MANUFACTURE  BEGINS  AT  THE  BLAST  FURNACB 

A  Comprehensive  Statement  of  the  Standard  Steel-Making  Processes  Is  Given 
to  Promote  a  Better  Understanding  of  the  Qualities  to  Be  Expected  in  Steel 


The  Manufacture  of  Steel 


THE  mechanical  man  of  a  railroad  upon  turning  to 
the  ordinary  text-books  for  information  on  the 
nature  and  properties  of  iron  and  steel  finds  him- 
self confronted  with  a  mass  of  information  which  is 
confusing.  This  confusion  is  unavoidable,  because  a 
text-book  must  cover  all  of  the  various  fields  so  that 
the  general  student  may  become  informed,  or  rather 
that  he  may  be  provided,  as  it  were,  with  a  reservoir 
of  knowledge  from  which  he  may  draw  as  occasion 
demands. 

There  are  a  number  of  other  sources  to  which  the 
reader  may  turn  if  he  desires  a  more  intimate  knowledge 
of  the  subject,  but  the  writer  has  felt  that  a  fairly  clear 
idea  of  the  salient  characteristics  of  these  materials 
could  be  presented  briefly  and  in  such  a  way  that  the 
information  would  be  of  interest  and  have  reference 
value.  This  article  is  the  result.  It  is  not  designed  to 
present  any  strictly  new  matter  but  simply  to  review  the 
subject  of  steel  and  to  present  a  general  picture  of 
the  present  situation  regarding  its  production  and  its 
utilization  in  the  electric  railway  field. 

To  obtain  a  clear  understanding  of  what  is  commonly 
known  as  iron  and  steel,  it  should  be  borne  in  mind  that 


all  of  the  varieties  of  iron  and  steel,  whether  cast  iron, 
cast  steel,  wrought  iron,  steel  in  the  form  of  plates,  bars 
and  structural  shapes,  however  complex,  all  start  funda- 
mentally from  the  same  source.  The  initial  stage  of 
manufacture  of  all  is  the  same,  namely,  the  iron  ore, 
which  of  course  is  not  metallic  iron,  but  the  oxide  of 
iron  mixed  with  silica,  sulphur,  phosphorus,  etc.,  is 
heated  in  a  blast  furnace  with  coke  and  limestone.  Here 
the  high  temperature  breaks  up  the  oxide  of  iron  into 
metallic  iron  and  oxygen  gas,  the  latter  immediately 
combining  with  the  sulphur  and  other  elements.  Mixed 
in  with  the  pure  metallic  iron  are  the  impurities  that 
were  present  in  the  ore,  sulphur,  phosphorus,  etc., 
although  not  in  as  large  quantities.  Some  of  these 
have  been  given  ofl"  as  gases  and  others  have  been  fused 
and,  being  lighter  than  the  iron,  float  on  top  of  the 
molten  iron  and  are  drawn  off  before  the  iron  is  poured 
into  molds.  The  iron  so  cast  contains  from  3  to  4  per 
cent  of  carbon  and  is  known  as  "pig  iron." 

It  is  impossible  to  "run"  the  material  in  this  state, 
and  it  is  from  this  point  on  that  the  methods  of  manu- 
facture of  the  various  commercial  materials  begin  to 
differ.    Here  the  reader  should  remember  that  iron  and 
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steel  get  their  various  qualities  not  inherently,  as  in 
case  of  the  woods,  treated  in  a  previous  article,  but 
through  the  processes  to  which  they  are  subjected 
during  manufacture. 

These  processes  have  been  worked  out  by  centuries  of 
experiment,  the  earliest  process  of  which  we  have  knowl- 
edge being  that  of  making  wrought  iron  and  small  quan- 
tities of  high-grade  steel  directly  from  the  ore  without 
the  production  first  of  pig  iron  as  above  described. 
This  goes  back  many  hundreds  of  years  before  the 
Christian  era. 

Cast  iron  is  thought  to  have  been  made  first  about  the 
time  of  the  discovery  of  America  by  Columbus,  but  the 
modem  pig-iron  products,  such  as  wrought  iron  and 
steel,  were  not  produced  commercially  until  the  latter 
half  of  the  eighteenth  century.  Then  in  1856  came  the 
world-shaking  discovery  by  Sir  Henry  Bessemer  of  the 
process  now  named  in  his  honor  for  making  steel.  When 
we  realize  what  this  discovery  has  made  possible  the 
wonder  of  that  achievement  stands  out  as  simply  co- 
lossal. Since  that  time  the  advance  in  the  art  has  been 
rapid  and  has  made  possible  the  marvelous  structures 
of  the  last  century. 

Making  Wrought  Iron  From  Pig  Iron 

In  the  manufacture  of  wrought  iron  from  pig  iron  of 
proper  grade,  the  latter  is  heated  in  a  reverberatory 
furnace  with  a  fluxing  cinder  (oxide  of  iron)  until  both 
iron  and  flux  melt  into  a  pasty  mass.  The  flame  of  the 
reverberatory  furnace  impinges  upon  the  contents  and 
oxidizes  the  impurities.  The  purified  metal  collects  in 
globular  masses  which  are  turned  over  and  assembled 
by  the  puddler,  then  removed  from  the  furnace  and 
a  portion  of  the  slag  squeezed  out.  It  is  then  rolled 
into  bars,  which  are  called  "muck  bars."  These 
bars  still  contain  a  great  deal  of  slag  and  hence 
are  never  used  commercially,  but  they  are  cut  up  and 
the  pieces  are  piled  and  bound  together  with  wires,  the 
bandies  being  reheated  to  a  white  heat  (not  melted) 
and  again  rolled  into  bars,  known  as  "merchant  bars." 
This  ia  the  usual  "bar  iron"  of  commerce.  When  a 
purer  metal  is  desired,  the  merchant  bars  are  cut  up, 
replied,  reheated  and  rerolled  into  bars,  thus  forming 
"double-reflned"  iron. 

To  review,  then,  it  will  be  seen  that  wrought  iron  is 
•ssentialiy  a  material  that  has  been  produced  by  melting 
the  iron  to  a  pasty  state  in  a  bath  of  slag,  then  removing 
the  pasty  iron  and  rolling  it  before  it  solidifies.  It  con- 
sists of  practically  pure  iron  mechanically  mixed  with 
slag.  As  it  is  rolled  out  into  bars  the  slag  is  also  rolled 
and  gives  to  the  wrought  iron  its  characteristic  fibrous 
appMurance. 

Stkel  Is  Made  in  "57  Varikties" 

While  wrought  iron  is  a  simple  substance,  consisting, 
as  above  stated,  of  pure  iron  with  which  a  certain 
amount  of  slag  is  mechanically  mixed,  steel  is  a  complex 
material  consisting  mainly,  of  course,  of  iron,  but  this 
iron  has  crjrstals  of  various  other  substances  imbedded 
in  it,  and  in  some  cases  the  iron  is  chemically  combined 
with  these  foreign  materials.  Furthermore,  while  in 
wrought  iron  the  slag  is  practically  inert,  in  steel  the 
foreign  substances  exercise  a  controlling  effect  on  the 
qualities,  which  will  be  considered  later.  But  at  the 
«atMt  w«  would  impress  upon  the  reader  the  fact 
that  whereas  when  we  say  that  an  article  is  made  of 
wrought  iron  the  name  itself  signifies  a  material  whose 
properties  are  fairly  well  defined,  on  the  other  hand  to 


merely  assert  that  an  object  is  made  of  steel  means 
little  or  nothing,  inasmuch  as  there  are  as  many 
varieties  of  steel  as  there  are  of  pie,  and  the  effect  of  a 
poor  variety  of  one  is  about  as  deleterious  as  the  other. 

In  steels  which  contain  but  a  small  amount  of  the 
foreign  substances,  the  chemical  composition  and  the 
physical  properties  begin  to  resemble  those  of  wrought 
iron.  We  may  then  differentiate  steel  from  wrought 
iron  by  its  process  of  manufacture. 

Stripped  of  all  qualifying  and  explanatory  phrases, 
steel  may  be  considered  essentially  as  a  material  made 
by  melting  pig  iron  to  a  liquid  state  and  then  adding  to 
it  other  substances  which  have  been  found  to  increase 
its  strength.  The  pig  iron  contained  originally  about 
3i  per  cent  of  carbon.  This  is  burned  out  during  the 
liquefying  process  and  carbon  in  the  final  steel  is  ob- 
tained by  direct  addition  while  the  iron  is  fluid. 

Bessemer  vs.  Open  Health  with  Respect 
to  Quality 

The  chief  two  processes  of  producing  commercial 
steel  are  the  bessemer  and  the  open-hearth  processes. 

In  the  bessemer  process  the  carbon  is  burnt  out  of  the 
melted  pig  iron  by  blowing  air  through  it  at  high 
pressure,  until  the  iron  contains  practically  no  carbon 
at  all.  The  desired  percentage  of  carbon  is  obtained  by 
adding  "spiegeleisen,"  after  the  metal  is  decarbonized. 
This  process  does  not  remove  any  of  the  phosphorus 
and  sulphur  in  the  iron,  and  bessemer  steel  can  only  be 
used  in  places  where  a  fairly  high  percentage  of  these 
impurities  will  not  matter.  On  the  other  hand  the 
bessemer  process  is  the  cheapest  and  the  quickest 
method  of  making  steel. 

In  the  open-hearth  process  a  mixture  of  pig  iron, 
wrought  iron,  cast  iron  and  steel  is  melted  in  a  so-called 
"regenerative"  furnace,  for  the  details  of  which  the 
reader  is  referred  to  any  standard  works  on  metallurgy. 
In  this  furnace  a  flame  impinges  upon  the  surface  of  the 
mixture  of  metals,  melting  them  but  not  burning  out 
the  carbon  except  to  a  limited  extent,  which  may  be 
controlled  more  or  less  at  will  by  varying  the  tempera- 
ture in  the  furnace.  As  the  heat  progresses  samples 
are  drawn  off  from  time  to  time  and  the  percentage  of 
carbon  present  is  determined  either  by  visual  examina- 
tion of  the  fracture  or  by  quick  analysis  in  the  labora- 
tory. The  amount  of  phosphorus  in  the  finished  steel, 
while  not  reduced  in  any  way  by  the  burning  out  process 
of  the  open-hearth  furnace,  can  be  controlled  by  selecting 
the  proper  proportions  of  steel,  cast  iron,  etc.,  in  relation 
to  the  pig  iron.  However,  by  adding  lime  to  the  charge 
the  amount  of  phosphorus  can  be  reduced,  and  when  this 
is  done  the  operation  is  termed  the  "basic  open-hearth 
process,"  and  merely  rs  a  matter  of  distinction  (for 
otherwise  the  term  is  meaningless)  the  process  in  which 
lime  is  not  used  is  called  the  "acid  open4iearth  process." 

At  the  present  writing  it  is  becoming  somewhat 
the  practice  of  steel  manufacturers  to  use  what  is 
known  as  the  "duplex  process,"  in  which  the  process  is 
first  started  in  a  bessemer  converter  and  then,  before 
decarbonization-  is  complete,  the  molten  liquid  is  dis- 
charged into  the  regenerative  furnace  and  the  making 
of  the  steel  is  completed  by  the  usual  open-hearth 
process.  This  cuts  down  the  total  time  of  the  melt 
considerably  and  thereby  reduces  the  cost  of  the  steel. 

Experience  with  the  chief  two  processes,  bessemer  and 
open-hearth,  has  conclusively  shown  that  the  latter  is 
much  more  reliable  in  every  way  than  the  former,  and 
hence  bessemer  steel  is  used  only  in  places  where  the 
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conditions  do  not  require  a  high-grade  material.  As 
between  the  basic  and  acid  open-hearth  processes  there 
is  probably  but  little  inherent  difference,  as  it  is  possible 
to  produce  good  steel  by  either  process. 

The  foregoing  gives  but  the  barest  outline  of  the  main 
features  of  the  manufacture  of  steel,  and  is  offered 
simply  to  indicate  in  the  most  general  way  that  ordinary 
steel  is  divided  roughly  into  two  classes,  first,  that  made 
by  the  bessemer  process  and,  second,  that  made  by  the 
open-hearth  process,  and  further  that  the  inherent 
nature  of  the  processes  is  such  that  the  open-hearth 
produces  a  better  and  more  reliable  grade  of  steel  than 
can  be  produced  by  the  bessemer  process.  A  consider- 
able amount  of  electric  furnace  steel  is  now  being  pro- 
duced, but  the  large  bulk  is  still  open  hearth  or  bessemer 
or  one  of  its  varieties. 

Certain  factors  influence  the  character  of  the  steel, 
no  matter  what  the  process  of  manufacture.  These 
are:  1.  Chemical  composition.  2.  Care  taken  in  the 
manufacturing  process.     3.     Heat  treatment. 

Chemical  Treatment  Is  Only  One  Factor 

It  will  be  noted  that  chemical  composition  is  listed  as 
only  one  of  these  fundamentals  of  the  character  of  steel. 
We  emphasize  this  point  on  account  of  the  tendency  of 
many  to  assume  that  a  mere  statement  of  the  composi- 
tion will  define  the  characteristics  of  the  steel,  which  is 
not  the  fact.  It  is,  however,  the  basic  factor.  From  a 
chemical  standpoint  steels  are  grouped  roughly  into  two 
classes ;  carbon  (or  ordinary)  steels  and  alloy  steels. 

By  "carbon  steels"  are  meant  those  steels  whose  phys- 
ical properties  are  determined  largely  by  the  proportion 
of  carbon  which  they  contain,  while  "alloy  steels"  are 
those  in  which  the  effect  of  the  carbon  is  replaced  or 
supplemented  by  that  of  other  metallic  elements  such  as 
nickel,  chromium,  manganese,  vanadium,  tungsten,  etc. 

Considering  first  the  carbon  steels,  it  must  be  recog- 
nized at  the  outset  that  the  presence  of  carbon  plays  a 
part  totally  disproportionate  to  its  numerical  content. 
That  is  to  say,  the  total  percentage  of  carbon  even  in 
the  so-called  "high  carbon"  steels  will  not  run,  except 
in  rare  instances,  over  1  per  cent,  whereas  the  tensile 
strength  of  the  material  will  have  been  increased  from 
about  45,000  lb.  per  square  inch  at  0.05  of  1  per  cent 
carbon  to  more  than  150,000  lb.  at  1  per  cent. 

In  all  carbon  steels  there  is  present  a  small  amount  of 
manganese  from  0.3  to  0.6  of  one  per  cent;  which  has 
been  added  during  the  process  of  manufacture  to  prevent 
what  is  known  as  "red-shortness,"  or  brittleness  of  the 
steel  when  hot.  It  further  has  the  effect  of  causing  an 
increase  of  about  10,000  lb.  per  square  inch  in  the 
tensile  strength  with  the  high  percentages,  but  this 
effect  is  somewhat  incidental.  Hence  the  steel  is  called 
"carbon  steel"  on  account  of  the  preponderating  effect 
of  the  carbon  on  the  strength  of  the  steel. 

Silicon  from  the  slag  is  always  present  in  carbon  steel 
up  to  a  maximum  of  about  0.4  per  cent.  It  has  the 
effect  of  increasing  the  fluidity  of  the  steel,  and  in 
small  quantities  has  but  little  effect  on  the  physical 
qualities  of  the  steel.  Except  in  some  particular  in- 
stances, such  as  springs,  therefore,  the  user  is  not 
particularly  concerned  in  the  amount  of  silicon  which 
is  present. 

We  now  come  to  the  question  of  the  so-called  "im- 
purities," sulphur  and  phosphorus,  the  presence  of 
which  in  any  large  quantity  is  very  undesirable. 

Sulphur  makes  the  steel  "red-short,"  causing  small, 


fine  cracks  in  the  process  of  forging,  which  remain  when 
the  metal  becomes  cold.  For  this  reason  manganese  is 
added  to  the  steel,  which  combines  with  the  sulphur, 
forming  manganese  sulphide.  While  this  overcomes  the 
red-shortness,  it  introduces  a  new  danger,  in  that  the 
sulphide  is  apt  to  collect  in  streaks  which,  as  it  were, 
break  up  the  continuity  of  the  steel  and  impair  its 
strength.  Hence  it  is  desirable  that  the  sulphur  content 
be  kept  reasonably  low,  and  fortunately  for  the  user  the 
manufacturer  is  as  a  general  thing  anxious  to  do  so  in 
order  to  avoid  difficulty  in  the  forging  and  rolling  of  the 
material  into  its  finished  shape. 

Phosphorus,  the  other  impurity,  is  one  in  which  the 
user  is  vitally  interested  in  that  any  considerable  quan- 
tity of  it  reduces  the  ductility  of  the  metal  and  lessens 
the  resistance  of  the  steel  to  shock. 

Granting  that  both  sulphur  and  phosphorus  are 
objectionable  elements  in  steel,  the  next  question  is  to 
determine  how  much  or  how  little  can  be  allowed  in  the 
steel  without  hurting  it. 

The  A.  S.  T.  M.  specifications  for  structural  steel  for 
cars,  A-11-16,  require  as  follows; 


structural  Steel 
and  Pates  for 
Cold  Pressing 
_.        ,  f  Acid      Not  over  0.06  percent 

Phosphorus   ^  Basic   Not  over  0.04  per  cent 

Sulphur     Not  over  0.05  per  cent 


Rivet  Steel 
Not  over  0.04    per  cent 
Not  over  0.04    per  cent 
Not  over  0.045  per  cent 


The  foregoing  all  apply  to  open-hearth  steel,  the  use 
of  bessemer  steel  not  being  permitte'd  by  the  specifica- 
tion for  car  material.  In  such  specifications  as  those 
for  structural  steel  for  buildings,  which  allow  bessemer 
steel,  the  limit  for  phosphorus  is  0.1  per  cent,  there 
being  no  specified  limit  for  sulphur. 

Just  how  the  limits  given  for  open-hearth  steel  were 
arrived  at  is  not  entirely  clear,  although  it  seems  prob- 
able that  they  were  the  results  of  commercial  rivalry. 
It  had  become  evident  that  the  high  percentage  of  im- 
purities as  found  in  bessemer  steel  was  bad  from  the 
users'  standpoint,  and  as  each  improvement  was  made 
in  the  open-hearth  steel  art  it  gave  the  originating 
manufacturer  an  opportunity  to  offer  to  his  customers  a 
product  which  he  and  they  felt  was  better  than  that  of 
his  competitors. 

As  time  went  on,  these  competitors  made  their  own 
improvements,  and  so  the  limits  of  impurities  were 
beaten  down  to  the  point  where  they  now  rest  in  the 
various  existing  standard  specifications. 

In  fact,  during  times  of  slack  demand  for  steel 
products,  manufacturers  have  been  able  to  offer  a  much 
lower  limit  of  impurities,  and  users  are  sometimes 
tempted  to  feel  that  because  they  have  been  in  the  habit 
of  receiving  this  high-quality  material,  they  are  jus- 
tified in  incorporating  a  very  low  limit  for  impurities  in 
their  specifications.  The  steel  makers  claim,  and  it 
would  seem  justly,  that  such  a  course  is  unfair,  inas- 
much as  with  an  existing  top  limit  of  0.04  per  cent,  it 
is  necessary  for  them  so  to  select  their  materials  that 
they  will  "aim  at,"  say,  0.03  or  0.35  per  cent.  In  other 
words,  if  a  specification  calls  for  0.04  per  cent  as  a  top 
limit,  it  is  probable  that  a  large  part  of  the  material 
will  run  down  to  0.03  per  cent  or  lower.  This  all 
requires  care  and  attention  in  the  process  of  making  the 
steel  and  often  the  selection  of  certain  heats  or  melts, 
as  against  others  which  must  be  thrown  out.  Hence,  if 
the  user  pushes  his  prerogative  too  far,  and  demands  a 
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very  low  upper  limit  for  impurities,  he  is  apt  to  force 
the  manufacturer  into  a  position  where  he  must  charge 
a  higher  price,  and  the  user  should  therefore  be  quite 
certain  in  his  own  mind  that  his  service  demands  an 
extra  special  grade  before  embodying  excessive  restric- 
tions in  his  specifications. 

War-Time  Limits  f6r  Impurities 

During  the  period  of  the  war  the  tremendous  short- 
age in  materials  made  it  well-nigh  impossible  for  the 
manufacturer  to  maintain  his  previous  standards,  and 
therefore  the  upper  limits  of  impurities  were  quite  gen- 
erally raised,  the  A.  S.  T.  M.  specifications  in  many 
instances  bearing  the  following  notation:  "In  view  of 
the  abnormal  difficulty  in  obtaining  materials  in  time 
of  war,  the  rejection  limits  for  sulphur  in  all  steels  and 
for  phosphorus  in  acid  steels  shall  be  raised  0.01  per 
cent  above  the  values  given  in  these  specifications.  This 
shall  be  effective  during  the  period  of  the  war,  and 
until  otherwise  ordered  by  the  society." 

It  will  be  noted  that,  as  far  as  phosphorus  is  con- 
cerned, this  tolerance  applied  only  to  acid  steels,  and 
inasmuch  as  by  far  the  greater  proportion  of  steel  made 
in  this  country  is  now  made  by  the  basic  process,  the 
matter  really  comes  down  to  a  consideration  of  the 
sulphur  content. 

During  the  last  meeting  of  the  American  Society  for 
Testing  Materials  considerable  discussion  was  had  in 
regard  to  this  matter  along  two  lines,  on  the  one  hand 
whether  the  time  had  not  now  arrived  when  it  was 
entirely  feasible  to  dr(H)  the  war  tolerance  from  the 
specifications  of  the  society  and  on  the  other  hand 
whether  the  extra  point  of  sulphur  did  not  harm  the 
material.  As  a  result  of  this  discussion  it  was  decided 
"that  the  forty-three  specifications  to  which  this  note 
has  applied  be  divided  into  two  classes:  (1)  Those 
specifications  from  which  the  note  is  to  be  removed  at 
the  present  annual  meeting,  as  of  July  1, 1919;  (2)  those 
specifications  from  which  the  note  is  not  to  be  removed 
at  this  time,  and  consideration  of  its  removal  is  to  be 
deferred  until  the  annual  meeting  in  1920." 

Among  the  latter  group  is  the  specification  for  car 
material,  and  the  tolerance  therefore  still  stands. 

The  second  question,  that  of  a  general  study  of  the 
influence  of  sulphur  and  phosphorus  in  steel,  is  now  the 
subject  of  joint  investigation  by  a  committee  represent- 
ing the  A.  S.  T.  M.,  the  United  SUtes  Bureau  of  Stand- 
ards, and  representatives  of  consumers  and  the  rail- 
roads. It  is  planned  to  gather  data  both  from  the  mill 
and  laboratory  and  also  from  materials  in  service.  This 
inTCfltigation,  it  is  hoped,  will  throw  some  light  on  this 
subject,  which  has  ever  been  one  of  doubt  and  often  of 
dispute.  For  the  present  it  may  be  said,  however,  that 
the  A.  S.  T.  H.  specifications,  even  with  the  war  toler- 
ance, cover  materials  which  if  properly  made  are  suit- 
able for  ordinary  requirements. 

The  percentage  of  sulphur  and  phosphorus  mentioned 
above  are  thoae  obtained  by  analysis  made  from  a  test 
ingot  taken  during  the  pouring  of  the  melt.  It  is  gen- 
erally specified  that  the  purchaser  may  make  analyses 
from  finished  material  representing  each  melt.  Some 
specifications,  such  as  that  for  car  material,  allow  the 
phosphorus  and  sulphur  content  so  determined  to  exceed 
that  of  the  ladle  analyaia  by  not  more  than  26  per  cent. 
This  means  that  steel  made  to  a  apeciflcation  calling  for 
0.04  per  rent  phosphorus  might  contain  in  the  flni.<ihed 
material  as  high  as  0.05  per  cent  and  with   the  war 


tolerance  of  0.01  per  cent  as  high  as  0.0625  per  cent. 
Other  specifications  require  the  check  analysis  to  agree 
with  the  ladle  analysis.  In  making  any  comparison  of 
the  specifications,  therefore,  careful  note  should  be  taken 
as  to  this  particular  provision,  for  it  is  the  check 
analysis  which  is  really  controlling. 

Further  treatment  of  the  chemical  composition  and 
physical  properties  of  steel  will  be  given  in  an  ensuing 
article. 


Inspecting  Contactors  on  Multiple- 
Unit  Equipment 

IN  order  properly  to  inspect  the  contactors  of 
multiple-unit  equipments  it  is  necessary  to  operate 
them.  This  usually  requires  two  men,  one  to  operate 
the  control  from  the  master  controller  and  the  other, 
under  the  car,  to  inspect  the  operation  of  the  various 
switches  to  insure  that  this  is  proper  and  in  the  right 
sequence.  Where  repairs  or  adjustments  are  necessary 
a  considerable  amount  of  time  is  wasted  by  requiring 
the  presence  of  the  operator  when  his  services  are  not 
actually  needed.  Al.<<o  on  multiple-unit  equipments 
which  use  line  voltage  in  the  operation  of  the  contactors 
it  is  necessary  to  have  the  main  switch  in  and  to  cut 
out  both  sets  of  motors  to  prevent  the  car  from  moving. 
Also,  during  work  on  the  switches,  if  the  main 
switch  is  kept  in  there  is  an  unnecessary  waste  of  power 
from  the  current  passing  through  the  resistors  and  an 
element  of  danger  to  the  inspector,  as  the  parts  are 
"alive." 

In  this  connection  Rowland  Hubbard,  master 
mechanic  Philadelphia  &  Western  Railway,  has  found  it 
convenient  to  have  his  inspectors  operate  the  switches 
them.selves  without  requiring  the  assistance  of  a  man 
at  the  master  controller.  The  holding-in  circuit  for  the 
pick-up  coils  of  the  contactors  is  energized  through  the 
line  relay  contacts.  In  order  to  make  operation  possible 
without  operating  the  master  controller  a  10-amp.  knife 
switch  has  been  installed  alongside  the  No.  1  contactor 
arcing  box.  When  this  switch  is  closed  it  short  circuits 
the  contacts  of  the  line  relay  so  that  the  pick-up  wire 
is  energized  for  operating  the  contactors.  The  location 
of  this  switch  is  handy  for  the  inspector  when  he  is 
opening  up  the  contactor  covers.  The  line  connection 
for  operating  the  contactors  is  provided  by  tapping  in 
on  the  trolley  connection  going  to  the  line  relay.  With 
this  arrangement  operation  will  be  accomplished  with 
the  main  switch  out  and  the  motor  cut-out  switches 
left  in.  This  arrangement  of  connections  has  now  been 
in  use  for  over  three  years  and  has  proved  very  satis- 
factory, as  well  as  providing  an  additional  safety  pre- 
caution for  the  inspector. 


Paving  Charges  Keep  Up  Fares 

PHILADELPHIA'S  first  modern  pavement  of  con- 
sequence was  provided  at  the  expense  of  the  car 
riders.  Paving  costs,  including  interest  payments  on  the 
original  cost,  and  maintenance  and  renewal  payments 
under  the  agreement  of  1907  now  toUl  $1,750,000  per 
annum.  This  is  equal  to  a  6  per  cent  return  on  the  out- 
standing capital  stock  and  roust  be  paid  by  the  P.  R.  T. 
patrons  as  their  contribution  toward  something  they 
themselves  never  use  as  car  riders.  In  other  words 
each  revenue  passenger  transported  during  the  year 
1919  paid  0.26  cent  tax  for  paving. 
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Connecticut  Zone  System  Revised 

Commission  Upholds  Principle  of  Zone  Fares,  but  Disregards  Density  of  TraflSc — Makes  All 

Zones  Equal — Raises  Cash  Fare  30  Per  Cent  and  Establishes  Two  New  Ticket 

Rates — Some  Doubt  as  to  the  Financial  Result 


THE  Connecticut  Public  Utilities  Commission  on 
April  9  decided  that  the  present  system  of  zone 
fares  in  use  by  the  Connecticut  Company  is  dis- 
criminatory. The  commission  pointed  out  that  the  zones 
are  of  unequal  length  and  that  all  of  the  increase  in  rev- 
enue has  been  at  the  expense  of  the  suburban  rider, 
inasmuch  as  the  minimum  fare  for  the  majority  of 
riders  in  the  larger  cities  had  remained  unchanged. 
This  decision  was  handed  down  after  public  hearings  ex- 
tending over  several  months. 

Under  the  decision  the  cash  fare  was  increased  to  3 
cents  per  zone,  with  a  minimum  cash  fare  of  6  cents 
for  two  zones  or  less.  Heretofore,  the  cash  rate  in  the 
cities  of  Hartford,  Waterbury,  New  Haven  and  Bridge- 
port averaged  2  cents  per  mile,  while  in  the  suburban 
and  interurban  territory  the  rate  was  2.5  cents.  The 
minimum  fare  for  two  zones  or  less  was  likewise  6  cents. 

The  order  also  provides  for  a  reduced-rate  zone 
ticket,  which  is  to  be  sold  in  lots  of  fifty  for  $1,  in  order 
that  the  regular  riders  may  obtain  a  lower  rate  than 
the  casual  patrons.  These  tickets,  however,  provide  a 
minimum  fare  for  a  three-zone  ride,  but  do  not  allow 
the  passenger  to  ride  at  less  than  the  minimum  cash 
fare,  because  three  coupons  are  the  minimum  that  can 
be  surrendered  for  a  ride. 

Commutation  ticket  rates  likewise  are  established  at 
1.75  cents  per  zone  between  traffic  centers  having  a 
population  of  at  least  25,000  and  the  surrounding  terri- 
tory, providing,  however,  that  the  points  are  five  zones 
or  more  distant. 

Abstract  of  Decision 

The  decision  was  the  outcome  of  thirteen  petitions 
and  protests  from  several  cities,  towns  and  community 
organizations.  The  primary  questions  involved  were  as 
to  the  reasonablene.ss  of  the  rates,  the  fairness  or  prac- 
ticability of  the  particular  zoning  and  the  system  of 
making  fare  collections  thereunder  as  had  been  estab- 
lished and  put  into  effect  by  the  Connecticut  Company 
on  Nov.  8,  1919. 

Prior  to  the  establishment  of  the  zone  system  the  rate 
structure  had  been  developed  around  a  flat  fare  for  the 
larger  cities,  with  multiple  zones  on  the  suburban  and 
interurban  lines,  the  rate,  however,  being  the  same  for 
all  zones,  which  varied  in  length  from  1.8  to  10.8  miles. 
On  Oct.  1,  1917,  the  unit  rate  of  fare  per  zone  was 
increa.sed  from  5  to  6  cents,  with  a  proportionate 
increase  in  commutation  and  school  ticket  rates. 

On  Nov.  2,  1919,  the  company  established  an  entirely 
new  schedule  of  rates  based  on  the  length  of  ride,  and 
at  the  same  time  put  into  effect  a  new  method  of  fare 
collection.  All  tickets,  commutation  and  otherwise,  with 
the  exception  of  the  half-fare  school  tickets,  were  abol- 
ished. Full  details  of  this  plan  were  given  in  the 
Electric  Railway  Journal  for  Nov.  8,  1919,  page  852. 

Petitioners'  Claims 

The  petitioners  claimed  that  the  zone  rates  as 
established  in  certain  cases  increased  the  fare  from  50 
to  200  per  cent  over  the  previous  rates ;  that  these  rates 


were  discriminatory  in  the  arbitrary  establishment  of 
unequal-length  zones  and  caused  abnormal  and  unequal 
increase  in  certain  sections  and  to  certain  patrons  over 
the  long-established  flat-rate  system  under  which  the 
communities  were  developed ;  that  the  necessary  increase 
in  revenues  was  undertaken  to  be  collected  and  obtained 
from  only  33  per  cent  of  the  company's  total  patronage ; 
that  the  zoning  system  was  inequitable  and  unfair,  and 
that  the  method  of  fare  collection  was  unnecessarily 
annoying  and  tended  to  delay  and  congest  traffic. 

The  city  of  Bridgeport  also  claimed  that  the  railway 
system  should  not  be  treated  as  a  whole,  but  that  the 
city  lines  should  be  segregated  from  and  treated  inde- 
pendently of  the  interurban  lines  on  the  assumption  that 
the  former  were  profitable  and  the  latter  otherwise. 

The  Company's  Claims 

The  company  controverted  the  several  claims  and 
maintained  that  it  was  necessary  for  the  life  of  the 
company  and  to  enable  it  to  render  proper  service  mate- 
rially to  increase  its  revenues  over  the  previous  flat 
6-cent  rate.  While  no  attempt  was  made  by  the  com- 
pany to  estimate  the  increase  which  the  zone  system 
would  produce,  it  did  maintain  that  but  little  if  any 
more  revenue  would  be  secured  than  would  be  needed  to 
meet  the  increased  operating  costs. 

The  company  also  raised  several  points  of  law,  among 
which  were:  (1)  That  the  burden  of  proof  was  upon 
the  petitioners;  (2)  that  in  considering  whether  the 
rates  are  unreasonable  it  is  necessary  to  consider  the 
earnings  of  the  company  as  a  whole  and  not  by  segre- 
gated divisions  or  routes;  (3)  that  the  rate  schedule  is 
not  unreasonable  if  the  receipts  are  insufficient  to  pay 
the  operating  expenses,  fixed  charges  and  taxes,  to  set 
aside  a  proper  sum  for  depreciation  and  renewals,  and 
to  pay  a  reasonable  return  upon  the  investment;  (4) 
that  a  schedule  of  rates  is  not  discriminatory  if  all 
patrons  similarly  circumstanced  are  treated  alike;  (5) 
that  if  by  the  imposition  of  the  regular  cash  rates  upon 
all  patrons  the  receipts  are  or  will  be  insufficient  to 
violate  this  principle  of  reasonable  rates  then  any  reduc- 
tion from  the  regular  cash  rate  is  confiscatory,  and  (6) 
that  no  evidence  had  been  introduced  before  the  com- 
mission to  warrant  a  finding  that  the  rates  as  inaugu- 
rated are  unreasonable,  inequitable  or  discriminatory 
against  any  portion  of  the  system. 

The  Commission  Comments 
On  the  above  the  commission  had  this  to  say: 
Burden  of  Proof.  In  the  6-cent  fare  case  a  similar 
point  was  raised  in  which  it  was  held  "that  inasmuch  as 
the  old  rates  had  been  in  effect  for  a  considerable  period 
prior  to  those  now  complained  of,  and  as  all  of  the' 
material  facts  pertaining  to  the  reasonableness  of  such 
rates  were  more  or  less  exclusively  within  the  knowl- 
edge and  possession  of  the  respondent,  it  should  proceed 
by  offering  whatever  evidence  it  had  in  justification  of 
its  present  rates.  While  the  burden  of  supplying  the 
facts  may  be  imposed  upon  the  respondent,  the  burden 


808 


Electric    Railway    Journal 


Vol.  55,  No.  16 


of  establishins:  its  material  allegations  from  all  the 
facts  submitted  still  rests  upon  the  petitioner.  The  very 
nature,  origin  and  source  of  the  evidential  facts  relative 
to  the  reasonableness  of  the  rates  must  modify  to  an 
extent  the  rules  of  evidence  and  the  burden  of  proof 
under  the  common  law.  This  necessity  has  also  been 
recognized  by  Congress  in  the  enactment  of  the  law 
terminating  federal  control,  in  which  it  is  held  that  the 
burden  of  proof  is  upon  the  carrier  to  show  that  fare 
increases  sought  are  just  and  reasonable." 

The  commission  based  its  conclusions  and  finding  on 
this  theory,  holding  that  inasmuch  as  the  company  had 
submitted  without  reservation  evidence  pertaining  to 
the  necessity  for  the  increase  in  rates  it  should  deter- 
mine, after  due  consideration  of  all  these  facts,  as  to 
whether  the  rates  complained  of  were  just  and  reason- 
able, and  if  not  to  determine  what  were  just  and 
reasonable  maximum  rates  and  charges. 

Rate  Schedules.  Claims  2  to  5  inclusive  of  the 
company,  the  commission  held,  may  be  fundamentally 
correct  as  abstract  propositions,  but  were  subject  to 
modification  by  injection  of  conditions  appearing  in  this 
case  but  apparently  not  contemplated  in  the  specific 
claims  presented.  The  sixth  claim  involved  a  conclusion 
of  fact  based  upon  all  of  the  evidence  submitted. 

In  the  judgment  of  the  commission  it  is  not  prac- 
ticable or  even  desirable  to  segregate  the  several  phys- 
ically connected  lines  of  the  company  for  the  purpose  of 
establishing  different  rates,  based  upon  the  respective 
earning  powers  of  such  lines.  The  intercommunity  of 
social,  business  and  general  industrial  relations  of  the 
State  requires  that  the  paying  lines  should  to  a  reason- 
able extent  help  to  support  the  non-paying  lines. 

The  non-paying  lines,  however,  must  of  necessity 
have  poorer  or  less  frequent  service,  and  a  careful  study 
of  the  traffic  on  such  lines  should  be  made  with  a  view 
to  service  curtailment  in  keeping  with  the  reasonable 
traffic  demands.  On  certain  lines  that  possibly  never 
should  have  been  built,  however,  the  limited  traffic 
demands  and  revenue  returns  may  necessitate  absolute 
abandonment  unle.ss  the  lines  are  subsidized  by  the 
towns  and  districts  served. 

Commutation  or  Reduced  Rates.  The  company  held 
that  under  the  State  law  the  commission  could  establish 
only  a  maximum  passenger  rate,  because:  (1)  The 
former  commutation  rate  was  a  privilege  voluntarily 
granted  by  a  predecessor  company  which  the  company 
was  at  liberty  to  withdraw  at  its  discretion;  (2)  the 
power  delegated  to  the  commission  to  prescribe  max- 
imum rates  did  not  include  the  right  to  grant  any  reduc- 
tion from  a  reasonable  maximum  rate;  (3)  the  Legis- 
lature itself  has  no  such  power;  (4)  no  legal  right  ever 
existed  on  the  part  of  the  commuters  to  a  retention  of 
this  rate;  (5)  so  far  as  a  moral  right  is  involved,  the 
equities  are  in  favor  of  the  rest  of  the  system  that 
never  has  enjoyed  a  cut  rate;  (6)  the  discrimination  in 
favor  of  the  commuters  was  properly  aboli.shed  by  the 
board  of  directors,  and  (7)  if  the  regular  rate  charged  to 
all  is  insufficient  to  pay  a  reasonable  return,  no  reduc- 
tion in  rate  or  special  privileges  can  be  justified  in  favor 
of  any  particular  community. 

The  commission  ruled,  however,  that  the  powers  and 
duties  delegated  by  the  State  I>egislature  gave  it  the 
right  to  fix  railway  rates  (Turner  vs.  Connecticut 
Company,  91  Conn.,  page  697)  and  that,  under  such  con- 
ditions, it  should  have  at  least  as  much  power,  latitude 
and  discretion  as  the  company  previously  had  in  fixing 


its  own  rates.  The  right  of  transportation  companies 
to  establish  reasonable  commutation  and  special  rates, 
unless  discriminatory  for  the  particular  service,  has 
long  been  recognized  and  is  also  followed  by  the  Inter- 
state Commerce  Commission.  The  principle  of  com- 
mutation fares  has  also  been  approved  by  the  State 
Legislature  in  the  somewhat  arbitrary  provisions  of 
Section  3,775  of  the  general  statutes,  which  prohibit 
railway  companies  from  altering  or  abolishing  such 
fares  after  they  have  been  in  effect  four  years. 

The  United  States  Supreme  Court,  it  was  pointed  out, 
had  in  several  cases  also  approved  of  special  or  com- 
mutation rates  (see  P.  R.  R.  vs.  Towers,  245  U.  S., 
page  6).  The  company  contended  that  street  railway 
service  was  short-haul  transportation  and  provided  a 
special  service  for  short,  almost  daily  rides,  and  that 
a  uniform  rate  was  in  fact  a  special  or  commutation 
rate  and,  further,  that  there  should  be  no  cut  rates  for 
any  class  of  service.  The  commission  disagreed  and 
held  that  whatever  merit  there  may  have  been  in  this 
claim  under  the  long-zone  or  flat-fare  system,  it  was 
verj'  largely  eliminated  by  the  adoption  of  straight 
mileage  tariff. 

Again,  if  the  company's  claim  was  correct,  then  the 
commission  had  no  power  other  than  to  establish  a 
single  maximum  rate,  irrespective  of  the  amount  of 
service  used,  and  the  rate  structures  of  practically  every 
water,  gas  and  electric  company  in  the  State  would 
have  to  be  changed,  if  passed  upon  by  the  commission. 
The  commission,  however,  assumed  that  the  statute  did 
not  prohibit  the  classification  of  service  and  for  that 
reason  interpreted  the  statute  as  authority  to  determine 
and  prescribe  just  and  reasonable  maximum  rates  and 
charges  for  classified  .services  affecting  all  persons  sim- 
ilarly circum-stanced,  providing  such  classification  was 
justifiable.  The  classification  of  passenger  service  and 
the  application  of  a  special  maximum  rate  for  each 
classification,  it  was  held,  was  justified  by  custom  of 
long  standing.  It  was  also  in  keeping  with  the  prin- 
ciples applied  to  nearly  every  successful  business  enter- 
prise to  consider  the  daily  rider,  who  depended  upon 
the  cars  as  a  regular  means  of  transportation,  as  the 
purchaser  of  service  at  wholesale.  As  a  business  prop- 
osition such  patrons  are  entitled,  the  commission  held, 
to  better  rates  than  the  casual  rider,  the  itinerant  who 
infrequently  utilizes  the  special  service  provided,  or  the 
man  who  travels  in  his  private  automobile  or  a  jitney  in 
good  weather,  but  on  stormy  days  and  at  times  when 
the  automobile  is  unable  or  unfitted  to  negotiate  the 
journey  is  willing  and  only  too  glad  to  patronize  a 
service  that  is  bound  to  operate  in  all  kinds  of  weather. 

General  Street  Railway  Conditions 

In  discussing  the  question  of  a  proper  solution  for  the 
almost  insurmountable  problems  confronting  the  in- 
dustry the  commission  recognized  that  the  respondent 
company  had  not  wholly  escaped  the  chain  of  circum- 
stances and  the  countr>'wide  difficulties  which  have 
driven  many  street  railways  into  receivership  and  have 
even  threatened  the  continued  existence  of  others. 

It  was  a  recognized  fact  and  admitted  by  evidence 
that  street  railways  supply  a  necessary  public  service 
and  that  their  suspension  would  be  a  public  calamity. 
The  commission  also  recognized  that  some  of  the 
elements  that  produced  the  precarious  street  railway 
situation  in  the  State  of  Connecticut  were  beyond  its 
present  power  and  could  only  be  remedied  by  special 


April  17,  1920 


Electric    Railway    Journal 


809 


legislation.  Statutory  burdens  such  as  street  paving, 
bridge  assessments,  taxes  and  unfair  automobile  com- 
petition were  among  those  elements.  The  labor  com- 
petition of  industrial  enterprises,  it  held,  was  an  eco- 
nomic condition  which  the  carriers  must  work  out  for 
themselves.  The  depreciated  purchasing  value  of  the 
dollar  and  the  increasing  cost  of  producing  service, 
however,  were  factors  which  could  and  should  naturally 
be  met  by  corresponding  increases  in  rates,  but  there 
was  a  limit  at  which  increased  rates  would  produce 
increased  revenue. 

The  commission  recognized  that  to  perform  the  duty 
of  any  utility  company  to  render  good  and  adequate 
service  the  company  must  be  sound  financially  and  any 
order  not  based  on  this  general  policy  would  work  an 
injustice  not  only  to  the  company  itself  but  to  the 
public  entitled  to  receive  such  service. 

A  street  railway  is  of  direct  benefit  not  only  to  its 
patrons  but  to  the  communities,  business  industries  and 


Rates  established  either  by  the  company  or  the  com- 
mission that  fail  to  produce  sufficient  revenue  to  put 
the  company  on  a  paying  basis  should  promptly  be 
increased,  assuming,  of  course,  judicious  and  economical 
management.  Undoubtedly  the  railway  company's  board 
of  directors  is  best  qualified  to  establish  a  system  of 
rates  and  collections  for  its  own  property,  for  it  has 
accurate  knowledge  of  the  company's  needs  and  an 
estimate  of  the  results  to  be  obtained  by  the  rates  thus 
established.  However,  when  such  rates  are  admittedly 
established  on  an  experimental  basis,  to  be  demonstrated 
by  public  patronage,  the  directors'  prerogatives  are 
materially  lessened.  Rates  established  by  the  commis- 
sion under  such  conditions  would  be  as  favorable  to  the 
company  as  those  established  by  the  directors  could 
lawfully  be,  for  the  commission  has  recognized  that  in 
order  for  a  company  to  render  good  service  it  must  be 
on  a  financially  sound  basis.  Any  rates,  therefore,  as 
established  by  the  commission   that   are  found  to  be 
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property  owners  in  the  localities  served,  and  yet  it 
developed  that  under  existing  conditions  the  car  riders 
were  called  upon  to  pay  all  of  the  expense  of  supplying 
such  service.  The  more  indirect  taxes  a  company  has 
to  pay  to  the  cities,  the  towns  and  the  State  the  greater 
the  fare  that  must  be  paid  by  the  car  rider.  It  was 
obviously  unfair,  the  commission  held,  to  demand  that 
the  car  rider  should  assist  in  maintaining  pavements 
for  others  when  such  users  contribute  little  or  nothing 
toward  their  own  comfort  and  convenience. 

To  make  a  rate  sufficiently  high  to  cover  all  such 
present-day  expenses  and  afford  a  fair  return  on  the 
value  of  the  property,  taking  into  consideration  the 
nature  of  existing  competition,  would  have  a  tendency 
disastrously  to  lessen  street  railway  traffic,  even  to 
destroy  the  usefulness  of  the  carrier  in  supplying  what 
should  be  a  cheap,  convenient  and  reliable  form  of 
transportation  available  to  all  the  people. 

The  respondent  company  even  disavowed  that  its 
rates  were  sufficiently  high  to  afford  a  fair  return  on 
the  value  of  its  property  or  upon  its  investment,  but 
claims  it  was  necessary  to  increase  its  rates  over  the 
6-cent  flat  fare  to  enable  it  to  meet  its  present  financial 
obligations,  exclusive  of  dividends.  While  taking  this 
position  the  company  also  claimed  the  legal  right  to 
establish  rates  that  would  produce  a  fair  return  on  the 
value  of  the  property,  and  any  rate  that  would  not  do 
that  could  not  be  found  to  be  unreasonable  by  the 
commission. 


insufficient  should  promptly  be  increased  to  a  maximum 
such  as  the  traffic  will  bear,  and  if  such  maximum  then 
proves  to  be  insuflScient  the  only  alternative  is  state  or 
municipal  aid  or  abandonment. 

Reasonableness  of  Present  Zone  System 

It  cannot  be  found  from  the  facts  presented,  the 
commission  stated,  that  the  present  rates  as  a  whole 
produce  a  greater  revenue  than  the  company  is  entitled 
to,  although  such  a  conclusion  might  theoretically  be 
deduced,  due  to  the  fact  that  a  surplus  net  income  after 
paying  interest  charges  on  funded  and  unfunded  debt 
is  shown  by  the  company  for  the  past  three  years  in  its 
income  exhibits. 

While  the  company  did  not  present  any  estimate  of 
the  percentage  increase  in  revenue  due  to  the  new  zone 
rates  for  the  entire  system,  it  did  show  that  on  certain 
lines  and  in  certain  sections  it  was  more  than  100  per 
cent,  whereas  in  other  sections  there  was  a  loss. 

In  the  mind  of  the  commission,  it  is  a  question  as  to 
what  increase  in  gross  revenue,  if  any,  the  present 
increase  in  rates  has  produced  over  the  corresponding 
period  of  the  previous  year,  when  the  6-cent  flat  fare 
was  effective.  An  analysis  of  the  accompanying  graph 
indicates  that  the  20  per  cent  increase  in  fare  on  Oct. 
1,  1917,  from  5  to  6  cents,  resulted  in  practically  no 
increase  in  passenger  revenue  for  the  first  year.  During 
the  second  year,  however,  a  gradual  increase  in  revenue 
is  recorded  and  for  the  two  months  just  prior  to  the 
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adoption  of  the  present  rates  the  chart  indicates  that 
the  6-cent  fare  was  producing  nearly  as  snreat  an 
increase  over  the  previous  year  (eliminating  the  effect 
of  the  influenza  epidemic)  as  the  first  three  months  of 
the  present  zone  rates. 

The  commission,  therefore,  holds  that  the  present 
increase  in  revenue  is  not  commensurate  with  the  in- 
crease in  rates  and  that  the  added  burden  on  the  public 
is  not  relieving  the  company  of  its  financial  embarrass- 
ment. Hence,  there  is  no  question  but  that  the  company 
must  have  a  greater  revenue  than  is  now  being  obtained. 
However,  in  establishing  higher  rates  for  the  purpose 
of  increasing  revenues,  the  effect  upon  the  public  as  to 
the  usefulness  and  reasonableness  of  the  service  pro- 
vided, as  well  as  the  interest  of  the  company,  must  be 
taken  into  consideration. 

Notwithstanding  that  the  present  rates  fail  to 
provide  a  reasonable  return  for  the  entire  system,  the 
commission  holds  that  they  are  inequitable  and  dis- 
criminatory and  to  that  extent  unreasonable.  They  are 
inequitable  (1)  by  reason  of  failing  to  give  any  con- 
cession to  the  daily  rider  who  travels  beyond  the  initial 
fare;  (2)  by  reason  of  attempting  to  obtain  the  greater 
part  of  the  necessary  increased  revenue  from  a  com- 
paratively small  percentage  of  its  patrons  in  suburban 
sections,  (3)  and  by  reason  of  abnormally  high  increases 
to  certain  of  the  patrons  over  and  above  the  system  of 
rates  that  has  been  maintained  during  the  past  history 
of  the  company  and  upon  which  they  were  led  to  rely  as 
being  the  more  or  less  universal  system  which  was 
maintained  by  nearly  all  street  railways  in  the  country. 

The  rates  are  held  to  be  discriminatory  by  reason  of 
the  establishment  of  unequal-length  zones  under  a  dis- 
tance tariff,  particularly  the  second  and  third  zones,  on 
lines  radiating  from  the  same  city,  and  by  reason  of 
attempting  to  measure  certain  arbitrarily  selected  sub- 
urban zones  by  the  density  of  traffic  while  treating  the 
system  as  a  whole  and  opposing  the  right  or  policy  of 
segregation. 

Zones.  The  commission  held  that  the  most  equitable 
policy  thus  far  suggested  or  adopted  for  street  railway 
fares  is  the  zone  or  distance  tariff  system,  and  accord- 
ingly will  retain  the  general  basic  principle  adopted  by 
the  company.  The  evidence,  however,  presented  in  the 
hearings  showed  considerable  dis.satisfaction  with  the 
zone  system,  not  so  much  as  a  measure  of  rates  as  the 
annoyance  and  delay  to  traffic.  It  was  admitted,  how- 
ever, that  the  annoyance  and  delays  were  gradually 
decreasing  as  the  system  became  more  familiar  to  the 
trainmen  and  the  traveling  public.  Most  witnesses  also 
testified  that  the  basic  principle  of  charging  on  the 
mileage  basis  for  the  amount  of  service  actually  ren- 
dered was  more  equitable  and  on  a  sounder  basis  than 
the  old  flat-rate  system  with  its  flagrant  inequalities  and 
numerous  long-haul  rides  at  an  absolute  loss  to  the  com- 
pany. It  is  true  that  the  long-zone  or  flat-fare  system 
was  more  popular  and  convenient  and  that  it  had  con- 
tributed materially  in  the  past  to  the  building  up  of 
suburban  sections.  The  inability  of  the  company  longer 
to  continue  such  a  system  makes  it  imperative  for  the 
preservation  of  service  to  adopt  a  more  businesslike 
polic>-,  unles.o  the  State  or  municipalities  served  extend 
aid.  Such  aid  is  not  forthcoming  at  present,  and  it, 
therefore,  becomes  necessary  to  adopt  some  other  system 
or  a  radical  modification  of  the  old  system. 

Opposition  to  the  pay-leave  system  of  fare  collection 
now  in  effect  is  based  on  the  theory  that  it  takes  longer 


to  unload  passengers  by  reason  of  the  time  required  in 
making  change,  with  consequent  holding  up  of  street 
traffic  and  disarranging  of  the  railway's  schedules.  Any 
new  and  improved  system  of  fare  collection  is  liable  to 
cause  annoyance  and  delay  at  first,  but  if  practicable 
will  ultimately  iron  out  the  minor  defects  and  meet  with 
general  approval.  Such  appears  to  be  the  history  of  the 
respondent's  present  system,  although  the  complaint 
relative  to  making  change  still  remains  to  a  modified 
extent.  If  passengers  but  knew  the  correct  fare  and 
would  have  it  ready  when  leaving  the  car  all  unnecessary- 
delay  would  be  eliminated. 

Statistics  as  to  loading  and  unloading  times  per 
passenger  for  the  pay-enter  and  pay-leave  systems  were 
submitted  by  the  company  and  these  were  favorable  to 
the  pay-leave  plan.  The  commission  is  of  the  opinion 
that  the  use  of  its  zone  tickets  instead  of  actual  cash 
would  very  materially  expedite  the  unloading  of  pas- 
sengers and  assist  in  the  better  maintenance  of  sched- 
ules. Comment  is  also  made  that  under  a  distance- 
tariff  system  no  policy  of  collection  thus  far  adopted 
or  suggested  appears  to  be  as  practicable  as  the  single 
collection  for  the  whole  ride  at  the  time  the  passenger 
is  leaving  the  car. 

Ck)NCLUSIONS 

Claims  are  advanced  that  the  increased  use  of  the 
internal-combustion  engine  for  motive  power  fore- 
shadows the  disuse  of  the  electric  street  railways  in  the 
near  future.  Even  if  this  were  literally  true,  that  time 
is  not  at  hand,  and  during  such  a  transition  period  the 
absolute  needs  of  the  traveling  public  must  be  taken 
care  of  and  the  investor  safeguarded.  The  commission, 
however,  has  reached  the  conclusion  that  even  although 
the  motive  power  may  change,  as  it  has  in  the  past, 
the  essential  features  of  a  street  railway  will  remain. 

Motor  vehicles,  moving  at  the  will  of  an  operator  over 
the  entire  surface  of  the  already  congested  streets,  have 
not  yet  been  recognized  or  even  demonstrated  to  pro- 
vide a  satisfactory  system  for  carrying  all  or  the  max- 
imum number  of  persons  desiring  public  transportation 
through  the  city  streets.  Consideration  must  also  be 
given  to  the  fact  that  such  streets  are  public  ways  and 
must  be  used  for  other  purposes.  The  public  inconve- 
nience and  serious  consequences  resulting  from  the 
abandonment  of  street  railway  service  during  the  past 
two  years  have  clearly  demonstrated  the  absolute  neces- 
sity of  preserving  and  protecting  the  street  railway 
industry,  especially  for  urban  transportation.  The  com- 
mission is,  therefore,  thoroughly  convinced  that  the 
street  railways  render  a  necessary  public  service  and 
that  any  determination  of  the  issues  should  be  made 
with  a  view  to  the  proper  maintenance  of  such  8er\'ice, 
having  in  mind  the  respective  rights  of  both  the 
company  and  the  public. 

To  meet  the  rapidly  changing  conditions  promptly  it 
is  important  to  have  a  flexible  system  of  rates  that  can 
be  varied  on  short  notice  without  a  radical  change  in 
the  rate  structure  itself.  The  commission  believes  also 
that  the  casual  rider  should  pay  a  greater  percentage  of 
the  "standby"  charge  than  he  now  does,  and  further 
that  the  regular  rider  should  be  able  to  purchase  trans- 
portation at  a  discount.  The  sale  of  tickets  at  a  substan- 
tial discount  in  moderate  quantities  should  invite  in- 
creased riding,  improve  the  service  and  promote  the 
interest,  usefulness  and  good  will  of  the  company, 
increase  its  revenues  and  bring  to  its  treasury  more 
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nearly  100  per  cent  of  the  actual  transportation  charges. 
In  establishing  a  commutation  rate,  care  should  be 
taken  not  to  discriminate,  and  in  no  case  should  the  rate 
be  less  than  the  initial  cash  fare,  nor  greater  than  the 
regular  ticket  fare  for  the  same  distance.  To  avoid 
conflict  with  this  theory  no  low-rate  tickets  can  be  sold 
for  short  riding.  One  of  the  principal  reasons  for  a 
commutation  rate  is  to  enable  people  working  in  the 
larger  centers  to  live  outside  of  the  congested  area  and 
€njoy  the  benefits  of  healthful  environment  for  domestic 
life.  For  this  reason  the  commission  holds  that  commu- 
lation  rates  should  be  limited  to  lines  that  radiate  from 
populous,  incorporated  manufacturing  and  employment 
centers  of  25,000  population  or  more.  These  rates  will 
-apply  to  all  points  on  such  lines  more  than  five  zones 
from  such  traffic  centers.  The  commuter  is  also  entitled 
"to  ride,  on  connecting  routes  leaving  the  traffic  center, 
one  or  more  zones  in  either  direction  for  the  regular 
zone  cash  fare,  irrespective  of  the  initial  fare. 

Proposed  Zoning  and  Rates 

The  new  rate  structure  prescribed  by  the  commission 
■contains  four  different  rates  applying  to  zones,  each  one 
mile  in  length.    The  order  follows  in  full : 

Zone  System.  Establish  all  zones  one  mile  in  length  as 
the  track  runs,  starting  from  traffic  centers  and  varying 
the  length  of  the  zones  only  to  the  extent  necessary  to 
absorb  or  equitably  to  adjust,  by  neutral  zones  or  other- 
wise, a  fractional  part  of  a  mile  occurring  in  measurements 
between  traffic  centers  or  to  line  terminals;  any  dispute  as 
to  such  variation  or  adjustment  to  be  referred  to  the 
•commission. 

Cash  Fares.  Initial  cash  fare  for  two  zones  or  less  6 
cents,  and  each  additional  zone  3  cents. 

Zone  Tickets.  Good  on  all  lines,  sold  in  lots  of  fifty  for 
•^1  or  in  larger  quantities  at  the  same  rate  if  desired.  Not 
fewer  than  three  tickets  to  be-  collected  for  a  ride  of  three 
zones  or  less  and  one  ticket  for  each  additional  zone  in 
■excess  of  three  zones. 

CoTnmutation  Tickets.  Good  for  a  round  trip  daily  be- 
tween the  traffic  center  of  any  incorporated  city  or  borough 
having  a  population  of  25,000  or  more  and  points  more 
than  five  zones  distant  therefrom  on  all  lines  radiating  from 
such  traffic  center,  for  the  number  of  days  in  any  month 
less  Sundays  and  legal  holidays;  said  commutation  tickets 
to  be  sold  at  the  rate  of  1.75  cents  per  zone,  to  be  issued 
to  the  individual  commuter,  to  be  non-transferable  and  to 
expire  at  the  end  of  each  month.  The  rate  beyond  such 
traffic  center  to  or  from  the  commuter's  place  of  business 
as  one  continuous  journey  to  be  at  the  regular  zone  rate. 

School  Tickets.  To  be  issued  at  the  rate  of  1  cent  per 
zone,  not  fewer  than  three  tickets  for  three  zones  or  less 
and  one  ticket  for  each  additional  zone.  Other  conditions 
relative  to  school  tickets  to  remain  the  same  as  at  present 
established  by  the  company. 

Transfers.  Free  directional  transfers  shall  be  issued: 
(1)  On  cash  fare,  entitling  the  passenger  to  ride  through 
two  zones  for  the  initial  cash  fare  of  6  cents  without  addi- 
tional charge  and  the  regular  cash  fare  for  each  additional 
zone.  If  the  cash  fare  passenger  has  ridden  through  two 
or  more  zones  before  transferring,  he  shall  be  entitled  to  a 
transfer  entitling  him  to  ride  through  the  next  zone  or 
zones  at  the  regular  rate  of  3  cents  each.  (2)  On  zone 
tickets  entitling  the  passenger  to  ride  through  three  zones 
for  the  initial  fare  of  three  tickets  without  additional 
charge  and  the  regular  ticket  fare  for  each  additional  zone. 
If  such  pas.senger  has  ridden  through  three  or  more  zones 
before  transferring  he  shall  be  entitled  to  a  transfer,  allow- 
ing him  to  ride  through  the  next  zone  or  zones  at  the  regular 
ticket-zone  rate. 

In  no  case  shall  a  transfer  entitle  a  passenger  to  ride 
through  more  than  two  zones  on  such  transfer. 

To  relieve  the  shortage  of  rolling  stock  likely  to  be 
caused  by  the  inability  to  operate  the  pay-leave  .system 
of  fare  collection  on  cross-bench  open  cars,  the  commis- 
sion advocates  the  u.se  in  summer  of  such  open  cars  for 
special  holiday  and  peak  service  only,  first  on  lines  not 
exceeding  two  zones  in  length  having  only  the  initial 


fare  charge;  secondly,  when  these  cars  are  used  for 
special  service  on  runs  exceeding  the  initial  fare,  a  flat 
rate  may  be  charged  not  exceeding  the  maximum  fares 
under  the  zone  ticket  rate  for  such  runs.  Transfer 
privileges  may  also  be  eliminated  at  the  discretion  of 
the  company  when  open  cars  are  operated. 

The  commission  asks  for  full  co-operation  on  the  part 
of  the  company  employees  and  good  will  on  the  part  of 
the  public,  and  states  that  if  at  the  end  of  a  reasonable 
period  of  time  it  is  demonstrated  that  the  rates  or 
system  are  unfair  either  to  the  company  or  to  the  travel- 
ing public  it  will,  upon  proper  presentation,  unhesi- 
tatingly and  without  prejudice,  by  reason  of  anything 
herein  stated  or  decreed,  consider  and  revise  such  rates 
or  system  in  accordance  with  facts  there  presented. 


New  Car  Arrives  in  Seattle 

THE  sample  car  ordered  for  trial  by  the  Seattle 
Municipal  Street  Railway  has  been  placed  in  serv- 
ice. This  is  a  single-end,  double-truck,,  front  and  cen- 
ter-entrance car  for  one-man,  two-man  or  multiple-unit 
train  operation.  It  weighs  34,600  lb.  equipped  and  has 
a  seating  capacity  of  sixty-eight.  The  equipment  con- 
sists of  four  Westinghouse  40-hp.  interpole  motors,  type 


TRYING  OUT  SEATTLE'S  NEW  CAR 

514,  with  Westinghouse  H.L.  control.  Helical  gearing 
is  used,  with  a  gear  ratio  of  15  to  58.  The  wheels  are 
24  in.  in  diameter  and  of  rolled  steel.  The  airbrake 
equipment  is  straight  air,  with  emergency  and  safety 
features. 

In  an  attempt  to  prevent  trouble  in  operation  due  to 
unfamiliarity  with  the  equipment  special  instructions 
have  been  issued  regarding  the  handling  of  the 
equipment. 

Motor  Trucks  Used  for  Conveying  Freight 

A  system  of  conveying  l.c.l.  freight  between  different 
railroad  terminals  in  Cincinnati,  by  means  of  motor 
trucks  and  containers  of  5-tons  capacity  each,  has  re- 
cently been  put  in  operation  in  that  city  by  the  Motor 
Terminals  Company.  In  May,  1917,  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  Railroad  made  a  trial  instal- 
lation of  the  system,  which  proved  so  successful  that  it 
has  now  been  extended  to  the  other  terminals.  The  con- 
tainers are  brought  to  the  railroad  freight  houses  by 
automobile.  When  they  reach  there  they  are  lifted  by 
electric  hoists  and  carried  close  to  the  freight  cars, 
where  they  can  be  loaded  at  minimum  cost.  They  are 
returned  by  mechanical  means  to  the  automobile,  then 
carried  to  destination.  A  material  saving  over  former 
methods  is  claimed. 
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Philadelphia  Fares  Analyzed 

Reports   Give   Statistics   for   Last   Nine   Years — 
Deadlock  Over  Operation  of  Frankford  Ele- 
vated Line  —  New  Capital  Required 

RECENT  transportation  history  in  Philadelphia  in 
.connection  with  the  proposed  lease  of  the  munici- 
pally built  Frankford  Elevated  Railway  to  the  Phila- 
delphia Rapid  Transit  Company  is  summed  up  in  two 
reports  just  issued  by  William  S.  Twining,  Director  of 
the  Department  of  City  Transit,  Philadelphia.  Various 
proposals  and  counter-proposals  have  been  made  by  the 
city  and  the  company  for  the  operation  of  this  line 
by  the  company,  the  last  proposal  of  the  company,  that 
it  pay  a  nominal  rental  only  for  the  structure,  being 
withdrawn  last  November  because  of  opposition  to  it 
in  the  Council. 

Construction  on  the  Frankford  Elevated  Line  was 
begun  in  1916  and  the  city's  present  investment  is 
shown  in  the  following  statement: 

FRA.VKFORD  EI.EVATED  RAILWAY  —  FIR.«T  OPERATING  SECTION 


Tol.l 
R0tiinat«d 
ClaM  ol  DuUky  Cost 

RmI  EsUtc tbOO.OOO 

Coutruetion    oontimete    <in- 

ohidiDK  tnclu) 5,720,660 

Equipment  3.285.000 

Encion-ritic  and  nuMdUiwom  600.000 

InUmt 900,000 

ToUh $11,105,660 


Money 
Expendfd 
by  City 
Codt  to  Marrh 
I,  1920 
t29 1,607 

3,632,«4I 


493,615 

1 60.000 

$4,578,063 


Per  Cent 
of  Prawnt 

Cost  to 

Final  Co»t 

48  5 

63  5 
0 

82  3 

17  8 

41  0 


In  the  opinion  of  the  Director  of  City  Transit  much 
of  the  difficulty  which  the  railway  company  now  finds 
in  undertaking  to  cafry  out  the  rapid  transit  proposals 
of  the  city  lies  in  the  rentals  which  it  has  agreed  to 
pay  to  its  sub-companies,  which  even  prevents  the 
furnishing  of  adequate  surface  transportation  facilities 
at  present. 

According  to  Mr.  Twining,  the  company's  manage- 
ment Heeerves  great  credit  for  its  "skillful  steering 
between  the  Scylla  of  increased  fares  and  Charybdis  of 
bankruptcy,"  but  the  limit  has  now  been  reached,  and 
to  provide  the  facilities  urgently  needed  either  the 
present  fares  must  be  increased  or  there  must  be  a 
scaling  down  of  the  fixed  charges.  A  diagram  is  then 
shown  of  the  cost  of  transporting  a  passenger  in  Phila- 
delphia from  1910  to  1918  inclusive  and  during  the 
first  six  months  of  1919. 

Gout  of  Transporting  a  Passengek 
IN  Philadelphia 

In  commenting  on  this  diagram  the  Director  points 
out  that  during  the  first  six  months  of  1919  the  operat- 
ing cost,  including  taxes,  was  8.62  cents  per  revenue 
passeoger  and  the  fixed  charges  1.6  cents,  making  the 
total  cost  5.12  cents  per  revenue  passenger.  On  the 
other  hand,  if  the  company's  gross  revenue  for  the 
period  be  divided  by  the  number  of  revenue  passengers 
it  will  be  found  to  equal  6.39  cents  per  revenue  pas- 
senger. The  surplus  available  for  dividends,  support  of 
new  capital,  reserve,  etc.,  amounts  to  only  0.27  cent  per 
revenue  passenger,  an  amount  declared  by  Mr.  Twining 
entirely  too  small  for  the  purpose.    Continuing,  he  says: 

"The  mere  fact  that  the  cost  of  service  at  the  present 
time  is  over  6  cents  per  revenue  journey  shows  that 
on  a  free  transfer  basis  the  flat  5-cent  fare  would  not 
alone  meet  the  costs  of  the  company.  The  company's 
6-cent  fare  earnings  are  now  supplemented  by  the  sale 


of  3-cent  exchange  tickets,  the  revenue  from  freight, 
express,  milk,  advertising,  etc.,  and  income  from  other 
.sources.  .  .  .  The  diagram  shows  that  since  191& 
(except  in  1916  and  1917)  the  average  cost  of  carrying 
revenue  passengers  has  exceeded  5  cents.  The  diagram 
also  shows  that  the  low  point  in  operating  expenses  was 
in  1916,  and  that  there  has  been  a  rapid  increase  in 
the  item  of  cost  per  passenger  since  that  time.  The 
fixed  charges  have  dropped  from  1.92  cents  to  1.50  cents 
per  passenger  since  1916,  because  very  little  new  capital 
has  been  employed  and  because  the  "fixed  charge"  on 
earlier  capital  is  a  fixed  sum,  the  aggregate  amount 
of  which  has  not  been  changed  appreciably  in  recent 
years.  As  the  number  of  passengers  carried  has 
increased  nearly  30  per  cent  during  this  period,  the 
fixed  charges  per  passenger  have  naturally  come  down 
proportionately.     Had  the  ratio  of  fixed  passengers  to 
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operating  expenses  remained  what  it  was  in  1916  the 
cost  per  passenger  would  now  be  5.54  cents  and  the 
company  would  be  showing  a  deficit  in  place  of  a 
surplus." 

In  conclusion  Mr.  Twining  says  that  the  saving  made 
during  the  last  few  years  is  to  be  attributed  primarily 
to  the  minimum  investment  in  new  facilities,  a  course 
made  possible  by  the  "complacency"  of  the  public  under 
"heart-breaking"  conditions. 

According  to  the  report,  facilities  required  today  to 
render  adequate  service  will  approximate  $20,000,000 
to  be  put  in  service  immediately,  and  within  the  next 
ten  years  at  least  $60,000,000  more  should  be  supplied. 
About  half  of  the  $20,000,000  of  facilities  needed 
immediately  Is  represented  by  the  Frankford  line  and 
one-half  by  necessary  surface  line  extensions. 


Short-Circuit  Tests  Prove  Interesting 

AS  A  RESULT  of  short-circuit  tests  of  a  10,000-kva. 
l\  turbine  alternator  E.  S.  Henningsen,  ef  the  engi- 
neering staff  of  the  General  Electric  Company,  draws 
some  interesting  conclusions.  These  are  reported  in  the 
March,  1920,  issue  of  the  Generol  Electric  Review. 
Among  other  things  he  says  that  adding  external  re- 
actance in  a  generator  circuit  equal  to  the  internal 
reactance  of  the  machine  reduces  to  one-half  the  instan- 
taneous short-circuit  current.  At  the  end  of  one  sec- 
ond, however,  the  current  is  practically  the  same 
whether  the  external  reactance  is  connected  in  or  not, 
if  the  leakage  reactance  of  the  machine  is  small  com- 
pared with  the  synchronous  reactance. 
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Some  Mysterious 

Car  Ailments 

Little  but  Important  Troubles  That  Tend  to 

Keep  Equipment  Men  Interested 

in  Their  Work 

CONTRIBUTIONS  ARE  INVITED  FROM  THE  FIELD 


Is  There  a  Remedy  for  Carelessness? 

ON  A  LARGE  electric  railway  property  operating 
multiple-unit  trains  it  was  the  practice  to  reduce 
the  length  of  the  trains  after  rush  hour  by  cutting  cars 
off  at  the  terminal,  according  to  the  requirements  of  the 
service.  On  one  occasion  the  drill  crew,  after  making 
the  necessary  uncoupling,  was  told  to  back  the  car  away, 
so  the  link  could  be  removed.  The  car  was  started,  but 
when  the  motorman  tried  to  apply  .his  brakes,  to  his 
surprise  he  found  that  they  did  not  respond.  A  glance 
at  the  air  brake  gage  showed  that  he  had  full  reservoir 
and  train  line  pressure,  so  there  was  obviously  some- 
thing wrong  with  the  brake  apparatus.  The  motorman 
then  tried  to  reverse  his  train  by  applying  power,  but 
this  also  failed.  As  the  car  was  on  a  grade  it  gained 
momentum  rapidly,  so  that  when  the  motorman  tried 
to  stop  the  car  with  hand  brakes,  these  were  useless. 
Seeing  a  train  approaching  at  the  foot  of  the  grade,  he 
realized  that  disaster  was  inevitable,  and  accordingly 
jumped  from  the  car,  leaving  it  to  proceed  without  an 
operator.  A  collision  resulted  which  badly  damaged 
several  cars.  Fortunately,  there  were  no  passengers  on 
the  train  with  which  the  car  collided  and  the  motorman 
was  not  badly  injured. 

The  runaway  car  was  examined  to  determine  the  cause 
of  the  failure  of  the  brakes,  and  it  was  found  that  the 
triple  valve  had  been  cut  out.  A  previous  crew  had 
found  the  car  giving  trouble,  due  to  the  sticking  of  the 
"triple"  and  had  cut  out  the  "triple,"  allowing  the 
train  to  operate  with  this  one  car  in  this  condition. 
Due  to  carelessness  the  defect  was  not  reported  and  the 
accident  resulted. 


Weeding  Out  Weak  Spots  in  Jumpers 

THE  breaking  of  wires  in  jumpers  on  roads  which 
employ  multiple-unit  train  operation  is  a  continual 
source  of  annoyance  and  many  roads  have  taken  heroic 
measui-es  to  reduce  their  troubles  from  this  source. 
The  telephone  rings  in  the  office  of  the  foreman  of 
inspection  and  an  excited  voice  yells:  "Send  an  elec- 
trician to  the  incline  on  the  main  line  and  have  him 
bring  a  new  jumper."  In  such  cases  the  electrician 
usually  does  not  have  to  look  for  the  trouble,  as  the 
train  crew  has  already  located  an  open  circuit  in  one 
of  the  jumpers  by  the  time  he  reaches  the  scene. 

The  mechanical  department  of  one  large  elevated 
railway  system  has  succeeded  in  reducing  the  number 
of  failures  in  jumper  cables  by  75  per  cent  through  a 
systematic   testing,   which    eliminates   all   weak   cables 


before  they  break  down  in  service  and  an  actual  open 
circuit  occurs.  All  jumpers  are  tested  once  a  month 
and  the  back  end  of  the  head  is  painted  a  new  color 
each  time,  so  that  any  jumper  which  may  have  been 
missed  can  be  readily  picked  out  and  sent  in  for  this 
periodic  test.  In  making  this  test  a  number  of  jumpers 
are  connected  together  to  form  the  external  circuit 
and  these  are  connected  across  the  terminals  of  a  500- 
amp.  storage  battery.  Sufficient  cells  are  connected 
in  the  circuit  to  secure  a  current  of  from  80  to  110 
amp.  The  object  of  the  test  is  to  put  enough  current 
through  the  jumpers  so  that  if  there  is  a  wire  in 
one  of  the  circuits  which  has  a  few  strands  broken 
the  remaining  strands  will  be  burned  out,  and  thus 
any  pirtially  broken  jumpers  will  be  weeded  out.  Each 
wire  in  the  jumpers  used  is  equivalent  to  about  a 
No.  13  wire.  Through  this  process  of  frequent  tests 
the  failures  of  jumpers  on  this  road  have  become 
comparatively  rare. 

A  similar  current  breakdown  test  for  jumpers  in 
which  50  amp.  at  550  volts  is  passed  through  the 
jumper  wires  in  series  was  described  in  the  Electric 
Railway  Journal  for  March  15,  1915,  page  487. 


Blowing  Circuit  Breaker  Gives  No  Indication 
of  Location  of  Trouble 

ONE  of  the  cars  in  city  service  on  a  large  railway 
property  was  reported  for  "blowing"  its  circuit 
breaker  day  after  day  and  all  shop  tests  failed  to 
locale  the  trouble.  Commutator  bar  tests  were  made 
as  well  as  open-circuit  tests,  checks  on  the  winding, 
high-potential  tests  and  resistance  tests  with  a  milli- 
voltmeter,  but  all  were  of  no  avail.  The  connections  of 
the  motors  were  carefully  checked  and  tested,  brush- 
holders  inspected  and  the  brush  tension  adjusted,  but 
still  the  car  continued  to  give  trouble. 

The  men  responsible  for  the  maintenance  of  the  equip- 
ment began  to  get  somewhat  "peeved"  and  many  felt 
sure  that  the  motormen  were  to  be  blamed  for  the 
difficulty.  In  a  final  effort  to  determine  the  cause,  it 
was  decided  to  have  a  crew  of  shopmen  take  the  car 
over  the  line  and  operate  it  in  test  service.  The  covers 
were  removed  from  the  motors  to  permit  inspection 
during  operation.  The  circuit  breaker  was  given  a 
special  adjustment  and  the  tripping  mechanism  was 
set  up  so  that  the  current  necessary  for  tripping  it 
would  be  increased  somewhat.  The  car  operated  per- 
fectly for  a  considerable  time  when  suddenly,  while 
operating  at  high  speed  with  the  control  equipment  in 
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full  parallel,  one  of  the  motors  flashed  over.  Another 
start  was  made  and  again  this  motor  flashed.  The  part 
giving  the  trouble  had  been  located,  but  still  all  were 
in  the  dark  as  to  its  cause.  The  car  was  returned  to 
the  shop  and  the  motor  was  opened  up  and  entirely  dis- 
mantled, but  there  was  no  outward  sign  to  indicate  the 
cause  of  the  trouble. 

It  was  then  decided  to  rewind  the  armature.  When 
the  windings  were  removed  it  was  found  that  the  lam- 
inations were  bent  and  the  slots  forced  out  of  line  from 
their  true  position,  so  that  the  tops  of  the  laminations 
were  out  nearly  the  width  of  a  coil.  At  some  previous 
time  this  armature  had  been  rubbing  on  the  pole  faces 
and  this  damage  was  the  result.  The  armature  was 
then  rebuilt  and  a  new  set  of  windings  were  installed. 
It  was  then  put  back  into  the  motor  and  the  car 
returned  to  service,  after  which  it  gave  no  further 
trouble. 


Auxiliary  Devices  May  Cause  Failure  of 
Main  Equipment 

ONE  car  on  a  system  operating  high  speed  local  serv- 
ice between  cities  gave  trouble  by  frequently  "going 
dead"  without  any  apparent  reason  for  it.  Motormen 
reported  that  the  control  equipment  would  be  inoper- 
ative for  as  many  as  five  or  six  times  on  a  single  trip, 
but  after  waiting  a  short  time  the  equipment  would 
again  operate  satisfactorily.  The  car  was  equipped 
with  the  electro-pneumatic  switch-group  type  of  control. 
On  several  occasions  the  motorman  got  out  and  ppened 
up  the  switch  group  in  an  endeavor  to  determine  the 
cause,  but  could  find  nothing  out  of  the  ordinary.  The 
car  was  turned  in  at  the  shop  and  tested  out  in  the  usual 
manner,  also  without  locating  the  defect,  but  in  the 
course  of  the  inspection  it  was  found  that  one  of  the 
switches  of  the  line  switch  was  somewhat  sluggish.  The 
line  switch  consisted  of  two  separate  switches  connected 
in  series  and  the  inspector  decided  that  the  sluggish 
operation  of  one  of  the  switches  might  be  the  cause  for 
the  open  circuit. 

The  wiring  and  connections  were  tested  for  im- 
proper contact,  but  these  proved  to  be  satisfactory.  The 
car  was  then  operated  by  the  shopman,  who  found  that 
after  repeated  operation  He  was  able  to  cause  the  slug- 
gish switch  to  stay  open.  The  air  pressure  used  for 
closing  the  switch  was  less  than  the  main  reservoir 
pressure,  being  reduced  by  a  reducing  valve.  By  check- 
ing up  the  air  pressure  at  the  time  the  switch  refused 
to  operate  it  was  found  that  this  was  low  due  to  the 
repeated  operation.  Ordinarily  the  pressure  used  for 
the  switch  group  operation  was  70  lb.,  and  it  was  found 
that  if  the  pressure  dropped  to  60  lb.  this  sluggish 
■witch  would  not  operate.  In  examining  this  switch  it 
was  found  that  the  spring  for  opening  the  switch  was 
somewhat  stronger  than  that  in  the  other  switch  and  a 
leak  in  air  prauure  was  also  found  at  some  of  the 
vahrw. 

This  leak,  together  with  the  air  usied  for  oper- 
ating the  switch  group,  kept  the  pressure  from  increas- 
ing, so  that  it  stayed  at  50  lb.  for  a  considerable  time. 
The  different  parts  of  the  switch  were  cleaned  carefully 
and  oiled  and  the  switch  was  then  found  satisfactory 
and  it  could  be  operated  at  air  pressure  considerably 
under  50  lb.  By  tightening  the  leaky  connections  the 
danger  of  failure  was  also  lessened  considerably  and 
the  car  operated  well  in  service. 


Why  Do  Commutator  Leads  Break? 

AN  INTERURBAN  road  operating  about  forty  miles 
,  of  track  experienced  a  great  deal  of  trouble  due 
to  armature  leads  breaking.  At  first  it  was  thought  that 
the  armature  cores  were  loose,  but  a  careful  investiga- 
tion showed  that  these  were  in  good  condition  and  tight 
in  all  cases.  The  men  responsible  for  the  rewinding  of 
the  armatures  were  very  careful  and  produced  a  fine 
looking  job,  so  that  it  was  thought  the  trouble  could  not 
lie  in  that  direction.  One  of  the  engineers  of  the  com- 
pany, however,  spent  considerable  time  in  the  armature 
room  watching  the  method  used  in  rewinding  armatures 
and  he  found  that  in  order  to  give  a  neat  appearance  to 
the  leads  as  they  were  brought  down  they  were  being 
bent  quite  sharply.  While  this  gave  a  very  neat  appear- 
ing job  when  completed,  it  was  evident  that  the  wear- 
ing qualities  were  being  sacrificed  by  this  method.  The 
method  of  bringing  these  leads  down  to  the  commutator 
was  changed  somewhat  and  further  investigation 
showed  that  there  was  also  considerable  vibration  of 
the  leads  between  the  end  of  the  armature  slots  and  the 
points  where  they  were  fastened  to  the  commutator.  No 
doubt  this  vibration  was  also  responsible  for  some  of 
the  broken  leads.  In  order  to  remedy  the  condition  the 
space  under  the  leads  was  filled  in  with  a  mixture  of 
powdered  asbestos  and  shellac.  This  hardened  so  that 
after  the  leads  were  in  place  they  were  held  firmly. 

Additional  support  was  also  provided  for  the  leads 
where  possible  by  taping  two  or  more  leads  together. 
Previous  to  the  change  the  leads  left  the  coils  at  the 
corners  and  had  no  support  till  the  commutator  was 
reached.  The  change  consisted  of  bringing  the  leads 
out  farther  around  on  the  end  of  the  coil,  and  then  by 
taping  them  in.  the  distance  to  the  commutator  was 
shortened  considerably.  On  armatures  with  leads  going 
in  opposite  directions  this  could  not  be  followed  to  any 
great  extent,  but  leads  going  in  the  same  direction  were 
taped  together  so  as  to  form  a  support  for  each  other 
and  make  a  more  rigid  construction. 

These  changes  effectively  did  away  with  the  trouble 
of  breaking  of  the  leads. 

The  Electric  Journal  for  February,  1920,  gives  the 
following  suggestions  for  preventing  broken  leads: 

The  wlndlnsa  ahould  have  a  aolld  foundation  and  ahould  be 
aolldly  buUt  up  botwepn  the  top  and  bottom  leada. 

Small  wire  Icada  ahould  be  uieUacked  back  of  the  neck  while 
winding. 

The  complete  armature  ahould  be  dipped  In  a  baklns  vamlah 
and   baked. 

The  lamlnatlona  of  the  core  ahould  b«  a  tifht  driving  fit  on  the 
apldar  or  ahaft  and  ahould  be  held  tlfhtly  toccther  by  a  rln«r  nut. 

The  commutator  ahould  be  clamped  under  prcaaure  while  hot, 
■liould  be  held  aecurely  and  ahould  make  a  sood  preaa  Ot  on  the 
ahnft  or  aplder. 

Ttio  roll  aupporta  should  be  of  rlfld  conatnictlon  and  aecurely 
held  from  movement. 

All  Hrmaturea  nhould  be  temporarily  banded  while  hot  to  puU 

III.'  » iixiiiik-M  ilc.wii  H.iiiMlv.     The  permanent  band*  ihould  be  made 

lenad  MMl  wire  aoldered  with  pure  tin 

Id  be  placed  under  the  core  bands  before 

..  .  :  „.  I  •<  compact  band.     At  the  front  end  the 

band  ahould  b«  pU...  U  uut  near  the  oommutator  nock  to  hold  the 
wlndinca  aecurely  In  plni-e  at  thla  point. 

Kxri'KHivi-  >  urrentii,  nuch  aa  are  produced  by  too  rapid  accelera- 
fiitilty   handling  of  cam.  ahould  be  avoided, 
whether  on  the  level  or  down  cradea,  ahould  b* 


Al;  rt»     of 

nrmii'  "\    be  1 

PI;,  •!  wli 

the   t(t(»   li'ttdM   haji   b< 

The  nrmnture  ben- 
renewed   wli 


the    armature,    aa   well    aa    the    complcteil 
n   balance. 

liMii.l  oti  III.    hiittom  lend*  before  connecting 


X^  baa 

1M  axi 


axi' 


The  asle  cat 

'     Ski 


tlve 

The  fcar  oaa< 
replaced. 

Oeara  and  pl> 
ahouM  be  r«pla< 

Tracka,  apaetal  work 


m  the  hotulnc*  and 

Ks  should  be  ktiit  lisht  In  the  motor  frame, 
•hould    be    kept    tliht    In    their    aeata    and 

nid  be  kept  drawn  up  tichtly  and  defec- 
•  ■d. 
M  be  Kept  tight  and  broken  gear  > 


l>-  worn,  out  of  meah  or  bottoming 

n-e,  preferably   of  the  helical  type. 

and  roadbed  ahould  be  kept  In  good  condition. 
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Shop,  Track,  Power 
and  Line 


These  Articles  and  Ideas  Are  From  Men  on  the 

Job    Who    Find    Special    Applications    and 

New  Methods  an  Incentive  for  Greater 

Effort  —  If   You   Have  Something 

Good  Pass  It  Along 


Pacific  Electric  Opens  New  Shop 

Thirteen    Buildings,    Covering    More    Than    Nine 
Acres,  Have  Been  Placed  in  Service  for  Main- 
tenance and  Building  of  Electric  Cars 

By  Clifford  A.  Elliott 

Cost  Engineer,  Maintenance  of  Way  Department,  Pacific 
Electric  Railway,  Los  Angeles,  Cal. 

THE  accompanying  view  of  the  new  Torrance  shop 
of  the  Pacific  Electric  Railway,  which  was  taken 
from  an  aeroplane,  shows  in  a  very  striking  manner  the 
large  accommodations  provided  and  the  splendid  con- 
struction of  the  buildings  for  their  work.  The  plans 
and  proposed  construction  of  these  shops  were  described 
in  the  issue  of  the  ELECTRIC  Railway  Journal  for  July 
21,  1917,  page  95.  To  provide  for  future  expansion, 
grounds  have  been  acquired  with  an  area  of  125  acres. 
Referring  to  the  accompanying  view,  the  building  in 
the  immediate  foreground  is  the  mechanical  department 
ofiice.  Directly  behind  this  is  the  store  department 
building,  and  the  small  building  to  the  right  of  this  is 
an  oil  storehouse.  The  three  large  buildings  which  con- 
stitute the  central  group  from  left  to  right  are  the 
woodwork  and  paint  shop,  the  electrical  repair  shop  anJ 


the  electrical  winding  and  machine  shop,  respectively. 
The  small  building  on  the  right,  which  in  the  view 
appears  like  an  addition  to  the  large  shop,  but  which  is 
in  reality  a  separate  building,  is  the  blacksmith  shop 
and  forge  room.  The  small  addition  to  the  paint  shop, 
on  the  extreme  left,  is  used  for  paint  storage  and 
mixing.  In  the  rear  of  the  central  large  building  are 
the  power  plant,  cornice  works,  welding  rooms  and  other 
workshops.  A  total  of  thirteen  new  shop  buildings  have 
been  erected.  These  are  of  steel-frame  construction 
with  concrete  foundations,  brick  and  concrete  walls  and 
concrete-slab  roofs.  Special  attention  has  been  given  to 
the  number  and  location  of  the  windows  so  as  to  provide 
the  maximum  amount  of  evenly  distributed  daylight. 

Some  Interesting  Details  op  Construction 

In  the  motor  shop  and  heavy  machine  shop  the  floors 
are  made  of  4-in.  x  6-in.  redwood  blocks  laid  on  sand 
cushion.  These  blocks  were  previously  treated  by  boil- 
ing in  asphalt.  The  principal  machines  now  in  use  in 
these  shops  were  moved  from  the  general  shops  at  Los 
Angeles,  but  some  additional  tools,  together  with 
cranes,  hoists,  etc.,  have  been  installed. 

In  the  paint  shop  steam  coils  have  been  located  in 
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each  pit  for  drying  freshly  painted  equipment.  It  is 
expected  that  this  will  result  in  a  considerable  saving 
in  the  time  necessary  for  drying  the  paint.  The  lamps 
in  the  inspection  pita  are  installed  in  niches  and  are 
staggered  21  ft.  center  to  center.  Two  lighting  recep- 
tacles are  installed  in  each  niche;  one  contains  the  lamp 
and  the  other  is  used  for  emergency  purposes  so  that  an 
extension  cord  can  be  inserted  and  a  drop  line  used 
where  light  at  the  work  is  needed.  An  Otis  5-ton  self- 
operated  electric  freight  elevator  is  installed  in  the 
wood  mill  and  a  similar  type  of  2-ton  capacity  is  used  in 
the  storehouse.  The  top  floor  of  the  storehouse  is  used 
for  motor  parts  and  miscellaneous  electrical  supplies. 
All  air  brakes,  switch  groups  and  control  material  are 
located  on  this  floor.  The  material  cases  for  small  parts 
on  this  floor  are  6  ft.  high  and  of  an  open  type,  so  that 
each  bulkhead  can  be  clearly  seen  without  the  use  of 
step  ladders  or  boxes.  The  main  floor  is  used  for  storing 
both  hardware  and  miscellaneous  supplies.  In  addition 
to  these  two  stories  the  storehouse  also  contains  a  base- 
ment, where  material  used  in  the  electrical  department 
is  kept. 

The  oil  storehouse  previously  referred  to  is  located 
adjacent  to  the  main  storehouse  and  has  large  steel  oil 
storage  tanks  in  the  basement.  These  are  connected 
with  Bowser  oil  pumps  for  drawing  the  oil  for 
distribution  at  the  new  shops. 

One  section  of  the  power  house  is  used  for  the  sub- 
station equipment  necessary  to  take  care  of  the  local 
car  shops  and  freight  car  movement.  A  1,000-ft.  motor- 
driven  air  compressor  and  a  150-hp.,  2,200-volt,  three- 
phase  alternating-current  motor  are  installed  in  this 
section.  A  750-gal.  capacity  motor-driven  air  pump  for 
operating  the  Are  equipment  is  also  installed  in  the 
power  house.  This  will  be  relieved  by  an  auxiliary  500- 
gal.  capacity  Duplex  steam-driven  fire  pump.  Fuel  for 
the  power  house  is  supplied  from  two  8,500-gal.  concrete 
underground  fuel  oil  storage  tanks. 


New  Drill  Steel  Sharpener 

ANEW  compressed  air  operated  drill  steel  sharpener 
machine,  known  aa  the  I-R  No.  50  Sharpener,  has 
been  developed  by  the  Ingersoll-Rand  Company,  New 
York.  This  machine  was  designed  primarily  to  rapidly 
and  exactly  sharpen  and  shank  drill  steel  such  as  cruci- 
form steel  up  to  2  in.  in  diameter  or  round,  hexagon, 
octagon,  quarter-octagon,  auger  or  spiral  steel  up  to  li 
in.  in  diameter.  When  fitted  with  special  devices  it  will 
forge  bolt  heads,  pins,  stanchions,  etc.,  and  nearly  200 
different  products  have  been  made  by  this  machine. 

The  single  lever,  which  controls  all  of  the  operations 
of  the  machine,  is  fitted  with  a  safety-locking  device. 
This  prevents  accidents  due  to  the  impossibility  of  oper- 
ating the  machine  unless  the  lock  is  released.  The 
throttle  valve  is  of  the  balance  spool  type.  The  hammer 
cylinder  is  an  improved  valveless  type.  This  construc- 
tion permits  the  free-moving  hammer  to  deliver  fast  and 
powerful  blows  against  the  end  of  the  dolly,  upsetting 
the  steel  and  so  forming  the  bits  and  shanks  rapidly, 
which  greatly  increases  the  capacity  of  the  machine. 

Positive  lubrication  is  provided  for  the  entire  machine 
by  the  "Heartbeat"  lubricator.  This  is  embodied  in  the 
throttle  valve  chest  casting  and  works  automatically 
whenever  the  machine  is  in  action.  It  is  provided  with 
adjustment  for  regulating  the  quantity  of  oil  desired. 
All  parts  are  made  for  hard  service  and  all  cup  leathers 
bst«  been  eliminated  from  the  design. 


Oscillating  Motor  Crossing  Flagman 

New  Design  Has  No  Gears  or  Toggles  and  Swings 
Through  Any  Arc  in  Any  Quadrant 
Without  Vibration 

ANEW  automatic  flagman  or  crossing  signal  which 
differs  widely  in  many  respects  from  any  similar 
device  formerly  available  has  been  placed  on  the  market 
by  the  Thompson  Signal  Company,  Los  Angeles,  Cal. 
It  comprises  a  26-in.  disk  fastened  to  an  arm  or  arrow 

46  in.  long  having  a 
red  light  mounted  in 
the  end  opposite 
from  the  disk,  the 
whole  oscillating,  not 
as  a  pendulum  but 
pivoting  about  its 
center  of  gravity. 
The  driving  mecha- 
nism is  a  four-pole 
direct  current  mo- 
tor which  for  steam- 
road  service  operates 
on  a  10-volt  circuit 
supplied  by  primary 
cells.  Where  other 
voltages  are  avail- 
able, as  in  electric 
railway  service,  the 
motor  can  be  wound 
for  the  trolley  volt- 
age. The  disk  and 
arm  are  mounted  di- 
rectly on  the  arma- 
ture shaft,  thus 
avoiding  any  gearing.  The  motor  is  of  the  external 
armature  type  and  is  made  up  of  eight  field  coils  and 
twenty-two  armature  coils  which  have  windings  about 
four  times  heavier  than  necessary  in  order  that  heating 
and  danger  of  burnout  may  be  minimized.  These  coils 
are  so  connected  in  the  armature  that  one  or  more  could 
burn  out  without  affecting  the  operation  except  propor- 
tionately to  weaken  the  torque.  During  a  test  run  of 
2,600  hours'  continuous  operation  the  temperature  rise 
in  the  motor  was  only  10  deg. 

The  oscillating  movement  of  the  armature  and  signal 
is  .secured  by  reversing  the  direction  of  current.  This 
change  in  direction  of  current  flow  is  secured  through 
two  fingers  mounted  on  the  armature  shaft  which  have 
a  steel  roller  mounted  at  their  outer  ends.  As  the 
armature  revolves  these  fingers  come  into  mechanical 
contact  with  two  switches,  producing  a  cam  action, 
which  first  closes  the  switch  on  one.  side  of  the  shaft 
and  then  that  on  the  other,  these  two  switches  alter- 
nately closing  a  circuit  through  two  pairs  of  magnet 
coils,  which  in  turn  throw  the  main  motor  switch  finst 
in  one  direction  and  then  in  the  other.  The  fingers  of 
this  main  switch  are  laminated  and  as  they  are  pulled 
into  contact  the  laminations  spread,  giving  a  wiping 
contact,  which  tends  to  keep  the  surfaces  clean. 

The  driving  motor  is  made  in  two  types,  one  with  a 
commutator  and  one  without.  With  the  type  having  a 
commutator  the  two  fingers  which  operate  the  control 
switches  may  be  shifted  relative  to  each  other,  so  that 
the  armature  and  signal  may  l>e  made  to  oscillate 
through  any  arc  from  10  deg.  to  360  deg.,  or  to  rotate 
continuously  in  either  direction,  and  further,  so  that 
the  signal  will  oscillate  in  any  quadrant. 


INSTALLATION      OF      AUTOMATIC 

CROSSINO      FLAGMAN      WITH 

BELL     AUXILIARY 
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In  the  commutatorless  type  of  motor  connection  to  the 
armature  coils  is  made  by  means  of  two  spiral-coiled 
spring-brass  leads,  which  act  like  the  hair-spring  in  a 
watch,  though  not  supplying  any  spring  force,  the 
springs  merely  being  used  to  provide  flexible  contacts 
which  will  avoid  brushes  and  rings  and  at  the  same 
time  provide  a  practically  non-breakable  connection.  On 
this  motor  the  two  fingers  operating  the  control  switches 
are  usually  permanently  fastened  together,  so  that  the 
arc  through  which  the  disk  oscillates  is  fixed.  How- 
ever, the  quadrant  in  which  the  disk  will  oscillate  can 
be  changed  if  desired,  to  avoid  an  obstruction  obscuring 
a  clear  view  of  the  disk  from  a  distance,  by  shifting  the 
fingers  radially  on  the  shaft. 

One  of  the  principal  claims  for  this  new  device  is  that 
there  are  no  springs  or  rubber  buffers  employed  to 
reverse  the  motion.  The  stopping  of  rotation  in  one 
direction  and  starting  back  in  the  other  is  accomplished 
simply  by  the  magnetic  cushion  as  the  direction  of  the 
field  is  changed,  thus  avoiding  any  vibration  and  causing 
the  motion  of  the  disk  to  be  very  similar  to  that  of  a 
free  swinging  pendulum,  slightly  damped  at  each  end 
of  swing.  The  signal  is  so  weighted  that  it  is  slightly 
out  of  balance  in  order  that  it  will  assume  a  normal 
position  when  it  stops.  This  provision  is  made  only  for 
the  sake  of  appearance,  since  the  signal  will  begin  its 
oscillation  from  any  position,  the  torque  being  prac- 
tically constant  at  all  times. 

The  red  light  in  the  end  of  the  signal  arm  which 
provides  the  night  warning  is  connected  with  fixed  con- 
nections in  multiple  with  the  »mature  circuit.  With 
the  armature  type  motor  there  are  four  flashes  of  the 
light  during  each  oscillation,  but  with  the  commutator- 
less  type  motor  the  light  is  steady  except  for  a  slight 
flash  as  the  polarity  changes  at  the  end  of  the  oscil- 
lation. 

New  Type  of  Thermal  Demand  Meter 

THE  Westinghouse  Electric  &  Manufacturing  Com- 
pany is  now  marketing  a  new  type  of  demand  meter 
employing  the  principle  of  thermal  storage  and  indicat- 
ing what  has  been  termed  the  "logarithmic  average 

demand."  This 
line  of  instru- 
ments compris- 
es indicating 
watt  demand 
meters  for  al- 
ternating -  cur- 
rent circuits 
and  ampere  de- 
mand meters 
for  alternating 
and  direct-cur- 
rent circuits. 

The  moving 
element  of  the 
ins  t  r  u  m  e  n  t 
consists  of  a 
shaft  connected 
to  two  bimetallic  spiral  springs.  These  springs  are 
,  attached  to  the  shaft  at  their  inner  ends  and  to  the 
cylindrical  case  at  their  outer  ends  and  are  wound  in 
opposite  directions.  Thus  an  equal  change  of  tem- 
perature of  both  springs  does  not  produce  any  rota- 
tion of  the  shaft.  However,  if  one  spring  is  raised  to  a 
higher  temperature  than  the  other,  it  will  deflect 
through  a  greater  angle  and  the  shaft  will  move  through 
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an  angle  proportional  to  the  difference  in  temperature 
of  the  two  springs.  The  cylindrical  case  contains  a 
heating  element  which  is  connected  in  the  electric  cir- 
cuit and  is  located  in  the  case  in  such  a  way  that  one 
spiral  spring  is  raised  to  a  higher  temperature  than  the 
other.  This  results  in  the  shaft  deflecting  through  an 
angle  proportional  to  the  load  on  the  meter. 

The  wattmeter  has  two  pointers,  one  of  which,  the 
indicating  pointer,  is  fixed  to  the  shaft,  while  the  other, 
the  maximum-demand  pointer,  is  free  to  remain  in  the 
maximum  position  in  which  it  is  placed  by  the  indicating 
pointer.  By  observing  the  indicating  pointer,  the  loga- 
rithmic demand  for  the  period  immediately  preceding 
the  instant  of  observation  can  be  determined.  The 
maximum  demand  pointer  can  be  reset  at  any  time  with- 
out removing  the  cover  from  the  instrument. 

The  subject  of  thermal  storage  demand  meters  was 
featured  in  detail  in  the  October,  1915,  and  February, 
1918,  issues  of  the  Proceedings  of  the  American  Insti- 
tute of  Electrical  Engineers. 


Powdered  Coal  Plant  with  Com- 
pressed Air  Transport 

Some  Details  of  the  System  That  Will  Be  Applied 

in  the  Mount  Vernon  Street  Plant 

of  the  P.  R.  T. 

DURING  the  present  spring  the  Philadelphia  Rapid 
Transit  Company  will  install  in  its  Mount  Vernon 
Street  power  plant  an  equipment  for  pulverizing  and 
burning  waste  coal.  Some  details  of  the  plan  were  given 
in  the  issue  of  this  paper  for  Feb.  14,  1920,  page  343. 
As  the  Quigley  system,  which  is  to  be  used  in  this  plant, 
differs  from  other  systems  in  several  particulars,  the 
accompanying  illustration  has  been  prepared  to  show 
the  several  parts  of  the  system  and  how  they  are  re- 
lated. The  drawing  is  merely  a  diagrammatic  sketch, 
designed  to  show  the  general  plan,  but  not  in  detail  as  it 
will  be  applied  in  Philadelphia.  An  account  of  the 
installation  there  will  be  given  in  due  course. 

The  several  parts  of  the  apparatus  have  been  lettered 
and  the  key  which  accompanies  the  illustration  renders 
it  practically  self-explanatory.  Briefly,  the  fuel  is 
dumped  from  the  car  located  on  the  siding,  and,  after 
passing  through  a  crusher,  where  it  is  properly  sized, 
it  is  elevated  to  a  magnetic  separator,  where  the  tramp 
iron  is  removed.  It  then  passes  to  the  crushed  fuel  bin, 
from  which  it  is  automatically  fed  to  a  rotary  drier  and 
is  then  carried  by  a  bucket  elevator  to  the  dry-fuel  bin. 
From  this  bin  it  feeds  automatically  to  the  pulverizer, 
from  which  it  is  carried  through  a  discharge  pipe  and  a 
collector  into  the  pulverized-fuel  bin. 

The  pulverized  fuel  is  fed  from  this  bin  into  the  blow- 
ing tank  in  the  desired  quantities,  a  quick-reading  scale 
dial  indicating  at  all  times  the  amount  of  fuel  in  the 
tank.  The  fuel  is  thus  automatically  weighed  and  the 
amount  required  to  fill  the  bins  at  the  furnace  is  forced 
by  compressed  air  through  the  transport  line.  Switching 
valves  divert  the  flow  of  fuel  to  each  bin  as  desired.  The 
fuel  supplied  to  each  burner  is  governed  by  a  control- 
ler, regulated  by  means  of  a  hand  wheel.  Combustion 
air  is  controlled  by  a  blast  gate. 

The  transport  system  in  this  equipment  differs  essen- 
tially from  the  screw-conveyor  and  high-pressure  blast 
systems  in  that  the  fuel  is  transported  in  bulk  from  the 
pulverizing  plant  through  small  wrought  or  steel  pipe 
without  the  use  of  return  piping.    It  is  not  carried  in 
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Buspension,  but  its  movement  is  analogous  to  the  flow  of 
a  liquid.  The  fuel  pulverizing  plant  may  be  located  at  the 
point  most  convenient  for  the  fuel  supply  and  the  pow- 
dered fuel  can  be  economically  distributed  to  furnace 
hoppers  at  widely  separated  points.  Delivery  has  been 
effected  by  this  method  for  distances  exceeding  1,500  ft. 
The  Quigley  Furnace  Specialties  Company  has  a  record 
of  2,800  lb.  of  pulverized  fuel  having  been  carried  600 
ft.  through  a  4-in.  pipe  in  one  minute  under  air  pressure 
averaging  16  lb.  gage. 

From  the  furnace  bins  the  fuel  passes  through  a 
dust-tight  gate  into  an  especially  designed  fuel  feed 
controller,  which  regulates  the  fuel  feed  into  a  low  pres- 
sure siphon.  This  siphon  carries  it,  with  about  one- 
seventh  of  the  air  necessary  for  combustion,  into  the 
burner,  where  it  is  mixed  at  very  low  pressure  with  the 
quantity  of  air  neces.sary  to  effect  proper  combustion. 

A  feature  of  interest  is  the  blowing-tank  unit,  which 
consists  of  special  equipment  for  storing,  feeding  and 
weighing  the  powdered  fuel  and  transporting  it  to  the 
points  of  consumption. 

The  tank  is  of  cylindrical  steel  construction,  and  it  is 


compressed  air  is  admitted  and  a  shut-off  valve  on  the 
transport  line  is  opened,  after  which  the  fuel  begins  to 
flow  through  the  line. 

The  controller  consists  primarily  of  a  cast-iron  box 
containing  a  feed  screw,  driven  at  constant  speed  by  a 
gear  or  pulley,  and  adjustable  shutters  operated  by  a 
handwheel  which  give  a  suitable  opening,  under  control, 
leading  to  the  discharge  head.  The  primary  air  supply 
at  low  pressure  carries  the  fuel  from  the  discharge  head 
to  the  burner,  where  it  mingles  with  the  combustion  air, 
also  at  tow  pressure  and  under  separate  control.  The 
proper  relative  supply  of  each  can  thus  be  accurately 
controlled  so  that  any  condition  of  flame  desired  may  be 
secured. 


Interurbans  Lose  Old  Line  Express  Business 

THE  ninth  annual  report  on  the  statistics  of  ex- 
press companies  in  the  United  States  for  the  year 
ended  Dec.  31,  1918,  issued  by  the  Interstate  Ck)m- 
merce  Commission  shows  that  the  electric  line  mileage 
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connected  with  the  pulverized-fuel  bin  by  means  of  a 
flexible  connection.  A  control  gate  located  immediately 
below  the  bin  is  now  operated  from  the  floor  by  means 
of  a  hand  chain. 

A  valve  in  the  head  of  the  tank  admits  the  pulverized 
fuel  in  any  quantity  deaired  and  is  operated  by  a  con- 
veniently placed  lever.  As  mentioned  before,  the  scale 
upon  which  the  tank  is  mounted  is  provided  with  a 
quick-reading  dial.  When  the  desired  amount  of  fuel 
hM  bMn  let  into  the  tank,  the  charging  valve  is  c'osed, 
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covered  by  operations  had  decreased  from  8,802  on  Dec. 
31,  1917.  to  6.951  a  year  later.  This  is  equivalent  to 
a  loss  of  21  per  cent.  The  accompanying  table  gives 
the  mileage  under  contract  by  each  of  the  operating 
express  companies. 


The  fortieth  anniversary  of  the  piercing  of  the 
Gothard  tunnel  between  Switzerland  and  Italy  was  cele- 
brated on  Feb.  27.  This  important  artery  of  travel  is 
now  doubly  interesting  because  it  is  in  process  of  elec- 
triflcAtion. 
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Forms  Used  with  Sand  Drier  Test 

For   Tabulating   the   Data   Obtained    in   Tests   of 

This  Nature  Conveniently  Arranged 

Forms  Are  Essential 

THERE  was  published  in  the  March  20  issue  of  the 
Electric  Railway  Journal  a  description  by 
Howard  H.  George  of  the  wet  sand-handling  machinery 
installed  at  the  sand-drying  plant  of  the  Public  Service 
Railway  at  Newark,  N.  J.  In  this  article  reference  was 
made  to  forms  which  were  used  in  the  tabulation  of 
the  data  secured  from  long-period  efficiency  tests  of 
the  plant  both  before  and  after  the  installation  of  the 


into  a  smaller  measuring  box  until  it  was  filled,  and 
the  average  quantity  per  bag  thus  obtained  was  used 
in  determining  the  total  amount  of  dry  sand  distributed 
in  bags. 

The  record  of  the  temperature  and  weather  condi- 
tions was  made  because  of  their  effect  on  the  percentage 
of  moisture  in  the  sand  coming  to  the  drier  from  the 
storage  pile,  the  resulting  increase  or  decrease  in  the 
output  of  the  plant  in  a  given  time  and  the  effect  of  this 
on  the  coal  consumption. 

Repairs  were  also  noted,  because  they  are  always  a 
factor  that  must  be  taken  into  consideration  in  the 
total  cost  of  production  in  any  plant.    It  may  be  argued 
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wet  sand  hoppmr.  As 
other  railways  operating 
similar  plants  may  desire 
to  run  tests  of  their  own 
equipment,  these  forms 
are  now  published  with 
some  additional  data  and 
descriptive    matter. 

In  computing  the  total 
labor  cost  of  operating  the 
plant  the  salary  of  the  en- 
gineer running  the  tests 

was  not  included.  In  gaging  the  bins  and  for  the  pur- 
pose of  aiding  the  laborers  in  quickly  leveling  the  sand 
in  the  bins  with  a  reasonable  degree  of  accuracy  the 
walls  of  the  bins  were  carefully  marked  with  level  lines 
.«paced  at  convenient  intervals  and  three  gage  rods 
graduated  to  tenths  of  feet  were  installed  at  convenient 
points  for  interpolation.  With  the  cross-section  of  the 
bins  once  determined,  the  calculation  of  the  amount  of 
.sand  in  the  bin.s  at  any  time  was  easy. 

The  same  procedure  applies  to  the  measuring  of  sand 
removed  in  bags.    A  large  number  of  bags  were  dumped 
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RECORD  FORMS  USED  IN  CARRYING  OUT  SAND 
DRYING  TEST 


that  in  tests  of  such  a 
comparatively  short  dura- 
tion as  those  described 
the  amount  of  repairs  will 
be  so  small  as  to  be  of 
little  value.  As  a  matter 
of  fact,  in  this  particular 
test  it  was  found  that 
they  bore  practically  the 
same  relation  to  the  out- 
put as  was  generally  true 
for  the  general  operation 
of  the  plant,  the  repairs  being  limited  to  a  replacement 
of  a  conveyor  belt,  broken  link  transmission  chain, 
worn  agitator  blade  or  something  of  that  character. 


Several  months  ago  the  Indianapolis  Street  Railway 
sent  ten  of  its  summer  cars  to  Dayton,  Ohio,  to  be  con- 
verted to  the  pay-as-you-enter  type.  Five  of  these  have 
been  returned  for  service.  In  remodeling  the  cars 
special  attention  has  been  given  to  providing  a  large 
platform  space,  to  prevent  crowding  and  to  reduce  the 
time  required  for  boarding  and  alighting. 
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Chicago's  First  Trail  Car  Under  Way 

One  Only  to  Be  Built  Now  for  Trial  Purposes  to 

Determine  Feasibility  from  TraflSc  and 

Equipment  Standpoints 

CHICAGO  will  probably  go  to  the  use  of  trailers  as 
the  quickest  and  most  logical  way  of  amplifying  its 
rolling  stock  facilities.  As  the  first  step  in  this  prob- 
able plan,  a  sample  trailer  is  being  built  in  the  west  side 
shops  of  the  Chicago  Surface  Lines,  and  Harry  H. 
Adams,  superintendent  of  shops  and  equipment,  is  mak- 
ing a  drive  to  build  this  first  car  within  sixty  days' 
time,  two  weeks  of  which  has  elapsed  at  the  time  of 
this  writing,  with  the  progress  made  pictured  here- 
with. 

The  use  of  trailers  seems  particularly  desirable  from 
the  standpoint  of  facilitating  the  movement  of  cars 
through  the  congested  loop  district,  for  it  is  believed 
that  a  two-car  train  will  lose  less  time  in  the  loop  than 
two  single  cars.  As  soon  as  this  first  car  is  completed 
thorough  trials  will  be  made  to  determine  this  point  as 
well  as  to  find  out  whether  the  public  will  like  the  idea 
of  trailers  and  whether  trailer  operation  is  adaptable 
to   Chicago   traffic  conditions.      Observations   will   also 
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be  made  on  the  heating  of  the  motors  on  the  Pullman 
cars,  which  are  proposed  for  use  in  hauling  the  trailers, 
both  in  rush-hour  service  only  and  for  all-day  service. 
The  Pullman  cars  are  equipped  with  four  G.E.-216, 
65-hp.  motors,  and  while  it  is  felt  certain  that  they 
will  haul  trailers  during  the  rush  hour  without  serious 
overheating,  there  is  some  question  about  the  all-day 
serrice.  The  trailer  is  to  be  a  center-entrance  car  with 
an  over-all  length  of  47  ft.  6  in.,  a  width  of  8  ft.  6  in. 
and  an  over-all  height  from  rail  to  top  of  roof  of  10  ft 
9i  in.  Every  effort  is  being  made  to  produce  a  car 
which  will  weigh  not  more  than  24,000  lb.,  although  this 
may  be  influenced  to  a  certain  extent  through  the  use 
of  materials  at  hand  that  are  slightly  heavier  than 
desired,  for  the  sake  of  avoiding  any  delay  in  waiting 
for  delivery  of  new  materials. 

There  will  be  a  6  ft.  6  in.  opening  at  the  center  on 
either  side  of  the  car,  with  pneumatically  operated  doors 
sliding  into  pockets — two  doom  on  each  side,  requiring 
four  door  engines.  There  will  be  a  level  well  16}  in. 
above  the  rail,  then  a  step  of  lOi  in.  from  the  well  to 
the  car  floor  with  a  ramp  of  6  in.  in  9  ft.  toward  each 
bolster. 

The  body  will  be  of  arch-roof  construction  with  a 
steel  underframe  and  No.  12  gage  steel  side  plates  and 


a  wood  superstructure.  The  bumpers  will  be  brought 
up  to  the  average  height  of  the  motor  cars  and  auto- 
matic air  couplers  installed,  one  on  either  end.  Ample 
ventilation  will  be  provided  by  the  installation  of  eight 
utility  exhaust  ventilators  in  the  roof  and  two  com- 
pensating air  intake  and  exhaust  ventilators  in  each 
end  of  the  car.  At  the  forward  end  the  two  ventilators 
will  act  as  intakes,  while  the  two  at  the  rear  will  act 
as  exhaust  ventilators. 

There  will  be  twenty  cross  seats  of  the  walkover 
form-fit  design,  with  rattan  covering,  and  four  short 
longitudinal  seats  at  the  well.  These,  with  the  circular 
seats  at  the  two  ends,  will  bring  the  total  seating  ca- 
pacity up  to  sixty-two  passengers. 

The  car  will  be  equipped  with  Brill  67-F  trucks 
mounted  on  22-in.  rolled-steel  wheels,  with  a  wheelbase 
of  4  ft.  4  in.  These  trucks  have  cast-steel  side  plates 
and  a  single  coil  spring  over  the  journal  box  in  addition 
to  the  long  elliptic  springs  in  the  bolster. 

For  hauling  the  sample  trailer,  one  of  the  Pullman 
cars  will  be  equipped  with  double-folding,  pneumatically 
operated  doors  on  the  rear  platform,  and  probably  some 
rearrangement  of  the  car  interior  looking  toward  an 
increase  in  the  number  of  seats  from  40  to  48  or  more 
will  be  made.  The  abandonment  of  smoking  on  the 
front  platforms  has  made  it  possible  to  take  out  the 
bulkheads  and  this  may  be  done  in  connection  with  the 
reconstruction  for  trailer  service.  The  details  of  the 
Pullman  alterations  have  not  as  yet  been  definitely 
decided  upon.  This  would  indicate  that  the  trailer  plan 
of  operation  in  Chicago,  if  adopted,  will  include  a  re- 
construction in  some  respects  of  all  the  Pullman  cars. 
How  many  motor  cars  will  be  thus  reconstructed  and 
how  many  trailers  will  be  purchased  and  built  in  the 
company's  shops  are  as  yet  open  questions. 


Cattle  Guard  for  Automobiles 

SINCE  the  beginning  of  operation  of  the  Municipal 
Railway  through  the  Twin  Peaks  Tunnel  in  San 
Francisco  there  have  been  several  instances  of  auto- 
mobiles being  driven  through  this  tunnel,  which  is 
strictly  a  railway  tunnel  and  is  not  paved. 

In  one  instance  the  driver  of  the  machine  entered  the 
tunnel  at  the  west  end  and  upon  arriving  at  the  Laguna 
llonda  Station,  about  a  half  mile  from  the  portal,  he 
succeeded  in  turning  his  machine  around  over  the  car 
rails  and  went  back  through  the  tunnel,  while  one  of  the 
lady  passengers  jumped  from  the  automobile,  due  to 
fright  from  an  approaching  street  car,  leaving  her  hat 
in  the  automobile.  This  lady  was  seen  several  hours 
later  by  the  elevator  operator  in  the  tunnel  still  search* 
ing  for  her  party  and  her  hat.  In  three  other  instances 
which  were  reported  to  the  superintendent  of  the  Munic- 
ipal Railway  the  persons  in  the  machines  went  entirely 
through  the  tunnel. 

To  overcome  this  danger  a  concrete  pit  or  cattle  guard 
has  been  constructed  under  the  car  tracks  at  the  en- 
trance at  each  end  of  the  tunnel.  This  pit  is  about  4  ft. 
wide  and  2  ft.  deep  and  will  effectually  prevent  anybody 
in  the  future  from  driving  an  automobile  through  the 
tunnel. 

Since  1911  the  number  of  persons  transported  per 
accident  by  the  Philadelphia  Rapid  Transit  Company 
hsfl  incFMSed  from  18,640  to  60,043.  equivalent  to  a 
gain  in  "safety  eflteiency"  of  18.8  per  cent  per  year. 
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New  Alloy  for  Railway  Use 

Aluminum  Castings  Tliat  Are  Claimed  to  Have  the 

Strength  of  Mild  Steel  Offer  PossibU- 

ities  for  Weight  Reduction 

ANEW  alloy,  known  as  Duralumin,  having  proper- 
ties which  will  be  of  great  interest  to  railway- 
men  in  connection  with  their  efforts  to  reduce  the 
weight  of  rolling  stock,  has  been  developed  by  the 
Aluminum  Company  of  America.  Having  the  unique 
combination  of  the  lightness  of  aluminum  with  the 
strength  of  mild  steel,  the  significance  of  its  applica- 
tion to  rolling  stock  will  at  once  be  appreciated.  The 
physical  properties  of  the  metal  are  as  follows : 

Tensile  strength,  depending  on  the  amount  of  cold  working  and 

proper  heat  treatment 50,000  to  60,000  lb.  per  square  Inch 

Elongation  in  2  in 15%  to  20% 

Brinell  hardness,  using  10-mm.  diameter  ball  at  500-kg. 

pressure   85  to  100 

Shore  hardness  magnifying  hammer 30  to  45 

Specific   gravity 2.8    to    2.85 

Weight 0.1  to  0.102  lb.  per  cubic  inch 

Melting  point 650  deg.  C. 

CoefBclent  of  linear  expansion 0.0000226  per  deg.  C. 

Young's  modulus 4700  tons  per  square  inch 

Thermal    conductivity    (silver    100) 31 

In  addition  to  these  very  desirable  physical  proper- 
ties Duralumin  is  claimed  to  be  fully  as  resistant  to 
corrosion  as  is  pure  aluminum. 

The  above  values  for  tensile  strength,  elongation, 
elastic  limit  and  modulus  of  elasticity  are  obtained 
through  the  combination  of  mechanical  work  put  upon 
the  metal  and  heat  treatment  and  are,  therefore,  obtain- 
able only  in  the  wrought  forms.  They  do  not  hold  true 
for  the  cast  metal. 

The  Aluminum  Company  has  been  engaged  for  about 
a  year  in  experimental  work  looking  toward  the 
development  of  methods  of  manufacture  of  Duralumin 
on  a  commercial  scale.  The  technique  of  sheet  rolling 
has  been  established  in  an  experimental  mill,  the 
capacity  of  which  is,  of  course,  limited,  however,  the 
company  reports  that  the  sheet-rolling  capacity  for 
this  alloy  probably  will  be  large  enough  by  the  end 
of  the  current  year  to  take  care  of,  any  reasonable 
demand. 

The  problems  of  the  commercial  fabrication  of  bar, 
rod  and  tubing  from  this  alloy  are  not  yet  solved,  and 
it  is  probable  that  these  shapes  will  not  be  put  on  the 
market  for  another  six  months  at  the  very  earliest.  The 
fabrication  of  this  alloy  is  slow  and  costly  and  a  very 
special  technique  for  handling  had  to  be  developed  for 
every  stage  in  the  process.  However,  the  prospects  for 
the  production  and  the  use  of  this  alloy  are  very 
promising  and  the  manufacturer  is  developing  it, 
having  in  mind  its  wide  application  to  electric  railway 
rolling  stock  construction. 

The  numerous  small  brass  castings  which  are  used 
on  a  car,  when  taken  together,  represent  considerable 
weight.  The  development  of  light  aluminum  alloys 
offers  a  chance  to  reduce  this  weight. 

The  Aluminum  Manufactures,  Inc.,  Cleveland,  Ohio, 
have  deveioped  aluminum  alloy  castings  having  a 
tensile  strength  of  27,500  lb.  per  square  inch  and  an 
elongation  of  4.5  per  cent,  yet  weighing  only  four-tenths 
as  much  as  cast  iron. 

Thus  far,  these  aluminum  alloys  have  been  used 
almost  exclusively  in  the  automobile  industry,  the 
manufacturers  having  gone  so  far  as  to  make  rear 
axle  housings  for  5-ton  trucks  of  this  material.  In 
this  connection  it  is  said  that  while  the  aluminum  alloy 


casting  is  not  as  strong,  section  for  section,  as  the 
malleable  iron  or  steel  casting  usually  employed  for 
this  purpose,  yet  by  a  slight  increase  of  the  section 
it  is  possible  to  secure  a  strength  equal  to  that  of 
the  ferrous  housing  and  still  have  a  weight  only  one- 
half  as  great. 

Mutilating  the  Fiber  of  Wood  Ties 

The  accompanying 
illustration  shows  a 
section  of  a  white 
cedar  tie  split  open 
after  having  a  com- 
mon wedge  point 
spike  and  a  goldie 
spike  driven  into  it. 
The  mutilation  of 
the  fiber  of  the 
wood  by  the  common 
wedge  point  spike, 
which  is  shown  at 
the  right  in  the 
illustration,  is  quite, 
pronounced. 
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SECTION  OP  TIE  WITH  DRIVEN 
SPIKES 


Ratchet  Jacks  Improved 

THE  Buda  Company  has  recently  developed  some  new 
jacks  which  have  been  designed  for  heavy  duty. 
Two  new  double-acting  trip  track  jacks,  Nos.  201-B  and 
206-B,  are  improvements  over  the  Nos.  1-B  and  6-B 
jacks,  and  the  No.  219-B  single-acting  automatic  lower- 
ing car  jack  is  an  improvement  over  the  No.  19-B  jack. 
These  have  been  strengthened  by  ribbing  the  frame  and 
base,  and  the  additional  metal  has  been  distributed  in 
such  a  manner  as  not  to  increase  the  weight  of  the  jack. 
An  improvement  which  will  tend  to  make  the  jacks  prac- 
tically indestructible,  it  is  claimed,  is  the  use  of  hard- 
ened steel  inserts  for  pawl  bearings  for  the  socket  levers 
and  the  use  of  high  carbon  spring  steel  fulcrum  pins 
which  are  machined,  tempered  and  ground. 


Chilled  Wheels  in  Europe 

THE  Secretary  of  the  International  Street  Inter- 
urban  Railway  Association  has  issued  a  bulletin 
saying  that  it  had  received  from  one  of  its  members 
the  following  letter: 

On  account  of  the  high  price  of  steel  wheels  and  the 
difficulty  of  obtaining  them  during  the  war,  we  have  tried 
for  our  cars  chilled  iron  wheels  purchased  in  America.  We 
believe  the  results  obtained  by  them  so  interesting  as  to 
communicate  it  to  you. 

One  of  our  motor  cars  equipped  on  June  15,  1919,  with 
chilled  wheels  had  run  up  to  Dec.  3,  1919,  16,814  km.,  and 
the  wheels  showed  very  little  signs  of  wear.  A  second 
motor  car  was  equipped  on  Nov.  15,  1919. 

A  number  of  trail  cars  have  been  equipped  for  a  long 
time  with  these  chilled  wheels,  and  some  of  them  have 
covered  as  much  as  85,000  km.  The  wheels  of  these  cars 
are  apparently  good  for  much  additional  mileage,  the  wear, 
in  wheel  diameter,  being  about  4  mm.  One  of  these  wheels 
having  made  94,000  km.  has  been  retired  from  service, 
because  it  developed  a  flat,  probably  on  account  of  a  fault 
in  the  casting.  This  wheel  has  been  sent  to  the  cupola 
and  has  given  as  good  results  as  pig  for  recasting. 

Up  to  the  present  we  believe  that  the  mileage  service  of 
cast  wheels  is  not  inferior  to  that  obtained  with  steel  tired 
wheels. 

In  view  of  this  communication,  the  association  is 
collecting  information  from  its  members  as  to  the 
service  records  of  wheels. 


822 


Electric    Railway    Journal 


Vol.  55.  No.  16 


Association  News 


Tacoma,  Wash.;  E.  M.  Walker,  Terre  Haute  Traction 
&  Lijrht  Company,  Terre  Haute,  Ind.,  and  E.  P.  Waller, 
General  Electric  Company,  Schenectady,  N.  Y. 


Data  Sheet  for  Life  of  Wearing  Parts  of 
Lubricated  Motors 

SECRETARY  E.  B.  Burritt,  on  behalf  of  the  com- 
mittee on  equipment  of  the  Engineering  Association, 
has  sent  to  representative  companies  data  sheets  to  be 
filled  in  with  information  on  the  life  obtained  from 
armature  bearings,  axle  bearings,  gears,  pinions  and 
carbon  brushes.  The  list  includes  twenty-six  questions 
regarding  the  life  and  service  conditions  for  these  parts, 
and  the  committee  hopes  to  secure  information  which 
when  compiled  will  be  of  valuable  assistance  to  the  vari- 
ous member  companies  and  equipment  manufacturers. 


Fare  Collection  Committee  Meets 

ON  March  29,  1920,  the  first  conference  of  the  joint 
committee  on  collection  and  registration  of  fares 
was  held  at  associifition  headquarters,  in  New  York,  to 
organize  and  plan  the  work  for  the  year.  Those  in  at- 
tendance were:  W.  J.  Harvie,  Auburn,  N.  Y.,  and  M. 
W.  Glover,  Pittsburgh,  co-chairmen;  J.  J.  Duck,  Chi- 
cago; L.  D.  Pellissier,  Holyoke;  E.  C.  Spring,  Allen- 
town;  R.  A.  Stevenson,  representing  I.  A.  May,  New 
Haven;  C.  W.  Stocks,  New  York,  and  F.  E.  Webster, 
Haverhill,  Mass. 

The  committee  believed  that  inasmuch  aa  its  report 
of  last  year  covered  in  full  the  matter  of  collecting  flat 
fares  this  subject  should  not  be  opened  up  again  this 
jrear,  but  that  its  efforts  should  be  confined  to  the  ques- 
tion of  collecting  zone  fares  on  urban  and  suburban 
Uiwa.  An  outline  for  its  report  along  these  lines  was 
conMQoently  developed,  together  with  a  questionnaire 
to  be  answered  by  all  members.  Companies  are  urged 
upon  the  receipt  of  this  request  for  information  to  give 
the  matter  prompt  attention,  so  that  the  work  of  the 
committee  will  not  be  delayed  to  such  ah  extent 
that  a  full  report  cannot  be  presented  to  the  coming 
conventions. 


Company  Membership 

THE  personnel  of  the  American  Association  com- 
mittee on  company  membership  has  been  increased 
to  permit  the  carr>'ing  out  of  the  plans  outlined  in  the 
issue  of  this  paper  for  April  10,  1920. 

Ths  eommitee  now  comprises  the  following  member- 
ship: F.  R.  Coates,  Toledo  Railways  ft  Light  Company. 
ToMa  Ohio,  chairman;  E.  F.  Wickwire.  Ohio  Brass 
ComiMUiy.  Mansfield.  Ohio,  secretary ;  Benjamin  Adams. 
8t  Joseph  Railway.  Light,  Heat  ft  Power  Company,  St 
JoMph.  Mo.;  J.  P.  Barnes.  SchenecUdy  (N.Y.)  Railway; 
L.  C.  Bradley,  Stone  ft  Webeter,  Houston,  Tex.;  H.  F. 
Dicks,  Utah  Light  ft  Traction  Company,  Salt  Lake  City; 
C.  R.  Ellirott,  Westinghouss  Air  Brake  Company,  New 
York.  N.  Y.:  L.  E.  GouM,  Economy  Electric  Devices 
Company.  Chicago.  TIL;  C.  A.  Hall.  Eastern  Pennsyl- 
vania Railways.  PottsvlDe,  Pa.:  E.  B.  Moore,  Mononga- 
helr  Valley  Tr.iclion  Company,  Fairmont,  W.  Va.;  H.  H. 
Norris,  ELtmiic  Railway  Jouknal.  New  York,  N.  Y. ; 
R.  T.  Sullivan.  Tacoma   Railway  ft  Power  Company. 


Information  Bureau  Reports 

RECENT  report-s  and  compilations  prepared  by  the 
.Bureau  of  Information  and  Service  of  the  Amer- 
ican Electric  Railway  Association  appear  below.  These 
reports  are  available  to  member  companies  upon  re- 
quest : 

Analysis  of  Agreements  on  Working  Conditions  for 
Trainmen,  dated  April  1.  This  abstract  covefs  a  number 
of  the  larger  electric  railway  properties  and  includes  the 
following  subjects:  Parties  to  contract,  arbitration,  hours 
of  labor,  length  and  kinds  of  runs,  overtime,  extra  com- 
pensation, minimum  wages,  methods  of  choosing  runs, 
working  the  extra  list,  Sunday  and  holiday  work,  purchase 
of  uniforms,  arrangement  of  reliefs,  special  work,  instruct- 
ing students,  securing  time  off,  etc. 

Recent  Decisions  on  Apportionment  of  Costs  Between 
Electric  Railways,  Railroads  and  Public  Authorities  for 
Joint  Improvements,  Changes  in  Grade,  Elimination  of 
Grade  Crossings,  etc.,  dated  March  13. 

Fatal  and  Total  Accidents  on  Electric  Railways,  dated 
March  23,  1920. 

Tabulation  Showing  the  Shrinkage  in  Public  Utility 
Securities  During  the  Years  1914  to  1920,  Subdivided  Be- 
tween Electric  Railways  and  Other  Public  Utilities,  and 
Showing  Stocks  and  Bonds  Separately,  dated  March  15, 
1920. 

A  Supplement  to  Bulletin  No.  123,  on  Working  Conditions, 
dated  Nov.  15,  1919,  and  bringing  this  report  up  to  date. 


Letter  to  the  Editors 


Safety  Car  Operation  in  Snowstorms 

The  Levis  County  Railway 
•     Levis,  Que.,  Canada,  April  12,  1920. 
To  the  Editors: 

In  reference  to  my  article  which  you  published  in  the 
issue  of  the  Journal  for  April  3,  page  699,  it  appears 
from  conversation  with  several  railway  men  whom  I 
have  met  that  there  is  an  impres.sion  that  in  a  snow- 
storm we  pull  all  our  Birney  safety  cars  into  the  car- 
houses.  This  impression  is  absolutely  incorrect  and  I 
would  i4)preciate  having  you  take  such  steps  as  are 
necessary  to  correct  it. 

In  any  ordinary  snowstorm,  with  a  fall  of  from  6  to 
12  in.,  the  Birney  safety  cars  operate  even  better  than 
the  double-truck  cars  which  we  have  in  use,  and  further 
we  operate  all  through  the  storm.  In  a  blizzard  we  can- 
not operate  our  double-truck  four-motor  cars;  neither 
can  our  snow  sweepers  operate.  We  are  therefore  cer- 
tainly not  going  to  ask  the  new  Birney  safety  cars  to 
do  so.  In  a  blizzard  or  severe  snowstorm,  when  the 
sweepers  begin  to  have  trouble  themselves,  we  order 
both  the  sweepers  and  the  cars  into  the  carhouses,  for 
our  sweepers  get  snowed  in  just  as  much  as  the  cars. 

If  we  had  the  same  winter  conditions  as  Quebec,  Mont- 
real and  other  cities,  together  with  good  streets,  the 
Birney  safety  car  would  operate  as  well  as  any  four- 
motor  donble-truck  car,  and  whenever  any  of  these  large 
cam  can  operate  the  Birney  cars  can. 

The  photographs  reproduced  with  my  article  show 
what  the  Bimeys  can  do  during  and  immediately  after 
a  storm.  H.  E.  Weyuan,  Manager. 
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Lively  Hearing  at  Albany 

Proposed   Service-at-Cost   Measure   At- 
tacked and  Defended — Prospecta 
Not  Promising 

The  hearing  at  Albany  on  April  13 
on  the  Jenks  service-at-cost  street  rail- 
way measures  was  attended  by  delega- 
tions from  all  over  the  State  of  New 
York.  The  first  speech  made  was  that 
of  Mayor  Hylan  of  New  York.  His 
remarks  with  some  interpolations  were 
almost  identical  with  the  editorial  pre- 
sumably written  by  Mr.  Watson  that 
appeared  in  the  New  York  American 
on  April  1.3.  They  well  bore  out  the 
statement  of  Job  E.  Hedges,  receiver 
of  the  New  York  Railways,  in  his  open- 
ing statement:  "The  Mayor's  remarks 
are  always  the  same,  and  always  writ- 
ten by  the  same  pen.  I  have  heard 
them  often." 

Dire  Political  Consequences 
Predicts 

In  general,  legislators  were  threat- 
ened with  political  oblivion  if  they 
voted  for  any  of  the  measures  now 
pending.  President  La  Guardia  of  the 
New  York  Board  of  Aldermen  attacked 
the  constitutionality  of  the  measures. 
The  corporation  counsels  of  the  cities 
and  the  representatives  who  appeared 
against  the  bills  for  New  York  City 
all  deplored  the  fact  that  the  measures 
had  been  introduced  so  late  in  the  sea- 
son without  an  ample  opportunity  hav- 
ing been  afforded  to  the  people  and 
the  corporations  interested  for  their 
study.  They  also  resented  what  they 
termed  the  attempt  by  the  Legislature 
to  interfere  with  the  home-rule  rights 
of  the  cities. 

The  principal  persons  representing 
the  railway  interests  were  Edward  A. 
Maher,  Jr.,  president  of  the  New  York 
Electric  Railway  Association;  Job  E. 
Hedges,  receiver  of  the  New  York  Rail- 
ways; William  Guthrie  for  the  Brook- 
lyn City  Railroad;  John  D.  Milbum  for 
the  Nassau  Electric  Railway,  Brook- 
lyn; Adrian  H.  Larkin,  counsel  for  the 
Midland  Road,  Staten  Island,  and 
Charles  E.  Chalmers,  receiver  of  the 
Second  Avenue  Railroad,  New  York. 

Mr.  Guthrie  Opened  for  Roads 

Mr.  Guthrie  opened  the  case  for  the 
passage  of  the  bills.  He  confined  his 
remarks  strictly  to  the  constitutional- 
ity of  the  proposed  measures,  quoting 
decisions  of  the  Court  of  Appeals  of 
New  York  and  the  Supreme  Court  of 
the  United  States  to  show  that  the  final 
power  to  fix  franchise  conditions  and 
to  raise  or  lower  rates  of  fare  is  in- 
vested in  the  Legislature  of  the  State. 
He  brought  out  the  point  that  no  mu- 
nicipality could  bind  the  Legislature  to 


a  contract  forever.  He  contended  that 
the  right  conferred  upon  a  Public  Serv- 
ic3  Commission  or  a  Legislature  to 
lower  a  rate  likewise  carried  with  it  a 
respcnsibility  to  raise  a  rate  of  fare  if 
conditions  warranted  so  doing. 

Assemblyman  Cuvillier  of  New  York 
City  contended  that  under  the  provi- 
sions of  the  rapid  transit  act  as 
amended  in  1912  the  Legislature  did 
give  to  the  city  of  New  York  the  power 
to  enter  into  contracts  for  the  opera- 
tion of  subways  under  a  partnership 
agreement  and  that  the  Legislature 
having  granted  such  power  is  without 
constitutional  authority  to  pass  any 
law  changing  the  rate  of  fare  so  agreed 
upon  by  the  city  of  New  York  as  a 
part  of  the  contract  stipulation. 

Mr.  Hedges  argued  well  for  an  in- 
creased fare  for  the  surface  lines  of 
which  he  is  receiver,  stating  that  un- 
less relief  be  granted  some  of  them  will 
be  obliged  to  close  down.  Mr.  Larkin 
told  of  the  attempt  of  the  Staten  Island 
railways  to  obtain  relief  from  the  city 
of  New  York  and  the  inability  of  the 


Public  Service  Commission  to  do  any- 
thing for  them  under  the  existing  stat- 
ute. John  D.  Milburn  brought  out  the 
fact  that  under  the  present  arrange- 
ment, if  nobody  wants  to  agree,  the 
matter  can  remain  unadjusted  for 
years,  while  the  Jenks  bills,  if  an  agree- 
ment cannot  be  arrived  at  within  six 
months'  time,  the  Public  Service  Com- 
mission may  compel  a  change  in  rate  to 
meet  conditions. 

It  is  the  consensus  of  opinion  that  the 
bills  have  little  chance  of  passage.  In 
the  first  place,  they  were  introduced 
too  late  in  the  session.  Had  they  been 
introduced  earlier  in  the  session  it  is 
possible  some  real  solution  of  the  prob- 
lem might  have  been  reached.  It  would 
seem  now  that  the  best  the  traction  in- 
terests can  hone  for  at  this  session  of 
the  Legislature  is  the  appointment  of 
a  committee  to  study  the  entire  situa- 
tion in  the  State  of  New  York  and  to 
report  to  the  Legislature  of  1921  the 
result  of  its  findings,  together  with  any 
suggested  legislation  to  remedy  the 
situation. 


Railway  Will  Contest  Detroit  Election 

Company  Will  Continue  Its  Program  Unabated,  but  Will  Ask  Courts 
to  Establish  Its  Rights 

In  a  statement  by  officials  of  the  Detroit  (Mich.)  United  Railway  in  answer 
to  the  inquiry  regarding  the  policy  it  is  intended  to  follow  since  the  people  rati- 
fied Mayor  Couzens'  railway  ordinance,  they  voice  their  intention  to  continue 
to  operate  the  present  system  as  a  unified  railway  at  the  present  rate  of  fare 
and  with  the  present  system  of  transfers.  It  is  maintained  that  now,  as  before 
the  recent  vote,  the  company  stands  ready  to  carry  out  the  terms  of  the  ordi- 
nance which  it  recently  made  public.  It  is  intended  to  continue  to  give  all  the 
service  that  it  is  possible  under  the  adverse  conditions  of  a  shortage  in  car 
equipment  and  men.     The  company  plans  to  contest  the  election. 


A: 


,T  THE  CLOiSE  of  the  construction 
season  the  company  had  under 
way  several  important  railway 
extensions  under  the  so-called  day-to- 
day agreement,  which  it  was  intended 
to  rush  to  completion  this  year.  Under 
present  developments,  however,  the 
company  is  not  decided  as  to  what 
course  will  be  followed  with  this  work, 
since  tracks  on  these  streets  come 
within  the  Mayor's  piecemeal  plan.  In 
view  of  the  Mayor's  statement  as  to 
the  value  of  track  construction  and 
what  he  proposes  to  allow  the  company 
for  the  day-to-day  lines,  the  company 
officials  do  not  feel  justified  in  spending 
money  for  the  extensions  without  some 
certainty  as  to  the  outcome. 

The  company  has  a  considerable 
amount  of  construction  work  outside 
of  Detroit,  not  only  along  interurban 
lines  but  in  some  other  cities  and  towns 
served.  This  work  will  be  carried  on 
with  all  possible  speed,  and  if  the  la- 
bor situation  permits  efforts  that  would 
have  otherwise  been   given  in  part  to 


construction    work   in    Detroit   will    be 
concentrated  on  the  work  elsewhere. 

Definite  action  was  taken  by  the  com- 
pany on  the  Saturday  following  the 
election  by  the  filing  of  two  suits  in 
the  United  States  District  Court.  It  is 
asked  that  the  municipal  railway  ordi- 
nance be  declared  void  and  invalid  and 
that  the  city  be  enjoined  from  proceed- 
ing under  its  authority.  The  company 
as  plaintiff  in  one  suit  maintains  that 
the  ordinance  is  invalid  in  that  it  con- 
templates the  seizure  of  part  of  the 
company's  property  without  process  of 
law.  In  the  second  case,  action  is 
brought  in  behalf  of  the  New  York 
Trust  Company,  the  trustee  under  a 
mortgage  given  by  the  Detroit,  Fort 
Wayne  &  Belle  Isle  Railway.  This  ac- 
tion is  placed  on  the  ground  that  the 
taking  over  of  the  present  Fort  Street 
line  as  part  of  the  Mayor's  municipal 
program  at  an  estimated  cost  of  $40,- 
000  per  mile  will  jeopardize  the  value  ' 
of  the  property  pledged  as  security  for 
the  mortgage  held  by  the  trust  com- 
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pany.  Mayor  Coozens,  City  Controller 
Steffens,  the  three  members  of  the 
■treet  railway  commission  and  the  nine 
city  Councilmen  are  named  as  defend- 
ants in  both  cases. 

C0MPiU4Y  Appeals  to  Coukt 

In  the  bill  filed  in  behalf  of  the  De- 
troit United  Railway  it  is  stated  that 
the  enforcement  of  the  railway  ordi- 
nance involves  the  sale  of  part  of  the 
company's  property  ander  conditions 
amounting  to  coercion,  violating  the 
due  process  clause  of  the  Fourteenth 
Amendment  to  the  Constitution.  The 
charge  is  based  on  the  assertions  made 
by  the  Mayor  and  written  into  his  cam- 
paign literature  that  the  Fort  Street 
and  Woodward  Avenue  lines  together 
with  certain  day-to-day  ag^reement  lines 
would  be  taken  over  at  a  price  esti- 
mated at  $40,000  per  mile.  Reconstruc- 
tion costs  of  these  lines,  less  depreci- 
ation, is  set  at  $87,000  per  mile. 

It  is  also  claimed  that  the  city  has 
lost  its  right  to  order  the  company  to 
remove  its  tracks  and  equipment  from 
Fort  Street  and  Woodward  Avenue  by 
allowing  the  continued  operation  of 
these  lines  by  the  company  since  the 
granting  of  the  ouster  decision  by  the 
Supreme  Court.  It  is  claimed  that  no 
TMolntion  or  order  to  remove  the  tracks 
■was  ever  passed  by  the  city,  but  that 
reconstruction  and  extension  of  the 
Fort  Street  line  had  been  authorized. 

The  street  railway  ordinance  is  at- 
tacked on  the  ground,  it  is  claimed, 
that  the  measure  was  drawn  in  such  a 
way  as  to  mislead  the  voters;  that 
only  a  portion  of  the  voters  were  fur- 
nished with  the  sample  ballots;  that 
the  bond  issue  authorized  is  inade- 
quate to  carry  out  all  of  the  provisions 
of  the  ordinance,  and  that  the  city  is 
bound  by  the  terms  of  the  measure  to 
construct  new  lines  while  the  actual 
plan  contemplates  the  purchase  of  cer- 
tain Detroit  United  Railway  lines. 

Petition  for  a  recount  of  the  ballots 
in  the  election  was  filed  by  the  Detroit 
United  Railway  Just  before  the  re- 
turns were  certified  by  the  board  of 
city  canraMert.  The  petition  signed 
by  E.  J.  Bordick,  general  manager, 
charges  that  the  ballots  were  so  printed 
as  to  pttrroit  the  inspectors  to  glance 
at  the  votes.  The  company  alleges  that 
the  ballots  were  so  thin  that  voters' 
marks  could  be  seen,  which  is  contrary 
to  the  law  providing  secret  ballots. 

In  commenting  on  the  company's  ac- 
tions. Mayor  Coosens  stated  that  they 
w«r«  indicative  of  the  desperation  of 
the  Detroit  United  Railway  in  the  sit- 
natien. 

CORKMATION  COONOa  CONnOBNT 

The  throwing  out  of  ballots  which  the 
company  claims  have  been  exposed  will 
to  iwifted  by  the  Corporation  Counsel. 
In  commenting  on  the  two  suits  filed 
by  the  Detroit  United  Railway  the 
Corporation  Connset  stated  that  Inaa- 
■■efa  u  the  people  have  exprewed 
thouelvM  by  means  of  the  ballot,  he 
ts  confident  that  he  will  to  able  to 
present  their  aide  of  the  qneetion  to 
Uie  court 


A  Whole  City  Walks  to  Work 

Dubuque  Cars  Have  Not  Been  Operated  for  Six  Weeks — 
City  Seeks  to  Force  Service 
Out  of  the  election  which  was  held  in  Dubuque,  Iowa,  on  April  5  may  come  a 
settlement  of  the  difficulty  which  has  made  it  impossible  for  the  Dubuque  Elec- 
tric Company  to  operate  cars  since  March  1.  It  is  a  strike  story  with  many 
elements  entering  into  it,  among  them  personal  ambition,  inborn  and  cultivated 
hatred  of  capital,  political  cowardice  and  the  failure  of  the  press  to  realize 
that  it  is  under  any  obligation  other  than  the  protection  of  its  subscription 
list.  The  fight  was  forced  on  the  company.  It  could  have  escaped,  perhaps, 
by  sacrificing  the  property.    This  it  flatly  refused  to  do. 


THE  PRESENT  situation  had  its 
beginning  in  the  demand  made  in 
March,  1919,  by  the  Amalgamated 
Association  for  a  wage  increase  from 
the  then  existing  base  of  34  cents  an 
hour  to  50  cents  an  hour.  The  com- 
pany pleaded  its  inability  to  pay  and 
preserve  its  financial  integrity. 

Committee  Investigates  Matters 

At  the  suggestion  of  the  company  the 
City  Council  in  May,  1919,  appointed 
a  citizens'  committee  to  investigate  the 
books  to  ascertain  what  could  be  done 
to  meet  the  situation.  This  committee 
reported  the  inability  of  the  company 
to  increase  wages,  but  further  stated 
that  if  the  company  was  permitted  to 
charge  a  7-cent  cash  fare  with  four 
tickets  for  25  cents  it  could  pay  a  wage 
based  on  42  cents  an  hour.  These  fig- 
ures were  found  approximately  to  meet 
the  increased  payroll  by  an  equal  in- 
crease in  receipts  from  traffic.  To  this 
arrangement  the  company  agreed,  and 
the  fare  increase  was  established  by 
ordinance.  The  Council  also  later  or- 
dered an  audit  and  appraisal  of  the 
accounts  and  property  so  as  to  ascer- 
tain whether  the  employees'  wages  could 
be  further  increased  or  the  new  fare 
reduced.  This  work  was  contracted  for 
by  the  City  Council  with  the  C.  B.  Sti- 
ver Company,  Dea  Moines,  which  called 
in,  by  consent  of  the  City  Council,  the 
Rau  Appraisal  Company,  Milwaukee,  to 
make  the  appraisal.  "The  city  was  to 
pay  the  cost  of  the  audit  and  a  certain 
sum  toward  the  cost  of  the  appraisal. 
The  company  was  to  assume  the  bal- 
ance. The  work  has  proceeded  since 
October,  1919.  It  is  expected  that  it 
will  be  completed  and  submitted  to  the 
City  Council  in  a  short  time. 

Company  Appeals  Against  Special 
Tickets 

Previous  to  September,  1919,  there 
had  been  in  effect  during  specified 
hours  a  fare  rate  of  2i  cents  applicable 
to  "mechanics,  working  women  and 
working  girls."  The  company  regarded 
this  as  illegal  because  of  occupational 
discrimination  and  these  rates  were  dis- 
continued by  the  United  States  Court 
of  Appeals  sitting  at  St.  Paul.  The 
trainmen  then  submitted  a  demand  for 
a  new  wage  scale  based  on  60  cents  an 
hour.  The  company  stood  upon  its 
agreement  to  await  the  completion  of 
the  audit  and  appraisal  which  was  to 
disclose  what  change,  if  any,  should 
be  made  in  the  agreed  settlement  of  the 
provifiuR  May. 

On  Feb.  19,  1920,  the  company  was 
notified  that  on  March  1  tto  men  would 


go  out  if  their  demand  was  not  granted. 
The  company  asked  the  men  to  tell  the 
Mayor  of  their  intentions.  The  Coun- 
cil then  appointed  a  representative  com- 
mittee which  proceeded  to  examine  the 
books  and  accounts  of  the  company 
covering  a  period  of  three  years  up 
to  Jan.  31,  1920.  This  committee  re- 
ported that  the  company  could  not  pay 
more  under  existing  circumstances; 
that  a  further  fare  increase  would  not 
secure  additional  receipts,  and  that  an 
increase  in  the  wag:e  base  was  only 
practical  through  operating  economies. 
To  this  end  the  committee  rec- 
ommended the  adoption  of  the  safety 
car  on  several  lines.  Cars  of  this  type 
are  forbidden  on  the  city  streets  by  or- 
dinance, but  the  committee  recom- 
mended that  the  prohibitory  ordinance 
be  repealed.  The  company  agreed  that 
if  this  plan  was  followed  it  would  pay 
52i  cents  an  hour  until  Sept.  15,  1920, 
and  then  56  cents  for  two-man  opera- 
tion and  60  cents  for  one-man  opera- 
tion. The  men  immediately  went  to  a 
demand  for  ,60  cents  two-man  and  65 
cents  one-man  operation.  In  refusing 
the  company's  proposition  they  went  on 
strike  at  midnight  on  March   1. 

Company  Notified  to  Start  Cars 

Later  the  Council  voted  to  visit  cities 
where  safety  cars  were  being  operated, 
but  only  four  Aldermen  reported  when 
the  train  was  to  leave,  the  Mayor,  City 
Attorney  and  three  Aldermen  doidging 
the  responsibility.  Gary  and  Terre 
Haute  were  visited  by  the  four  Alder- 
men and  a  representative  of  the  Fed- 
eration of  Labor.  One  Alderman  went 
only  to  Gary,  returning  because  of  ill- 
ness. He  gave  to  the  local  press  un- 
qualified approval  of  the  safety  car 
operation.  When  the  others  returned 
they  declined  to  formulate  a  report  un- 
til the  other  city  authorities  had  made 
a  similar  inspection  and  could  join  in 
a  recommendation.  To  the  present  time 
this  has  not  been  done. 

On  March  26.  1920,  the  City  Council 
passed  a  resolution  notifying  the  com- 
pany to  settle  with  the  men  and  start 
the  cars  within  twenty-four  hours,  and 
also  directing  the  City  Attorney  to  ad- 
vise the  Council  what  the  city's  rights 
were.  As  the  franchise  specifically 
states  that  failure  to  operate  cars  be- 
cause of  a  strike  shall  not  "work  a  for- 
feiture" the  company  has  been  content 
to  await  action  of  the  City  Attorney. 
If  the  city  carries  its  case  to  the  Dis- 
trict Judge  the  court  may  await  the 
report  of  the  auditors  and  appraisers 
as  a  guide  to  his  decision.  There  the 
matter  rested  Just  tofore  the  election. 
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Court  Inquiry  at  Toledo  to  Start  April  22 

If  Figures  Submitted  by  Railway  Are  Upheld  Fare  at  Toledo 
May  Be  10  Cents 

Federal  Judge  John  M.  Killits  hopes  to  be  able  to  keep  the  railway  lines 
of  the  Toledo  Railways  &  Light  Company  operating  under  the  suspension  of 
the  "ouster"  ordinance  till  a  permanent  settlement  of  the  quarter  century 
problem  has  been  effected.  Service  was  resumed  in  Toledo  after  a  four-day 
strike  when  the  court  granted  an  increase  in  fare.  The  court  is  relying  on 
the  application  of  the  Miller  public  utilities  abandonment  law  to  set  aside  the 
effect  of  the  "ouster"  after  May  1,  to  which  time  it  was  extended  by  the  City 
Council.  Council  in  the  recent  negotiations,  in  which  it  refused  to  extend  the 
"ouster"  application  or  grant  increased  fare,  has  indicated  that  it  will  not 
grant  any  further  privileges  to  the  railway. 


JUDGE  KILLITS,  at  the  time  of 
granting  the  order  restoring  service, 
declared  he  would  investigate  the 
revenues  and  costs  of  the  Toledo  Rail- 
ways &  Light  Company  to  ascertain 
whether  or  not  the  "7  and  2"  fare  was 
justified.  His  inquiry  is  scheduled  to 
begin  on  April  22. 

The  order  provided  "that  the  rates 
of  fare  herein  set  forth  shall  be  sub- 
ject to  revision  upon  the  determination 
by  the  court,  upon  application  by  either 
party  hereto,  of  the  value  of  the  street 
railway  property  and  of  what  will  con- 
stitute a  reasonable  rate  of  return 
thereon." 

While  the  court  will  not  be  permit- 
ted to  go  very  deeply  into  the  question 
of  valuation  because  of  the  pressure  of 
other  business,  it  is  thought  a  tempo- 
rary valuation  can  be  arrived  at  from 
the  recent  city  inventory  and  the  books 
of  the  company. 

Court  Inquiry  Planned 

The  Judge  intends  to  look  into  the 
matter  of  the  production  and  distribu- 
tion of  electric  current  by  the  Rail- 
Light  and  also  by  the  Acme  Power 
Company,  owned  by  the  same  interests, 
but  in  no  way  related  to  the  Toledo 
Railways  &  Light  Company.  It  has 
been  charged  by  city  officials  that  the 
railway  is  paying  "velvet"  to  the  power 
company  which  earns  revenue  for  the 
same  stockholders. 

If  company  figures  submitted  to  the 
city,  and  approved  by  special  account- 
ants, are  upheld  by  the  court  a  10-cent 
fare  may  become  a  possibility  as  a 
"reasonable  return"  on  the  investment 
in  the  railway. 

The  two  commissions  working  on  so- 
lutions for  the  problem  of  transporta- 
tion for  Toledo  have  about  one  month 
more  in  which  to  complete  their  work 
and  submit  it  to  the  people  of  the  city. 
The  municipal  ownership  body  will  rec- 
ommend that  Council  appropriate  a  sum 
sufficient  to  establish  a  modern  trans- 
portation system;  that  it  acquire  by 
condemnation  or  otherwise  such  por- 
tions of  the  present  street  car  lines 
as  it  deems  necessary  for  a  model  sys- 
tem; that  the  Mayor  shall  name  a  com- 
mission to  determine  what  lines  shall 
be  retained  and  what  routes  estab- 
lished, as  its  plan  to  secure  public  own- 
ership of  the  street  railway  system  in 
Toledo. 

A  resolution  embodying  these  prin- 
ciples will  be  dirawn  up  and  presented 


to  the  Council  within  the  next  week. 
The  commissioners  are  in  favor  of 
building  a  new  street  railway  system 
by  using  parts  of  the  present  lines. 
They  have  given  up  any  idea  of  buying 
the  entire  property  of  the  Toledo  Rail- 
ways &  Light  Company,  because  Henry 
L.  Doherty  has  failed  to  quote  them  his 
absolute  cash  price  on  the  property. 
He  offered  it  for  $11,000,000  on  a  part- 
time  basis. 

Commissioners  Want  New  Lines 

A  comprehensive  system  of  motor 
buses  as  an  auxiliary  to  the  basic  rail- 
way system  is  a  part  of  the  scheme  of 
the  municipal  ownership  commission. 
The  commission  will  name  in  its  reso- 
lution what  it  deems  a  reasonable 
amount  to  be  expended  by  the  city  for 
a   transportation   system. 

ilenry  L.  Doherty  declared  only  last 
week  that  he  would  not  listen  to  any 
proposal  which  would  seek  to  take  parts 
of  the  lines  and  leave  other  parts  to 
be  sold  as  junk. 

City  Law  Director  James  S.  Martin 
has  advised  the  municipal  ownership 
commission  that  there  is  very  little  le- 
gal precedent  for  a  city  to  condemn  only 
portions  of  a  public  utility.  The  rail- 
way is  operating  without  franchise 
from  the  city. 

The  cost-of-service  commission  has 
begun  the  task  of  comparing  its  ordi- 
nance section  by  section  with  the 
Doherty  corrections  and  in  the  con- 
sideration of  the  first  twelve  sections 
has  adopted  most  of  the  Doherty  sug- 
gestions. 

The  commission  will  submit  its  final 
draft,  embodying  changes,  to  several 
Toledo  attorneys  before  again  turning 
it  back  to  the  federal  court  for  sub- 
mission to  Council. 

It  is  planned  to  have  the  two  meas- 
ures ready  for  submission  to  Council 
about  May  1  and  these  will  probably 
be  ready  for  a  referendum  about 
June  1. 


Dallas  Approves  Interurban  Road 

The  voters  of  Dallas,  Tex.,  passed 
favorably  at  the  city  election  there  on 
April  6  on  the  question  whether  the  pro- 
posed Dallas-Wichita  Falls  interurban 
line  shall  be  substituted  for  two  of  the 
30-mile  interurban  lines  that  must  be 
built  by  the  Strickland-Hobson  interests 
which  took  over  the  railway  lines  of 
Dallas  several  years  ago  under  the 
service-at-cost  franchise.     J.  F.  Strick- 


land has  indicated  that  his  company 
would  take  over  the  Dallas- Wichita 
Falls  proposition  and  build  the  line  if 
this  action  will  be  accepted  by  the  city 
as  discharging  its  obligation  to  build 
two  30-mile  lines  and  to  g^uarantee 
which  it  is  under  bond  to  the  city. 

Mayor  Frank  W.  Wozencraft  said 
doubtless  the  City  Commission  had  the 
authority  to  grant  the  substitution,  but 
he  believed  the  people  of  the  city  should 
have  an  opportunity  to  pass  on  the 
question.  For  this  reason  it  was  de- 
cided to  submit  the  matter  to  a  refer- 
endum. The  Wichita  Falls  line  will  be 
130  miles  long  and  will  touch  Denton, 
Slidell,  Gainesville,  Decatur,  Henrietta 
and  several  other  smaller  towns.  Sur- 
veys have  already  been  completed  and 
estimates  made. 


Pittsburgh  Will  Discuss 
Service  at  Cost 

A  plan  whereby  the  Pittsburgh 
(Pa.)  Railways  will  give  the  city  of 
Pittsburgh  service  at  cost  will  be 
worked  out  with  the  reorganization  of 
the  company  by  representatives  of  the 
city  and  the  company,  it  was  an- 
nounced, on  April  1,  following  the  final 
meeting  for  the  present  of  the  Mayor's 
traction  conference.  The  plan,  it  is 
believed,  will  mean  a  revolutionary 
change  in  the  relationship  between  the 
receivers  of  the  Pittsburgh  Railways 
and  the  city. 

At  the  close  of  the  conference  the 
following  statement  was  issued: 

Attorneys  for  the  city  and  the  Pittsburgh 
Railways,  with  Robert  M.  Feustel,  consult- 
ing engineer  for  the  city,  will  immediately 
begin  negotiations  with  a  view  to  attempt- 
ing to  establish  a  servlce-at-cost  plan  for 
the  Pittsburgh  district  In  the  operation  of 
the  Pittsburgh  Railways,  such  as  has  been 
worked  out  in  other  large  cities,  notably 
Cleveland   and   Cincinnati. 

This  will  be  done  in  connection  with  the 
proposed  rehabilitation  and  reorganization 
of  the  railways  company. 

Details  of  the  plan,  when  worked  out, 
will  be  reported  back  to  the  Mayor  and 
Council  at  the  earliest  possible  date.  In 
the  meantime,  attorneys  for  the  city  will 
take  any  steps  believed  necessary  to  pro- 
tect the  city's  Interest  in  case  these  negotia- 
tions fail. 

Worcester-Springfield  Demands 
Rejected 

Identical  demands  for  new  working 
agreements,  to  become  effective  on  June 
1,  when  the  present  contracts  expire 
have  been  made  by  the  trainmen  of  tht 
Springfield  (Mass.)  Street  Railway  and 
the  men  on  the  Worcester  Consolidated, 
in  a  communication  delivered  to  Clark 
V.  Wood,  president. 

An  increase  from  the  present  maxi- 
mum of  $5.13  for  nine  hours  to  $6.40 
for  eight  hours  for  motormen  and  con 
ductors  and  40  per  cent  advance  for 
miscellaneous  help  is  demanded.  Ac 
cording  to  the  schedule  proposed,  the 
new  rates  of  pay  for  platform  help 
would  be  $5.20  a  day  for  the  first  three 
months,  $5.80  for  the  following  nine 
months  and  $6.40  after  a  year.  The 
present  rates  are  $4.23,  $4.68  and  $5.13. 

Mr.  Wood  intimated  that  a  very  sub- 
stantial increase  in  fares  would  be 
necessary  to  carry  out  such  a  salary 
program. 
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New  York  Mayors  for  Home  Rule 

A  declaration  for  home  rule  for  the 
cities  of  New  York  State  in  the  matter 
of  repilatins:  fares  was  voiced  at  Roch- 
ester on  April  10  at  a  meeting  of  the 
special  committee  appointed  by  the  New 
York  State  Conference  of  Mayors  to 
study  the  railway  situation  as  it  affects 
the  various  cities.  The  particular  pur- 
pose of  the  meeting:  was  to, lay  plans 
for  the  afrtrressive  opposition  which  the 
committee  intends  to  wage  for  the 
Mayors'  Conference  against  the  Jenks 
bills  now  before  the  Legislature.  After 
a  session  which  lasted  for  several  hours 
the  special  committee  epitomized  its  at- 
titude with  regard  to  the  Jenks  bills 
in  the  statement  which  follows: 

The  committee  la  opposed  to  the  bill  to 
«lve  to  the  Public  Service  Commlsaton 
power  to  Increase  street  railway  fares  Ir- 
respective of  franchise  restrictions,  special 
statutes  or  agreement,  because  a  franchise 
Is  a  contract  that  has  been  made  by  a 
city  with  a  company. 

The  need  for  Increasing  fares  In  those 
thfrty-alx  cities  which  have  franchises  re- 
stricting ratt'.i  of  fure  Is  a  matter  for  each 
of  these  municipalities  to  determine  for 
Itsfir.  The  courts  have  repeatedly  declared 
ihrit  the  State  has  authorized  these  cities 
tr>  I'xuci  fare  restrictions  when  granting 
franchises,  and  the  Constitution  provides 
for  the  protection  of  these  contractual 
provisions  when  made. 

In  twenty  of  these  thlrty-sIx  cities  the 
administrations  have  permitted  the  com- 
panies to  Increase  these  fares  temporarily. 
In  eight  others  the  companies  have  not  re- 
quested any  Increase  in  fares,  and  In  the 
ramalnder,  the  authorities  have  refused  to 

Krmit  the  companies  to  raise  the  fares 
cause  they  arc  not  satisfied  with  the  rea- 
sonableness of  the  companies'  claims.  We 
believe  that  the  action  of  these  cities  dem- 
onstratas  conclusively  that  local  authorities 
are  able  to  arrange  their  traction  affairs 
themselves. 

We  are  opposed  In  Its  present  form  also 
to  the  so-called  servlce-at-cost  bill.  If  the 
measure  simply  gave  to  cities  authority  to 
enter  Into  servlcc-at-cost  contracts  with 
traction  rompanlea.  we  should  approve  IL 
Municipalities  should  have  such  power.  This 
measure,  however,  provides  that  every  city 
•Ither  must  enter  Into  a  s«TVlcf-at-cost 
contract  or  must  surrender  Its  franchise 
rights  by  permitting  the  Public  Service 
Commission  to  nx  thu  rate  of  fare  regard- 
less  of  restrictions   or  agreements. 

Ws  arc,  therefore,  opposed  to  the  bill. 


Akron  Men  Want  $1  an  Hour 

Employees  of  the  Northern  Ohio 
Traction  A  Light  Company  at  Akron, 
Canton,  Masxillon  and  other  points,  in 
addition  to  an  increase  of  wages  to  |1 
•n  hour,  have  included  in  their  de- 
mands the  requirement  that  90  per 
rent  of  the  runs  be  completed  within 
the  eight-hour  period,  an  hoar's  addi- 
tional pay  for  Ailing  out  accident  re- 
ports, free  transportation  for  the  fam- 
ilica  of  employee*  over  the  company's 
lines,  ditcharge  of  any  employee  who 
violates  the  roles  of  the  union,  rein- 
statement of  employees  who  rcsiifn  if 
the  application  is  made  within  six 
months,  the  reinstatement  to  be  at  the 
same  wages  the  men  received  when 
they  resigned.  All  n«w  men  are  also 
to  be  required  to  beeoBM  Bwmbers  of 
the  union  within  thirty  days  after  they 
begin  work  for  the  company. 

Ofllcials  of  the  company  say  tl\at  to 
Krant  the  demandu  would  mean  an  ad- 
dition of  11.640,000  annually  to  the 
payroll   for  the  trainmen  alone.     Jnst 


tration  of  wage  differences,  the  board 
to  be  made  up  cf  one  man  selected  by 
the  company,  one  selected  by  the  men 
and  the  third  by  the  Governor  of  the 
State.  

Three-Cent  Wage  Increase  in 
Philadelphia 

Announcement  was  made  on  April  13 
by  the  Philadelphia  (Pa.)  Rapid 
Transit  Company  that  wages  of  motor- 
men  and  conductors  will  be  increased 
3  cents  an  hour,  making  the  maximum 
61  cents  an  hour,  effective  on  May  1. 
The  wages  of  employees  in  other  de- 
partments will  be  increased  proportion- 
ately, effective  the  same  date. 

The  co-operative  plan  provides  a 
basis  for  determining  the  wages  of  the 
employees  of  the  company,  which  shall 
be  the  average  wage  scale  of  four 
cities:  Chicago,  Cleveland,  Detroit  and 
Buffalo.  Buffalo's  trainmen's  wages 
have  been  increased  to  60  cents  an  hour, 
effective  on  May  1.  This  establishes 
the  new  maximum  of  61  cents  an  hour 
for  Philadelphia.  The  general  commit- 
tee of  the  Employees'  Co-operative 
Welfare  Association  approved  the  new 
rate  at  a  meeting  held  on  April  13. 

The  gospel  of  thrift  has  been  prac- 
ticed by  more  than  70  per  cent  of  the 
9,400  employees  eligible  to  membership 
in  the  saving  fund.  They  have  au- 
thorized the  treasurer  to  make  deduc- 
tions from  their  pay  envelopes  each 
week.  The  average  saving  each  month 
for  each  employee  is  $10.  The  aggre- 
gate savings  exceed  $780,000  annually. 
It  is  expected  that  the  men  will  in- 
crease their  savings  account,  as  the 
added  weekly  wage  is  about  $1.65  to 
each  employee.  Officers  of  the  saving 
fund  are  confident  that  at  the  annual 
picnic  of  the  Co-operative  Welfare 
Association  the  saving  fund  will  ex- 
ceed $1,000,000.  Practical  aid  in  sav- 
ing is  extended  to  employees  through 
the  Co-operative  Welfare  Association's 
simplified  budget  system  for  determin- 
ing a  household  budget  and  keeping  ex- 
pense records. 


Tugaloo  Development  to  Be 
Pushed 

The  proposed  Tugaloo  hydro-electric 
development  of  the  Georgia  Railway 
A  Power  Company,  Atlanta,  Ga.,  will 
be  located  on  the  "Tugaloo  River,  imme- 
diately below  the  Junction  of  the  Tal- 
lulah  and  Chattooga  Rivers,  where  the 
Tugaloo  is  Itrst  formed. 

A  power  house,  60  ft.  by  190  ft.,  will 
be  located  immediately  below  the  dam. 
It  will  have  an  insUlled  capacity  of 
approximately  76,000  hp.  in  water 
wheels.  There  will  be  four  wheels  of 
18,760  hp.  each,  direct  connected  to 
6,600-volt,  thnpe-phase,  00-cycle  verti- 
cal type  alternators  of  12,600-kw.  ca- 
pacity each.     The  transformation  from 


single-phase  units.  A  new  110,000-volt 
transmission  line,  about  3  miles  in 
length,  will  also  be  constructed  for  de- 
livering the  power  from  this  plant  to 
the  present  double  circuit  110,000-volt 
steel  tower  line  extending  from  the 
present  Tallulah  Falls  plant  to  the  city 
of  Atlanta,  Atlanta  being  the  central 
distributing  point  for  the  transmission 
system  of  the  Georgia  Railway  &  Power 
Company.  In  addition  to  supplying 
current  to  Atlanta  and  other  communi- 
ties the  company  operates  230  miles  of 
track. 

Active  construction  work  on  this 
project  was  begun  some  two  years  ago. 
Contracts  were  then  placed  for  the 
water  wheels  with  the  S.  Morgan  Smith 
Company,  York,  Pa.,  and  for  the  gen- 
erators with  the  General  Electric  Com- 
pany. A  part  of  the  steel  work  and 
considerable  other  equipment  have  also 
been  purchased.  The  construction  was 
held  up  for  the  past  eighteen  months 
because  of  conditions  resulting  from  the 
war.  It  will  now  be  pushed  as  rapidly 
as  possible. 

All  of  the  work  on  the  project  will 
be  handled  by  day  labor,  under  the 
company's  own  construction  organiza- 
tion, of  which  Charles  G.  Adsit  is  chief 
engineer. 

Wage  Demands  Rejected  by 
Cleveland  Railway 

J.  J.  Stanley,  president  of  the  Cleve- 
land (Ohio)  Railway,  on  April  12  sent 
a  communication  to  the  officers  of  the 
local  union,  in  which  he  stated  that 
the  company  is  compelled  to  refuse  the 
demands  of  the  men  for  an  increase  in 
wages  to  90  cents  an  hour  and  new 
conditions  as  to  time  and  runs.  His 
letter  contained  the  following  pro- 
posals : 

1.  That  all  demands,  whether  of  the 
company  or  the  men,  be  submitted  to  ar- 
bitration   Immediately. 

2.  Thnt  both  sides  waive  the  privlleitfs 
of  the  time  In  the  present  contrart  for 
naming  representatives  to  the  board  of 
nrbitrntlon. 

S.  That  C.  Ix>omls  Allen  vice-president 
and  general  manager  of  tlie  Syracuse  A 
Suburban  Kailroad,  Syracuse,  N.  y.,  I>e 
named  forthwith  to  act  for  the  Cleveland 
Railway. 

4.  That  In  case  Mr.  Allen  and  the  ar- 
bitrator to  bo  named  by  the  men  fall  at 
their  first  session  to  agree  on  a  third  man. 
the  Federal  Judge  of  the  District  appoint 
the  umpire. 

The  letter  also  contained  counter  de- 
mands,   in   effect   as   follows: 

1.  That  resfrtrtlons  as  to  sex  of  .  omluc- 
tors  anil   ;  ■     on  rnrs  l>. 

2.  Th-r  .e  which  .les 
that  su<  I  '••lull"  i  .  m- 
bers  of  lli.  mi .ri  I  '  tu  rtaj  only 
that  they   "mny"  y-                       -n. 

I.    That  Cf.mpenj...  •   than  tttralght 

time  rates  (this  alT.-.t.  xpiit-ahlft  runs) 
bo  slxillshod. 

4.  T^f^«  there  be  a  higher  rate  of  pay 
for   T  .     than   for  conductors.   If  any 

pny  i.e   made   at    all. 

"  present    agreement    remain 

in  en..  I   |..  luimg  the  results  of  arbitration. 

Mr.  Stanley  said  that,  in  fairness  to 
the  public,  he  feels  that  the  incr(>ase 
should  not  be  granted.  The  cost  of 
living  has  not  increased  materially  since 
last  July,  when  the  present  terms  were 
made,  following  the  strike. 

Officials  of  the  union  refused  to  ex- 


«,600  volu  to  line  volUge  of  110.000 

volu  will  be  accomplished  through  two _„^  w  .-- 

what  offer  the  company  is  prepared  banks  of  power  transformers  of  26,000-  press  any  opinion  on  Mr.  SUnley's  let- 
to  make  has  not  been  sUted.  The  con-  kw.  capacity  each.  Each  bank  of  ter  until  they  had  Uken  time  to  study 
tract  with  the  union  provides  for  arbl-    transformers     will     consist    of    three  it  thoroughly.  • 
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Wage  Reduction  in  Denver 

The  Denver  (Col.)  Tramway  has 
served  notice  on  the  local  branch  of 
the  Amalgamated  Association  that  ef- 
fective June  1  the  agreement  between 
them  will  be  canceled  and  the  wage 
scales  reduced  from  58  cents  an  hour 
maximum  for  trainmen  to  the  48-cent 
scale  established  by  the  National  War 
Labor  Board.  Jurisdiction  over  the 
case  was  assumed  by  the  Colorado  In- 
dustrial Commission  on  April  3. 

Initiative  petitions  calling  for  the 
passage  of  an  ordinance  authorizing 
the  collection  of  a  7-cent  fare  have 
been  circulated  by  the  company  and 
will  be  filed  with  the  municipal  au- 
thorities. The  City  Council  has  thirty 
days  within  which  to  act  after  the  pe- 
titions are  certified  to  it  and  must 
either  pass  the  measure  or  refer  it  to 
a  vote  of  the  people  at  the  next  regu- 
lar municipal  election,  which  will  be 
held  in  the  spring  of  1921. 

The  company  will  make  no  campaign 
for  the  passage  of  the  ordinance.  It 
will  limit  its  activities  to  the  initiation 
of  such  measure  and  leave  entirely  to 
the  municipal  authorities  the  determi- 
nation as  to  whether  the  rate  of  fare 
shall  be  7  cents  with  the  58-cent  wage 
scale  or  6  cents  with  the  48-cent  Na- 
tional War  Labor  Board  wage  scale. 

A  local  board  of  arbitration  on 
March  19  had  granted  the  trainmen  a 
10-cent  an  hour  increase,  with  corre- 
sponding increases  for  employees  in 
other  departments.  This  advance  the 
company  is  unable  to  meet  from  the 
revenues  derived  from  its  present  6- 
cent  fare. 


News  Notes 


Ex-Governor  Compiling  History 
of  Union  Crimes 

Ex-Govemor  Joseph  M.  Brown  of 
Georgia,  whose  protest  to  the  President 
against  union  domination  was  noted  in 
the  Electric  Railway  Journal  for 
March  13,  page  535,  wrote  to  the  At- 
lanta Journal  during  the  recent  strike 
of  the  trainmen  of  the  Georgia  Railway 
&  Power  Company  advising  against 
resort  by  labor  or  its  sympathizers  to 
such  tactics  of  frightfulness  as  char- 
acterized the  railway  strike  in  October, 
1916.  Mr.  Brown  is  the  avowed  foe  of 
force  as  exemplified  in  the  labor  bomb 
thrower.  Among  other  things  he  said 
in  the  Journal: 

I  will  add  that  I  am  now  making  re- 
search into  the  course  of  the  Amalgamated 
Association  In  "enforcing  Its  demands" 
upon  the  public,  and  up  to  the  present  date 
have  secured  record  of  more  than  forty 
cities  in  which  riots,  with  destruction  of 
property  and  unlawful  wounding  and  kill- 
ing of  people,  were  the  accompaniment  of 
strikes  by  this  Amalgamated  Association. 
These  states  include  Maine,  New  York, 
New  Jersey,  North  Carolina  and  Georgia 
■on  the  Atlantic  Ocean  and  Washington  and 
California  on  the  Pacific  Ocean,  with  va- 
rious states   between   the  two  oceans. 

When  this  record  has  been  completed 
I  shall  lay  It  beforo  Congress  and  before 
the  Georgia  Legislature  and  I  shall  ask 
Congress  If,  while  It  Is  holding  on  the 
statute  hooks  laws  to  control  corporations 
■which  conduct  Interstate  commerce.  It  will 
continue  concurrently  to  leave  non-Incor- 
porated organizations  of  men  free  to  con- 
duct at  their  pleasure  Interstate  crime. 
And  I  shall  ask  the  Legislature  of  Georgia 
some  pertinent  questions  and  make  some 
suggestions  to  that  body  for  protecting  the 
people. 


$450,000  Carhouse  Fire.— The  Winni- 
peg (Man.)  Electric  Railway  lost  its 
Main  Street  carhouse  in  a  fire  on  April 
7.  On  account  of  the  lateness  of  the 
receipt  of  this  news,  it  is  found  neces- 
sary to  include  this  item  in  the  depart- 
ment Manufacturers  and  the  Markets. 

Boston  Wages  to  Be  Arbitrated. — 
The  new  wage  demands  of  union  em- 
ployees of  the  Boston  (Mass.)  Elevated 
Railway  will  go  to  arbitration,  accord- 
ing to  a  decision  reached  at  a  confer- 
ence between  the  trustees  and  the 
men's  representatives  on  April  9. 

Dayton  Road  Increases  Wages. — On 
April  6  the  Dayton,  Covington  &  Piqua 
Traction  Company,  Dayton,  Ohio,  in- 
creased the  wages  of  its  trainmen  3 
cents  an  hour.  This  is  the  fourth  3- 
cent  increase  within  a  year.  Employees 
in  Dayton  and  Hamilton  will  now  re- 
ceive 50  cents  an  hour,  while  members 
of  interurban  crews  will  receive  51 
cents   an   hour. 

Commissioners  Complain  Franchises 
Are  Violated. — Commissioners  of  Stark 
County  have  prepared  charges  against 
the  Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio,  to  the  effect 
that  the  terms  of  the  franchises  are 
being  violated  in  respect  to  rates  of 
fare  between  Canton  and  Massillon  and 
Massillon  and  Navarre.  Application 
will  be  made  to  the  Public  Utilities 
Commission   to   adjust   the   matter. 

Peoria  Men  Want  More. — Trainmen 
of  the  Peoria  (111.)  Railway  are  asking 
for  the  wage  scale  of  80,  83  and  85 
cents  an  hour  with  a  basic  nine-hour 
day.  The  present  agreement  of  the 
men  with  the  company  expires  on  April 
30.  Arbitration  is  provided  in  the 
event  of  failure  of  the  men  and  com- 
pany to  agree.  Officials  of  the  com- 
pany state  that  if  an  increase  of  pay 
is  granted  to  the  men  an  advance  in 
fare  will  be  essential. 

Conference  on  One-Man  Car  Opera- 
tion.-— Pending  a  conference  between 
union  representatives  and  officials  of 
the  Connecticut  Company,  the  local 
employees  of  the  company  at  Bridge- 
port on  April  10  decided  to  assume  runs 
on  "one-man"  cars  on  April  11,  when 
the  new  service  schedule  of  the  com- 
pany became  effective.  The  men  had 
protested  the  operation  of  "one-man" 
cars  where  zone  fares  are  collected  on 
the  ground  that  it  puts  too  much  work 
on  the  motorman. 

New  Youngstown  Scale  Accepted. — 
Acceptance  of  the  increase  in  wages 
offered  by  the  Pennsylvania-Ohio  Elec- 
tric Company,  YoungstowTi,  Ohio,  has 
probably  averted  a  strike  of  800  motor- 
men  and  conductors  in  Sharon,  Youngs- 
town, Newcastle  and  Warren.    The  em- 


ployees demanded  that  they  be  paid  70, 
73  and  75  cents  an  hour  according  to 
the  length  of  service.  The  company 
refused  the  demand  and  a  compromise 
rate  of  60,  63  and  68  cents  was  ac- 
cepted. The  scale  will  date  from 
April  1. 

Sioux  City  Men  Want  More. — Demands 
of  a  60  per  cent  increase  in  wages,  a 
nine-hour  day  and  a  "closed  shop"  were 
made  on  the  Sioux  City  (Iowa)  Service 
Company  by  the  trainmen's  union,  fore- 
casting a  fight  that  eventually  may  cul- 
minate in  a  movement  for  increased 
fares.  When  the  present  scale  of  wages 
was  agreed  on  a  year  ago  Service  Com- 
pany officials  announced  that  company 
finances  had  reached  the  "breaking 
i)oint."  No  further  increase  would  be 
granted,  it  was  intimated,  without  recip- 
rocal action  for  a  6  or  7-cent  fars. 

Strike  in  Spartanburg. — Union  train- 
men in  the  employ  of  the  South  Caro- 
lina Light,  Power  &  Railway  Company 
at  Spartanburg,  S.  C,  went  on  strike 
on  April  1.  They  want  an  increase  in 
wages  and  a  change  in  working  condi- 
tions. The  men  charge  discrimination 
against  members  of  the  union.  An 
advance  in  pay  of  5  cents  an  hour  was 
made  by  the  company  recently,  but  the 
men  say  that  the  advance  was  nega- 
tived by  other  company  modifications. 
On  April  5  service  had  been  restored  in 
part  with  non-union  men. 

This  "Ghost"  Doesn't  Walk  Reg- 
ularly.— Employees  of  the  Norton  & 
Taunton  Street  Railway,  which  is 
ovmed  by  the  cities  of  Taunton  and 
Attleboro,  and  the  towns  of  Mansfield 
and  Norton,  in  Massachusetts,  were 
authority  for  the  statement  on  April 
5  that  they  had  not  "seen  the  ghost 
walk"  for  three  weeks  and  that  unless 
money  was  forthcoming  soon  they 
would  be  forced  to  quit  the  cars  and 
get  the  wherewithal  for  daily  mainte- 
nance from  other  sources.  The  men 
claimed  that  money  is  still  due  them 
for  work  done  shoveling  snow  during 
the  big  storm.  The  men  tell  of  one 
conductor  who  turned  in  his  receipts 
with  a  note  informing  the  company 
that  he  was  $10  short  simply  because 
he  needed  the  money. 

Group  Insurance  for  Key  Route  Men. 

— The  directors  of  the  San  Francisco- 
Oakland  Terminal  Railways,  Oakland, 
Cal.,  have  arranged  to  insure  the  lives 
of  all  the  regular  employees  without 
cost  to  them  and  without  medical  ex- 
amination. This  consideration  is  thus 
extended  in  recognition  of  service 
faithfully  and  loyally  performed  and  to 
be  performed.  In  announcing  the  plan 
the  company  said:  "It  is  extended  in 
the  expectation  that  it  will  provide  a 
means  through  which  any  dependent 
will  be  protected  against  immediate 
need  and  even  afforded  an  opportunity 
to  start  anew.  It  is  extended  to  the 
end  that  the  employee  will  find  satis- 
faction and  contentment  in  .the  knowl- 
edge that  whatever  may  befall,  so  long 
as  he  renders  faithful  and  efficient  serv- 
ice, something  will  be  left  for  the  pro- 
tection of  those  dependent  upon  him. 
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Financial  and  Corporate 


Surplus  Account  Up 

EarniiiKH   of    HoldinK    Company    Mate- 
rially   Increasied — North    American 
Company  Has  Proeperous  Year 

The  annual  report  for  the  year  1919 
of  the  North  American  Company,  New 
York,  indicates  increased  revenues  and 
decreased  expenses,  thereby  giving  a 
material  increase  in  the  surplus  ac- 
count even  after  the  payment  of  four 
quarterly  dividends,  each  of  1.25  per 
cent  on  the  $29,793,300  of  outstanding 
capital  stock. 

No  changes  are  noted   in   the  valu- 


able to  give  up  this  lease  by  permis- 
sion of  the  Superior  Court  since  it  went 
into  the  hands  of  a  receiver. 

In  a  statement,  Robert  W.  Perkins, 
the  receiver,  says  in  part: 

with  a  Uttle  margin  over  actual  ODerat- 
InK  expenses  the  Connecticut  Company  will 
be  able  to  spend  a  little  more  money  on 
maintenance  of  roadway  and  roUins  stock, 
give  additional  service  and  provide  some 
more  modern  equipment,  but  It  should  be 
borne  In  mind  that  In  order  to  provide 
adequate  service,  and  a  reasonable  return 
on  the  Investment,  the  gross  revenue  must 
be  Increased  and  any  change  In  passenger 
fares  which  the  Connecticut  Company  may 
And  It  necessary  to  adopt  should  be  ac- 
cepted as  an  Inveltable  consequence  of  the 
Increased  coat  of  producing  the  service,  for, 
after    all,    the   community    should    be   more 
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ationi  of  the  stocks  and  bonds  of  street 
railway,  electric  light  and  gas  com- 
panies owned  by  the  company.  Loans 
and  advances  consist  of  money  ad- 
ranced  to  subsidiary  companies.  The 
only  Important  change  daring  the  year 
is  the  Induction  in  note*  payable  from 
K177,600  to  $500,000,  which  since  has 
been  reduced  one-half.  The  reduction 
in  loans  of  $3,677,600  and  the  payment 
of  dividends  anregating  $1,499,666,  in- 
volving total  cash  disbursements  of 
$6,167,166  daring  the  year,  were  ac- 
complished through  repayment  by  sub- 
sidiary companies  of  moneys  previously 
advanced  to  them,  and  the  r^eipt  in 
cash  of  interest  and  dividends  from 
earnings  of  subsidiary  companies.  The 
accompanying  table,  gives  in  detail  a 
comparison  between  the  income  and 
undivided  proflta  for  the  past  two  years. 


Shore  Line  Lease  AbroKated 

The  New  London  division  of  the  Shore 
Line  Electric  Railway,  Norwich,  Conn., 
has  reverted  to  the  Connecticut  Com- 
pany, New  Haven,  Conn.  This  division 
includes  the  New  Ix>ndon  and  Norwich 
local  lines.  It  ext<>nds  through  New 
Londtm  and  Windham  Counties  to  the 
MaaaachosetU  SUte  line  at  Wilsonville 
and  Inrludes  tiM  Pntaaa  line.  The  <U- 
vision  has  been  operated  by  the  Shore 
Line  Electrk  Railway  under  a  ninety- 
nine  year  lease  from  the  Connecticut 
Comptmy,  but  the  Shore  Line  is  now 


Interested  In  service  than  In  the  price  It 
pays  for  It  provided  that  price  does  not 
give  to  the  owners  of  the  property  a  return 
above  that  common  to  other  Industries. 
If  operations  do  not  result  In  such  a  re- 
turn,  service  will   have   to   terminate. 

The  Connecticut  Company  has  also 
issued  a  statement  in  which  it  says  in 
part: 

The  direction  of  affairs  will  be  under 
the  local  supervision  of  Samuel  Anderson, 
who  fliled  the  position  of  manager  of  the 
same  properties  during  the  period  of  opera- 
tion  liy  the  (;onni»ctlcut  Company. 

It  Is  the  Intention  to  Install  safely  cars 
for  local  service  In  both  Naw  London  and 
Norwich  as  soon  as  such  cani.  now  on 
order,  can  be  delivered  and  operation  of 
nil  lines  will  be  continued  for  the  present 
nnd  until  wr  have  had  an  opportunity  to 
di'icrniinc  what  changes  miut  be  made  to 
nii'<-t    the    patronage    accorded    the   service. 

Thr-  prevailing  rate*  of  fare  win  be  con- 
tlnuf-d  for  a  time  In  order  to  allow  a  com- 
plete study  to  be  made  of  conditions  and 
revenues  In  various  localities.  Ample  notice 
will  be  given  In  advance  of  any  changes 
whirh   may  be  required. 

We  hope  that  we  may  be  able  to  provide 
a  character  of  servica  that  will  Invite  the 
patronage  of  a  aufflclently  large  ntmiber  of 
paaaengers  at  such  rates  of  faro  as  will 
provide  ua  with  funds  requiri-d  tn  keep 
Ihe  service  Roing.  and  as  tip  '>ltle* 

depen'l    Inriely    upon    the    nv  ins* 

portntlon    we   appeal    to   the    i  co- 

op<<ralion  in  our  effort  to  solve  me  problem 
of  your  street    railway. 

City  Must  Pay  Appeal  Cost 

The  United  States  Supreme  Court  has 
denied  the  request  of  Kansas  City  that 
the  Kansas  City  Railways  be  compelled 
to  pay  for  printing  part  of  the  record 
In  the  recent  unsuccessful  legal  attempt 
of  the  city  to  set  aside  the  order  of  the 
SUte  Public  Utilitiea  Commission  in  al- 
lowing higher  farea. 


Pittsburgh  Valuation 
Protested 

City  Con.sider.s  Recent  Commission  Die- 

cision    Misleading — Thirteen 

Objections  Specified 

The  Pennsylvania  State  Public  Serv- 
ice Commission's  decision  valuing  the 
properties  of  the  Pittsburgh  Railvravs 
at  $62,500,000  is  branded  as  "mislead- 
ing and  prejudicial  to  the  rights"  of 
the  city.  The  commission  is  asked  to 
"set  forth"  definitely  and  clearly  that 
its  decision  was  solely  for  reorganiza- 
tion purposes  and  is  not  to  be  accepted 
as  a  basis  for  fares  in  Pittsburgh  in 
a  petition  for  a  rehearing  in  the  matter 
filed  on  April  8  in  behalf  of  the  city  of 
Pittsburgh. 

The  city  filed  the  petition  as  a  "safe- 
guard" against  any  attempt  that  might 
be  made  to  advance  the  present  fare 
to  a  10-cent  flat  rate,  in  view  of  the 
demands  of  the  motormen  and  conduc- 
tors for  an  increase  in  wages  to  a  maxi- 
mum of  91  cents  an  hour. 

A  number  of  other  municipalities  and 
the  committee  on  better  service  of  the 
allied  boards  of  trade  also  are  filing 
petitions  for  a  rehearing  on  the  com- 
mission's valuation  decision,  which  Spe- 
cial City  Counsel  Robinson  has  declared 
means,  if  it  stands,  a  straight  10-cent 
fare  in  Pittsburgh. 

City's  Objections  Summarized 

In  thirteen  specific  instances,  the  city 
in  its  petition  for  a  rehearing  charges, 
the  commission  erred  in  its  valuation 
decision,  and  these  "thirteen  counts," 
as  the  city  sets  them  forth,  summarized, 
are  as  follows: 

1.  The  commission  erred  In  flnding  the 
value  of  the  properties  for  reorganising  and 
reflnanclng  upon  a  complaint  alleging  un- 
reasonable  rate  of  fare. 

2.  The  commission  was  without  Jurisdic- 
tion In  acting  as  though  the  evidence  had 
been  taken  upon  an  application  for  a  certld- 
cate  of  valuation. 

>.  The  commission  erred  In  attempting 
to  set  a  valuation  without  having  evidence 
of  the  market  value  of  the  stocks  and  bonds 
of   the  companies. 

4.  Interest  on  debenture  bonds  amount- 
ing to  {600.000  and  Interest  and  principal 
on  car  trusts,  amounting  to  $313,471  for 
1$!0.  are  not  chargeable  to  Hxed  expense, 
as  was  done  In  the  commission's  report, 
and  should  be  deducted  from  the  annual 
nxed    charges    of    $4,200,000. 

Bkror  in   AvntAoiNo  Pricbs 

5.  The  rommlsKlon  erred  In  tsking  as  the 
basis  for  reproduction  coat  range  or  prtoaa 
from  19H  to  1918.  when  prices  were  ab- 
normally high. 

«.  The  commission  erred  In  not  deduct- 
ing cost  of  nnancing  from  the  capital  ac- 
count. 

7.  Depreciation  was  not  deducted  from 
reproduction    cost 

8.  .Superseded  property  and  depredation 
was  not  deducted  from  historic  cost,  to  the 
extent  ili.it  pnst  earnings  were  In  excess 
of  7 

9  sums  were  allowed  for  con- 

soll'l  '«    and    consolidation    values. 

1'  ■■■■»    not    used    or    useful    for 

stn  '  purposes    were  Jncludcd    In 

the 

11  rnmlsslon    should   have   ascer- 

tain^'!  ■  :-.  ,1  cross  income  of  the  com- 
PBn.\  i.Mi  k  nrcent  months,  which  natur- 
ally ixtceded  returns  of  September  and 
October. 

12.  Its  action  In  placing  a  valuation  upon 
the  property  when  it  was  not  asked  for 
liy  the  petltlonern  Is  misleading  and  prej- 
udlclnl  to  the  rights  of  the  complainant  and 
not  a  proper  basis  for  rate  making  pur- 
poses 

IX.  The  commission  erred  In  approving 
fare  Increase  when  such  session  set  aside 
ordinances   fixing  the  rate  of  fare. 
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$5,154,332  Duluth  Value 

Local  Railway  Appraised  in  Connection 

with  Fare  Vote  Which  Is  to 

Be  Held  on  June  21 

The  Duluth  (Minn.)  Street  Railway 
Ties  been  appraised  by  Hagenah  & 
Erickson,  Chicago,  111.,  in  connection 
■with  the  fare  matter  referred  to  else- 
where in  this  issue.  Three  sets  of 
figures  are  presented,  varying  consider- 
ably with  the  level  of  prices  used.  The 
appraisal  based  on  the  average  of  labor 
and  material  prices  which  prevailed 
during  the  five-year  period  ended  Dec. 
31,  1919,  follows: 

Reproduction 

Reproduction  Cost  Less 

Coat  New         Depreciation 

$4,930,539  $4,362.332 

192.000  192,000 

600,000  600,000 


Physical  property .  .  , 

Working  capital 

'Going  concern  value 

Total 


$5,722,539  $5,154,322 


The  appraisal  based  on  the  level  of 
labor  and  material  prices  indicated  by 
"the  trend  of  prices  as  reflected  by  the 
continuation  from  1914  to  1919  of  the 
normal  price  movement  which  was  es- 
tablished during  the  period  from  1896 
to  the  beginning  of  the  European  war, 
bellows : 


Physical  property.. .  . 

Working  capita! 

dicing  concern  value 

Total 


Reproduction 

Reproduction         Cost  Less 

Cost  New         Depreciation 

$4,383,069  $3,686,023 

192,000  192,000 

600,000  600.000 


$5,175,069 


$4,678,023 


The  appraisal  based  on  the  level  of 
labor  and  material  prices  which  pre- 
-vailed  during  1918  and  1919  and  which 
reflects  the  level  of  prices  which  will 
probably  continue  for  a  number  of 
years  in  the  future,  follows: 

Reproduction 


Physical  property...  . 

Working  capital 

'Going  concern  value 

Total 


Reproduction  Cost  I.e 

Cost  New  Depreciation 

$5,638,093  $4,977,894 

192,000  192,000 

600,000  600,000 


$6,430,093 


$5,769,894 


The  figures  are  as  of  Dec.  31,  1919. 

Under  the  conditions  which  have  pre- 
vailed for  several  years  and  which  will 
undoubtedly  exist  for  a  number  of  years 
in  the  future  the  appraisers  reported 
that  the  results  based  on  the  normal 
trend  of  prices  were  indicative  of  a 
lower  value  than  can  be  justly  consid- 
ered, and  against  that  they  submitted 
the  appraisal  results  based  on  the  pres- 
ent level  of  prices,  which  reflect  that 
level  to  which  all  business  and  private 
industries  are  now  seeking  to  adjust 
themselves.     They  said: 

Between  the  two  extremes  we  believe  that 
the  appraisal  results  based  on  the  averagfe 
of  the  labor  and  material  prices  which  have 
prevailed  durlne  the  last  five  years  more 
nearly  represent  a  Just  basis  for  rate-mak- 
Ins  purposes,  and  from  a  consideration  of 
all  of  the  facts  it  Is  our  conclusion  that  the 
lair  value  of  the  property  represented  by 
the  Duluth  division  of  your  company  Is  not 
less  than  $5,154,322,  and  that  such  amount 
should  be  considered  as  the  minimum  valua- 
tion on  which  your  company  Is  entitled  to 
receive  that  measure  of  return  contemplated 
by  law. 

Mayor  C.  R.  Magney  objected  to  one 
item  in  the  valuation  figures.  The  com- 
pany claimed  $600,000  as  its  "going 
tconcem  value."    The  Mayor  contended 


that  if  the  company  claims  that  it  is 
on  the  verge  of  bankruptcy,  it  is  ridic- 
ulous to  suppose  that  it  has  an  "in- 
tangible going  concern  value  of  more 
than  $500,000"  on  which  to  expect  a 
return  in  the  shape  of  dividends. 

In  arriving  at  this  item  the  com- 
pany's appraisers  said  they  were  guided 
by  facts  obtained  from  the  history  of 
the  company  and  by  a  consideration  of 
the  actual  investment  in  property  and 
the  earnings  and  operating  expenses 
over  a  period  of  thirty  years.  They 
also  determined  what  would  be  the 
normal  cost  to  reproduce  the  present 
business  of  the  company  and  further 
considered  the  provisions  which  have 
been  made  by  the  courts  and  public 
service  commissions  covering  this  item 
of  property  in  the  appraisals  of  public 
utility  companies. 

Extent  of  Property  Reviewed 

The  Duluth  Street  Railway  serves  a 
population  of  approximately  100,000. 
It  owns  and  operates  a  total  of  76.83 
miles  of  track,  measured  as  single 
track.  The  company  owns  no  power 
plant,  but  purchases  electric  power 
from  the  Great  Northern  Power  Com- 
pany, measured  to  the  Duluth  Street 
Railway  on  the  direct  current  side  of 
the  station,  the  power  company  thus 
bearing  the  loss  in  transmission.  As 
a  part  of  its  property  in  Duluth  the 
company  owns  and  operates  an  inclined 
railway  for  carrjring  passengers  from 
the  main  business  thoroughfare  to  the 
heights  and  bluffs.  This  inclined  rail- 
way consists  of  2,971.3  ft.  of  track, 
of  which  amount  2,749.9  ft.  are  located 
on  steel  trestles  while  221.4  ft.  are  on 
masonary  foundation.  The  equipment 
devoted  to  the  operation  of  this  inclined 
railway  embraces  two  cars  operated 
from  control  apparatus  located  at  the 
top  of  the  incline,  the  cars  being  oper- 
ated so  as  to  serve  seven  waiting  rooms 
and  large  upper  and  lower  loading  and 
unloading  platforms. 

In  addition,  the  company  owns  a  sub- 
stantial modem  brick  office  building. 
This  adjoins  its  principal  carhouse  and 
repair  shops.  The  company  owns  two 
substations  in  Duluth.  The  rolling 
stock  consists  of  160  revenue  pas- 
senger cars. 


Texas  Road  Reports  Increase 

Gross  earnings  of  the  Northern  Texas 
Traction  Company,  operating  in  Fort 
Worth,  Tex.,  and  between  Fort  Worth 
and  Dallas,  for  the  calendar  year  of 
1919  amounted  to  $3,264,565.  The  op- 
erating expenses  during  this  period 
were  $2,631,093.  During  the  year  ex- 
tensions costing  $276,224  were  made. 
The  maintenance  cost  was  $233,935. 
Miscellaneous  expense  is  listed  at  $217,- 
329,  labor  $931,840  and  fixed  charges 
and  interest,  $380,433.  Fares  in  Fort 
Worth  are  5  cents  for  adults,  or  twenty- 
two  tickets  for  $1,  with  a  2i-cent  fare 
for  children  and  students  or  forty 
tickets  for  $1.  Interurban  tickets  sell 
for  2  cents  a  mile.  Of  the  total  income 
repotted,  $2,977,851  was  derived  from 
fares  and  tickets. 


Abandonment  Protested 

It  was  stated  at  the  hearing  before 
Chairman  Hill  of  the  Public  Service 
Commission  for  the  Second  District  of 
New  York,  on  April  3,  that  the  Port 
Jervis  (N.  Y.)  Traction  Company  had 
taken  steps  for  abandonment  of  its 
franchises  in  Port  Jervis.  This  state- 
ment was  by  John  B.  Knox,  New  York, 
representing  the  company,  on  the  hear- 
ing of  an  order  to  show  cause  why  the 
railway  abandoned  operations  in  Port 
Jervis. 

Mr.  Knox  admitted  all  the  city's 
claims  about  non-operation,  but  de- 
nied that  the  company  had  violated  the 
law.  The  company  was  operating  at  a 
deficit,  he  said;  it  had  paid  no  interest 
on  bonds  for  six  years ;  it  had  borrowed 
money  to  pay  taxes,  and  it  was  abso- 
lutely impossible  for  the  company  to 
run.  The  company,  he  said,  is  in- 
solvent. 

Corporation  Counsel  William  A. 
Parshall  objected  to  the  company's  ab- 
rogating terms  of  its  franchise.  He 
expressed  surprise  at  the  company's  de- 
clared intention  to  abandon  its  road. 
This  position,  he  maintained,  was  un- 
tenable. The  company's  ceasing  opera- 
tions was  indefensible  and  Port  Jervis, 
he  told  Chairman  Hill,  went  further 
than  any  other  city  to  help  the  com- 
pany, even  waiving  all  fare  restriction 
and  consenting  to  the  commission's  de- 
termination of  a  reasonable  rate. 
Mr.  Parshall  asked  that  the  commis- 
sion direct  the  company  to  resume  oper- 
ations, saying  the  Port  Jervis  authori- 
ties were  not  "corporation  baiters."  He 
contended  the  company  could  not  aban- 
don operations. 

Mr.  Knox  said  the  company  had  taken 
steps  for  dissolution.  He  said:  "We 
are  getting  ready  to  go  out  of  business." 

Mayor  George  E.  Hornbook,  Will- 
iam M.  Tuscan  and  P.  E.  Rutan  repre- 
sented the  Chamber  of  Commerce. 

Chairman  Hill  said  an  early  decision 
will  be  rendered. 


New  Plan  for  Service  in  Hyde 
Park  District 

At  a  meeting  of  the  trustees  of  the 
Boston  (Mass.)  Elevated  Railway  and 
the  Eastern  Massachusetts  Street  Rail- 
way a  new  plan  for  the  service  in  the 
Hyde  Park  District  was  adopted.  The 
plan  provides  for  the  operation  of  the 
cars  on  the  Hyde  Park  division  as  far 
as  the  boundary  lines  of  Hyde  Park  as 
they  existed  before  being  incorporated 
in  the  city  of  Boston  by  the  Eastern 
Massachusetts  Street  Railway.  Within 
this  line,  included  in  the  city  of  Bos- 
ton, the  Boston  Elevated  Railway  will 
operate. 

The  Hyde  Park  district  will  be  re- 
lieved of  the  obligation  of  contributing 
to  the  cost  of  operation  of  the  Boston 
Elevated  Railway  or  sharing  in  the 
assessments  necessary  to  meet  any  defi- 
cit. On  the  other  hand,  this  district 
will  be  called  upon  to  pay  over  to  the 
Eastern  Massachusetts  Street  Railway 
an  equivalent  amount  toward  any  defi- 
cit this  company  may  incur. 
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Fare  Increase  Beneficial 

Traffic   Losses  in   Lexington   Not  Suffi- 
cient to  Show  a  Decrease 
in  Gross 

The  annual  report  of  the  Kentucky 
Securities  Corporation  for  the  year 
ended  June  30,  1919,  frives  the  follow- 
ing: information  concerning  the  Ken- 
tucky Traction  &  Terminal  Company, 
one  of  its  subsidiaries: 

Pbosperods  Condition  Shown 

The  railway  gross  eamings  reflect 
the  generally  prosperous  business  con- 
ditions that  prevail  and  receipts  show 
an  increase  of  $37,172.  This  increase 
is  largely  due  to  the  fare  increase  on 
the  interurban  lines,  for  in  April,  1918, 
the  cash  fares  were  increased  from  2.5 
to  3  cents  per  mile  and  through  fares 
from  Lexington  to  Frankfort,  George- 
town, Paris  and  Nicholsville  were  in- 
creased 5  cents  on  each  one-way  ticket. 
In  September,  1918,  the  unit  rate  of 
fare  on  all  city  lines  was  increased  from 
6  to  6  cents. 

The  total  number  of  passengers  car- 
ried, both  cash  and  transfers,  however, 
decreased  8.12  per  cent,  this  being  due 
in  many  respects  to  the  increase  in  fare 
and  to  the  restricted  riding  during  the 
influent  epidemic  in  the  fall  of  1918, 
as  well  as  the  discontinuance  during 
the  war  of  the  several  annual  county 
fairs.  The  largest  traffic  loss  was  14.7 
on  the  Lexington  city  lines. 

In  the  city  of  Lexington  one-man 
operation  of  cars  was  inaugurated  dur- 
ing the  year  on  all  local  city  lines. 

The  accompanying  table  gives  in- 
formation as  to  the  extent  of  the  sys- 
tem, the  rolling  stock  and  the  traffic 
handled: 

TRACK  MILEAOE 
lnt<>rtirtmn  nyatein: 

•5.«7 

iikI   apun 1.10        (7.(7 

111  I  K.OZ 

In  I  7.(4 

In  <.  II 1.2( 

In   Win<n<-iitcr    l.SO        2(.12 

Total  trscli  mUM«« M.7» 

Rottteg  atock :  Total 

Piiiiwair  dty  cars '47 

Paaaansar  Interurban  rarii 15 

Frdfht  can  .  .4 

SmVk*  can    .  .       ( 

Tatal  cam  owned 72 

*liicliid«a  14  croaa-bMid  opan  can. 
Yaar  andad  3w  10 


M.  B.  Orde,  treasurer  of  the  Surface 
Lines,  under  the  terms  of  the  1907  or- 
dinances which  require  that  payment 
be  made  by  April  10  of  each  year.  The 
city  law  department  has  contended  that 
when  the  surface  companies  abandoned 
the  ordinance  rate  of  fare  and  began 
collecting  6  cents  under  authority  of 
the  State  Utilities  Commission  they 
forfeited  all  rights  under  the  city  fran- 
chise. Therefore,  when  the  checks  were 
offered  to  the  city  comptroller  he 
called  upon  Special  Counsel  Cleveland 
for  an  opinion,  and  the  latter  said  the 
money  should  not  be  accepted  unless 
the  companies  would  enter  a  stipulation 
that  this  would  not  be  construed  as  an 
admission  by  the  city  that  the  6-cent 
fare  was  legal.  This  the  companies  re- 
fused to  do. 


Paving  Charges  Withdrawn 

The  City  Council  of  Wausau,  Wis., 
has  adopted  an  ordinance  permitting 
the  construction  of  extensions  to  the 
existing  system  operated  by  the  Wis- 
consin Valley  Electric  Company,  in 
Wausau,  which  provided  for  the  re- 
placement of  track  torn  up  by  the  com- 
pany in  its  construction  work,  but  re- 
lieving the  company  of  the  obligations 
to  repave  or  to  maintain  the  pavement. 
In  the  ordinance  appears  this  section: 

WliereaH.  the  matutcH  for  the  regu- 
lation of  rateH.  service  and  operation  of 
Btreet  railways  that  have  been  enacted 
Kince  the  KrantinK  of  the  existing  fran- 
chises of  the  said  street  railway  company 
by  said  ordinances  placing  Btreet  railway 
companies  under  the  control  and  super- 
vision uf  the  Railroad  Commission  make 
ample  provision  for  the  protection  of  the 
Interests  of  the  public  and  cause  the  bur- 
dens as  to  street  paving  Imposed  by  said 
franchises  upon  the  said  street  railway 
company  to  result  In  Increased  cost  lu  mat 
portion  of  the  public  who  use  said  street 
railways. 

The  adoption  of  the  ordinance  fol- 
lowed the  report  of  a  committee  of  the 
Council  appointed  to  investigate  the 
matter.  In  its  report  to  the  Council, 
the  committee  said,  among  other 
things: 

The  orlKlnai  street  railroad  franohl»<-s 
were  adopted  prior  to  the  enactment  of 
the  present  public  utility  laws,  which 
place  the  control  of  the  rates  and  of  the 
service  of  all  street  railroads  In  this  stale 
under  the  exclusive  control  of  the  railroad 
commission  of  Wisconsin.  This  condition 
lild  not  exist  at  the  time  that  these  fran- 
chises   were    granted. 

I'nder  this  law  a  reduction  of  operating 
PKpenM'S  tends  to  result  in  improved  ser- 
vice   and    reduced    fares    or    both,    whereaa 


I'aas^T-r-  • 
l^> 

fHI 

-"'"'■  -^aah  and  tranatara— 

line* 

1*1* 

1.41S.M« 

l(«.0(( 

a.7Si.tst 

6.S5S.»I7 

i..Vo!f« 

4>(.(24 
t.tt(,714 

(.04(.4(1 

Percent 
Change 

-(•Inc.    —Dec. 
—14.70 

—  ».04 

—  B.as 

—  a.it 

$1,447,363  KefuMd  on  Principle 

The  city  authoritits  of  Chkago  on 
April  10  refoMd  to  accept  •1.447.8e3 
from  the  Chicago  Surface  Line*.  This 
was  the  total  <>f  two  rh*ciu,  on*  from 
th«  Chicago  Railways  for  $1.004372 
and  the  other  from  the  Chicago  City 
Railway  for  $442,991— each  r«pr*Miit- 
ing  (S  per  cent  of  the  net  r«e«ipta  of 
the  com  pan  ie*  for  the  fiacal  year  coded 
Jan    31,  1920. 

Tender  of  tiM  check*  was  made  by 


Inoreaaed    operating   expenses   of   the    com- 
pany l«nd  to  Increase  the  fanes,  or  curtail 
Ihe  aorvlce  rendered,  or  Iwlh.     An!    - '    -      •> 
the    street    railroad    Is   being   pan 
working     men     and     women     «l 
afford    aulomobilea    It    aeems    i>i 
no   unnecessary    expense*   Iw    n<i  i 

upon  street  car  lines  so  that  ade<, 
loa  and  reoaonabla  rates  of  far*  can  he  put 
Into  elTect  and  ao  malotalncd. 

The  committee  further  recommended 
the  puMure  of  an  ordinance  shifting 
the  cost  of  paving  maintenance,  hither- 
to borne  by  the  company,  from  the 
abutting  property  owner*  to  the  city. 


Financial 
News  Notes 


Abandonment  Announced.  —  The 
Southern  Railway  &  Light  Company 
announced  the  abandonment  of  service 
on  its  railway  lines  in  Natchez,  Miss., 
on  April  5.  The  tracks  will  be  torn 
up  and  the  equipment  sold. 

Subway's  Transfer  to  State  Ap* 
proved. — The  sale  and  conveyance  to 
the  State  of  Massachusetts  of  the  Cam- 
bridge subway  for  $7,868,000  was  for- 
mally approval  at  the  annual  meeting 
of  stockholders  of  the  Boston  Elevated 
Railway  on  April  5. 

Contribution  to  the  Cost  of  Opera- 
tion.— The  town  of  Deerfield,  Mass., 
has  been  authorized  by  the  Massachu- 
setts Department  of  Public  Utilities  to 
contribute  $200  to  the  Connecticut  Val- 
ley Street  Railway  to  aid  in  the  cost  of 
operation  of  the  road  for  the  year  1920. 

Interest  Passed  on  Income  Bonds. — 
The  directors  of  the  Chicago  (III.) 
Railways  have  decided  that  the  year's 
interest  on  the  company's  $2,500,000  of 
adjustment  income  bonds  was  not 
earned.  Consequently  no  payment  will 
bf  made  May  1.  Interest  on  these  bonds 
was  not  paid  for  the  previous  year. 

Recei»-er  for  Ohio  Interurban — Com- 
mon Pleas  Judge  Dan  B.  Cull  at  Cleve- 
land, Ohio,  on  April  4  named  Attorney 
Milton  C.  Portmann  receiver  for  the 
Cleveland,  Alliance  &  Mahoning  Valley 
Railroad,  Ravenna,  Ohio.  The  company 
operates  46.5  miles  of  road.  It  is  said 
to  have  defaulted  in  the  payment  of 
$25,000  of  interest  due  on  April  1. 

Offer  to  Rehabilitate  Abilene  Line. — 
A.  Hardgrave,  Dallas,  Tex.,  vice-presi- 
dent and  general  manager  of  the  Amer- 
ican Public  Service  Company,  has  sub- 
mitted an  offer  to  the  city  of  Abilene, 
Tex.,  whereby  the  American  Public 
Service  Company  would  take  over,  re- 
habilitate and  operate  the  railway  sys- 
tem of  Abilene.  The  company  propo*** 
to  spend  $50,000  on  improvements  if 
the  deal  goes  through. 

Eaminga  Are  Insufficient — It  is  ex- 
pected thai  the  Tri-City  Railway  will 
petition  the  Public  Utilitie*  Commis- 
sion of  Illinois  for  an  increase  in  fare 
on  the  Illinois  side  of  the  Mississippi. 
Officials  of  the  company  state  that  it 
is  no  longer  possible  for  the  company 
to  operate  at  a  7-cent  fare.  According 
to  the  ruling  of  the  commission,  the 
company  is  entitled  to  earnings  in 
Illinoi<t  amounting  to  7  per  cent  on 
$2,900,000.  The  earnings  at  present  are 
only  4  per  cent  on  this  amount.  If 
the  petition  is  approved  by  the  com- 
mission and  higher  fares  are  put  in 
effect  on  the  Illinois  side  the  company 
will  probably  ask  the  City  Council  of 
Davenport.  Iowa,  to  consider  a  similar 
increase  in  fares  in  that  city. 
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Traffic  and  Transportation 


Louisville  Committee  Back 

City  Considers  Recent  Commission  De- 
cision  Misleading — Thirteen 
Objections  Specified 

Mayor  Smith  of  Louisville,  Ky.,  and 
Louisville  Railvi'ay  officials  returned  to 
that  city  recently,  after  studying  elec- 
tric railway  conditions  in  Cincinnati, 
Cleveland,  Philadelphia,  New  York  and 
Newark.  Mayor  Smith  stated  that  no 
city  in  the  country  has  as  much  track- 
age as  Louisville  in  proportion  to  the 
population.  Another  fact  noted  was 
that  the  rolling  stock  in  Louisville 
appears  to  be  in  better  physical  condi- 
tion than  that  in  most  other  cities.  In 
Cleveland  it  was  noted  that  through  an 
ordinance  prohibiting  the  use  of  tracks 
by  traffic  other  than  street  cars  better 
time  is  made  by  2  m.p.h.  than  in 
Louisville. 

SuGCESTioNS  Opposed 

Mayor  Smith  stated  on  his  return  that 
he  favored  (a)  the  elimination  of  au- 
tomobile parking  on  Fourth  Street 
from  Main  to  Broadway;  (b)  installa- 
tion of  modified  zone  system  of  fares, 
with  a  5-cent  fare  as  a  basis,  and  a 
limited  transfer  system;  (c)  freeing 
car  tracks  of  all  other  traffic;  (d)  pre- 
vention of  looping  of  cars  in  the  busi- 
ness district. 

Already  the  Retail  Merchants'  Asso- 
ciation, the  Automobile  Club  and  other 
organizations  have  attacked  the  sug- 
gestion of  no  parking  on  Fourth  Street. 
They  are  also  opposed  to  routing  cars 
one  way  on  Fourth  Street.  The  auto 
club  is  especially  opposed  to  suggested 
non-allowance  of  tracks  for  vehicles. 
The  Market  Street  Merchants'  Associ- 
ation is  endeavoring  to  increase  loop- 
ing in  the  downtown  district  to  bring 
more  business  to  Market  Street,  and  is 
consequently  opposed  to  the  no-looping 
plan. 

Labor  organizations  and  general 
consumers  are  opposed  to  the  zone  sys- 
tem, modifications  of  transfers  or  any- 
thing that  would  increase  expenses  for 
the  rider.  The  City  Council  has  fought 
every  effort  made  to  raise  prices.  The 
City  Council,  however,  cannot  control 
transfers  to  any  extent  or  the  elim- 
ination of  paralleled  lines  or  zoning  out- 
side of  the  city  limits  on  some  lines,  so 
that  the  Mayor  may  have  his  way. 

Mayor  Favors  Nickel  Fare 
Mayor  Smith  apparently  is  in  favor 
of  the  retention  of  the  5-cent  fare,  with 
charges  for  transfers,  modification  of 
routes  and  improved  city  co-operation 
in  keeping  tracks  clear  for  rapid 
transit. 

The  Mayor,  upon  his  return,  gave  out 
an  interview  in  which  the  following 
impressions  were  stated  relative  to 
traction  conditions  in  the  cities  visited: 


I  discovered  that  the  burdens  on  most  of 
the  traction  oompanies  in  Cincinnati,  Cleve- 
land, Philadelphia  and  New  Jersey  cities 
were  much  greater  than  those  of  the 
Louisville  Railway.  In  nearly  all  of  these 
cities  the  cost  of  labor,  coal  and  every- 
thing that  goes  to  make  the  running  of 
a  railway  is  more  than  it  is  here. 

Nearly  every  one  of  these  cities  compels 
its  railway  to  pay  a  certain  amount  for  the 
repair  and  the  use  of  the  streets.  All  of 
these  cities,  which  a.re  much  larger  than 
Louisville,  have  a  separate  branch  of  the 
city  government  which  costs  considerable 
to  look  after  street  car  traffic. 

In  every  city  the  tendency  is  toward  doing 
things  that  will  improve  trafhc  conditions. 
This  was  particularly  noted  in  Cleveland, 
where  all  traffic  is  barred  from  the  street 
car  tracks.  This  is  done  in  order  that  the 
cars  can  make  more  miles  in  a  day,  thus 
necessitating  fewer  cars  and  a  faster  mode 
of  travel.  The  system  of  the  Philadelphia 
Rapid  Transit  Company  impressed  me  as 
more    progressive    than    any   of    the    others. 

Thomas  N.  McCarter,  president  of  the 
Public  Service  Railway,  Newark,  N.  J.,  ex- 
plained the  zone  system.  He  thinks  it  will 
work  out  finally,  but  when  he  first  applied 
it  it  lowered  property  values  and  had  to 
be  abandoned  for  the  time  being.  Mr.  Mc- 
Carter thinks  it  will  solve  the  problem  to  a 
great  extent  when  the  public  takes  more 
kindly  to  It.  While  I  am  not  committed  to 
this  plan,  I  still  maintain  it  would  be  a 
step   in    the   right   direction. 

Members  of  the  party  who  went  on 
the  trip  besides  Mayor  Smith  were: 
Board  of  Public  Safety  Chairman 
Burlingame,  Councilman  Isrigg,  Alder- 
man Wills  and  the  Louisville  Rail- 
way's executive  committee,  W.  S.  Speed, 
John  W.  Barr,  Jr.,  and  W.  H.  Kaye. 

Mr.  Kirwan,  president  of  the  Board 
of  Aldermen,  who  acted  as  Mayor  dur- 
ing the  period  that  Mayor  Smith  was 
in  the  East,  is  hostile  to  any  effort  to 
advance  fares  over  a  5-cent  basis.  His 
attitude  toward  higher  carfares  is 
shown  in  the  following  statement: 

What  the  company  probably  needs  is 
more  short  hauls.  I  believe  that  the 
present  General  Council  is  opposed  to  a 
raise  in  fares,  at  least  it  was  a  little  while 
Imck.  Of  course,  that  body  will  listen  to 
the  recommendations  of  the  Mayor  and 
other  city  officials,  but  it  probably  will  be 
stubborn   in  the   matter  of   increased   tares. 


Philadelphia  Committee  Named 

A  committee  representing  business 
and  civic  organizations  of  Philadelphia, 
Pa.,  has  been  appointed  by  Mayor  J. 
Hampton  Moore  to  investigate  the  tran- 
sit situation  in  that  city.  The  com- 
mittee, named  at  the  suggestion  of  the 
Philadelphia  Chamber  of  Commerce,  is 
asked  to  inquire  into  the  nature  of  the 
service  furnished  by  the  Philadelphia 
Rapid  Transit  Company  and  to  suggest 
improvements.  It  will  also  report  on 
the  rights  of  the  city  to  require  the 
company  to  operate  the  Frankford 
elevated  and  the  Byberry  lines,  now 
nearing  completion.  The  membership 
includes  Alba  Johnson,  president  of 
the  Chamber  of  Commerce;  William  P. 
Barba,  Dr.  Thomas  Conway,  and  others. 

Thomas  E.  Mitten,  president  of  the 
Philadelphia  Rapid  Transit  Company, 
has  notified  Mayor  Moore  that  the 
company  will  operate  the  Frankford 
line  only  if  the  city  will  furnish  all 
equ'pment,   including   trains. 


Conciliation  Board  Ruling 

Continuance  of  Higher  Fare  in  Kenosha 
Made  Contingent  Upon  Im- 
proved Service 

The  Railroad  Commission  of  Wis- 
consin has  handed  down  a  decision  con- 
firming the  award  of  the  State  Board 
of  Conciliation  in  the  matter  of  wages 
of  railway  employees  of  the  Wisconsin 
Gas  &  Electric  Company,  Kenosha.  In 
addition  it  has  granted  the  company  an 
increase  in  the  rate  of  fare  to  provide 
for  the  increase  in  wages.  The  new 
rate  of  fare  is  6  cents  cash  or  nine 
tickets  for  50  cents.  Whether  or  not 
this  rate  will  be  continued  after  the 
temporary  order  expires  on  July  31 
depends  upon  the  service  rendered  by 
the  company. 

In  its  decision  the  commission  com- 
mented upon  the  rapid  growth  of 
Kenosha  and  the  inadequacy  of  the 
present  street  railway  system  for 
taking  care  of  the  present  transporta- 
tion needs  of  the  city.  It  pointed  out 
that  some  double  tracking  and  consid- 
erable further  line  extensions  were 
absolutely  necessary,  as  are  also  addi- 
tional cars.  The  commission  did  not 
order  any  definite  amount  of  improve- 
ment or  extensions  to  be  made,  but 
stated  that  the  people  of  the  city  were 
as  vitally  interested  in  the  adequacy  of 
the  service  as  they  were  in  the  rate  of 
fare,  and  that  while  the  company  is 
entitled  to  a  reasonable  return  upon  its 
investment,  it  is  also  under  a  primary 
obligation  to  provide  facilities  to  meet 
the  reasonable  public  transportation 
demands. 

If  the  company  makes  these  needed 
improvements,  there  will  result  a  con- 
siderable increase  in  the  investment  and 
a  possibly  longer  average  length  of 
haul.  These  two  considerations  make 
it  impossible  for  the  commission  to  de- 
termine what  the  reasonable  rate  of 
fare  would  then  be.  When  the  ques- 
tion of  the  rate  of  fare  again  comes 
before  the  commission  it  states  that  it 
will  give  full  consideration  to  the  ade- 
quacy of  the  service  and  the  efforts 
made  to  improve  it. 

The  Board  of  Conciliation  granted  an 
increase  of  9  cents  an  hour  in  the  wage 
scale,  making  the  maximum  for  the 
fifth  year's  service  and  thereafter  55 
cents  an  hour.  This  increase  will  cost 
the  company  $18,000  a  year.  The  com- 
pany operates  about  7  miles  of  railway 
in  Kenosha.  It  suffered  severely  from 
jitney  competition  until  recently,  when 
the  jitneys  were  eliminated  by  a  City 
Council  ordinance. 


May  Abolish  Transfer  Charge 

The  city  manager  of  Norfolk,  Va., 
has  started  negotiations  with  officials 
of  the  Virginia  Railway  &  Power  Com- 
pany, Richmond,  looking  to  the  discon- 
tinuance of  the  2-cent  transfer  charge 
now  in  effect  on  the  company's  lines 
in  Norfolk.  The  charge  for  transfers 
became  effective  at  the  time  when  the 
fare  was  raised  from  5  cents  to  6  cents 
several  months  ago. 
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Duluth  to  Vote  on  Fares 

Measures  of  Relief  Contained  in 
S-Cait  Fare  Ordinance — Company 
Wanted  More 

Citizens  of  Duluth,  Minn.,  will  on 
June  21  next  vote  on  an  ordinance  pro- 
viding that  the  Duluth  Street  Bailway 
may  increase  its  fare  from  6  cents  to 
6  cents.  This  is  the  result  of  the  City 
Council  on  April  8  having  agreed  to 
submit  the  proposition  to  the  voters 
by  referendum  at  the  June  primary 
election. 

The  railway  asked  the  Council  for 
a  referendum  ordinance  providing  for 
a  fare  of  7  cents  or  four  rides  for  25 
cents,  but  the  City  Council  turned  down 
the  proposition.  Later  the  6-cent  rate 
ordinance  was  proposed  by  the  com- 
pany and  accepted  by  the  Council. 

A.  M.  Robertson,  Minneapolis,  presi- 
dent of  the  company,  declared  that  with 
a  6-cent  rate  the  company  would  be 
unable  to  do  as  much  as  it  would  like 
to  do  in  the  way  of  extenaions,  but 
that  it  would  be  in  a  position  to  meet 
all  reasonable  demands.    He  said: 

We  believe  that  a  cash  fare  of  7  cents 
and  four  rtdea  for   2S  cents   Is  the  lowest 
fare   which   will   rield   the   revenue   vltalljr 
ble  "■  " 


.  to  enable  the  company  to  finance 
•xtanalons.  buy  new  cars,  rebuild  present 
cars  to  the  "pay  as  you  enter"  type  and 
make  other  needed  Improvements,  and  In 
acceptinc  the  6-cent  rate  at  this  time  the 
company  wlahea  It  clearly  understood  that 
It  la  relieved  only  In  part  from  the  dun- 
colUes  It  must  ov<Tcomc  in  supplylnir  ser>-- 
iee.  We  will  do  the  best  under  the  condl- 
Uoas  to  furnish  the  people  with  (ood  service, 
and  with  complete  co-operation  of  the  citv 
qnclala  and  the  people  we  hope  to  succeed. 

Now  that  the  matter  of  a  6-cent  rate 
is  to  go  before  the  voters  at  the  June 
•lection,  the  company  is  in  a  position, 
Mr.  Robertson  said,  to  place  orders  for 
material  which  will  be  needed  this  sum- 
mer. In  the  event  that  the  increase  is 
defeated  the  orders  can  be  canceled 
without  the  company  losing  its  priority 
rights. 

Before  the  ordinance  was  accepted 
by  th«  CooBcil  there  was  a  series  of 
conferences  between  lbs  city  officials 
and  the  company  officers  at  which  the 
necessity  was  discussed  for  raising  the 
fare  now  charged.  The  company  re- 
cently had  ita  property  appraised  by 
HagMah  A  Erickson,  Chicago,  and  ac- 
cording to  their  figures  the  fair  value 
of  the  property  in  Ehiluth  was  not  less 
than  $£,154,322.  It  was  contended  this 
was  the  minimum  amount  that  should 
be  considered  on  which  the  company  is 
entitled  to  receive  the  measure  of  re- 
tom  contemplated  by  law. 


George  Clinton,  Jr.,  special  counsel 
retained  by  the  municipal  authorities 
to  fight  the  fare  increase,  made  ap- 
plication for  the  order,  which  directs 
the  Public  Service  Commission  to  show 
cause  in  Albany  on  April  17  why  the 
order  for  a  higher  rate  of  fare  should 
not  be  stayed  pending  the  determina- 
tion of  the  proceedings  begun  by  the 
city  to  review  the  commission's  action 
in  granting  the  7-cent  fare. 

The  writ  of  certiorari  provides  for  a 
review  of  all  proceedings  resulting  in 
the  commission's  7-cent  fare  order, 
papers  and  other  material  having  to 
do  with  the  case  to  be  produced  within 
twenty  days.  If  the  city  is  unsuccess- 
ful in  having  the  7-cent  fare  put  off 
until  a  later  day,  the  city  will  ask  that 
the  International  Railway  be  required 
to  give  2-cent  rebate  slips  to  all  pas- 
sengers. 


Seven  CentA  in  Buffalo 
The  7-cent  fare  authorised  by  the 
Public  Service  Commission  will  be  put 
into  effect  on  the  Buffalo.  N.  Y..  lines 
of  the  International  Railway  at  6  a.m. 
on  April  18.  Four  tickete  will  be  sold 
for  2&  cenU.  All  outstanding  5-cent 
tickets  will  be  redeemed  by  the  com- 
pany at  their  face  value.  A  show  cause 
order  to  stay  the  proposed  fare  increase 
was  granted  on  April  14  by  SupieoM 
Court  Joatlce  Cole.  A  writ  of  certiorari 
waa  also  obtained  by  counsel  repre- 
the  city. 


Zone  System  Likely 

This  Plan  Appears  Best  Suited  to  Meet 

Needs  of  Local  Company  at  Houston 

— Master's  Report  Approved 

The  report  of  Judge  Otis  Hamblin, 
special  master  in  chancery,  who  heard 
the  case  of  the  city  of  Houston,  Tex., 
versus  the  Houston  Electric  Company, 
wherein  the  company  is  seeking  au- 
thority to  charge  higher  fares  in  Hous- 
ton than  now  permitted,  has  been  ap- 
proved by  Judge  J.  C.  Hutcheson  of 
the  United  States  District  Court  for 
the  Southern  District  of  Texas. 

Immediately  upon  approval  of  the 
report  of  Judge  Hamblin,  which  fixed 
the  valuation  of  the  company's  prop- 
erties at  $6,000,000  and  held  that  the 
present  fares  of  5  cents  for  adults  and 
2i  cents  for  children  were  confiscatory. 
Judge  Hutcheson  issued  an  injunction 
restraining  the  city  from  interfering 
^^nth  the  company  in  levying  higher 
feres  than  those  now  charged.  The 
order  of  the  court  provides,  however, 
that  the  city  shall  have  the  right  to 
apply  to  the  court  for  a  further  decree 
whenever  it  shall  appear  that  the  rail- 
way is  earning  a  sufficient  compensa- 
in  granting  the  7-ccnt  fare.  The  7-cent 
fare  order  was  issued  by  the  commis- 
sion several  months  ago. 

Luke  C.  Bradley,  district  represent- 
ative of  Stone  &  Webster,  owners  of 
the  railway,  and  city  officials  have  en- 
tered into  negotiations  looking  toward 
an  agreement  fixing  fares.  It  seems 
certain  that  a  sone  system  of  fares  will 
be  put  into  effect,  whereby  6  cents  and 
21  cents  will  be  charged  within  the 
business  district,  with  6  cents  and  .'t 
cents  within  the  first  tone  outside  the 
business  district  and  7  cents  and  31 
cents  for  the  most  remote  places.  The 
report  of  Judge  Hamblin  fixed  8  per 
cent  as  a  Just  rate  of  return  on  the 
fixed  valuation,  and  it  is  believed  that 
the  tone  system  with  the  graduated 
fares  will  yield  this  return. 

Negotiationii  looking  to  an  agreement 
between  the  city  and  the  railway  re- 
garding the  increased  fare  to  be 
charged  are  continuing  with  satisfac- 
tory results. 


Portland  Relief  Plan  Declared 
lUesal 

Portland,  Ore.,  is  legally  unable  to 
carry  out  recommendations  made  by 
the  Oregon  Public  Service  Commission 
for  the  solution  of  its  transit  problems. 
City  Attorney  La  Roche  has  filed  an 
opinion  to  the  effect  that  the  city  is 
prohibited  by  the  State  constitution 
from  acquiring  the  trackage  or  any 
other  part  of  the  physical  properties 
of  the  Portland  Railway,  Light  &  Power 
Company,  with  the  intent  of  allowing 
the  corporation  to  use  such  properties 
after  the  purchase  by  the  city. 

Under  this  opinion  the  Public  Serv- 
ice Commission's  suggestion  that  the 
city  purchase  the  trackage  of  the  com- 
pany for  the  purpose  of  leasing  such 
tracks  to  the  company  at  a  nominal 
rental  fee  becomes  impossible  unless 
the  State  constitution  is  amended.  The 
opinion  is  based  on  Section  9  of  Article 
XI,  which  reads  as  follows: 

No  county,  city,  town  or  other  municipal 
corporation  by  vote  of  Ita  citizens  or  other- 
wise shall  become  a  stockholder  In  any 
joint  company,  corporation  or  association 
whatever,  or  raise  money  for,  or  loan  ita 
credit  to  or  In  aid  of  any  such  company, 
corporation  or  association. 

The  City  Attorney's  opinion  was  sub- 
mitted to  a  special  committee,  com- 
posed of  Commissioners  Mann,  Barbur 
and  Bigelow,  and  was  supplemented 
by  a  later  statement  reviewing  Supreme 
Court  cases  in  Oregon  dealing  with 
similar  subjects. 

Mayor  Baker  is  in  sympathy  with 
efforts  to  afford  relief  to  the  company. 
He  maintains  that  some  plan  whereby 
the  company  can  increase  its  revenue 
is  essential  if  the  city's  transportation 
system  is  to  remain  intact.  In  a  re- 
cent statement  he  pointed  out  that  the 
city  must  choose  one  of  three  courses: 
A  straight  increase  in  fare,  an  operat- 
ing agreement  with  the  company,  or 
municipal  ownership.  In  his  statement 
Mayor  Baker  said: 

Failure  to  adopt  one  of  these  three  raaas- 
ures  would  send  the  street  railway  Into 
the  hands  of  receivers.  It  Is  a  problem 
that  cannot  be  evaded  and  should  be  the 
concern  of  every  resident  of  Portland. 
Under  the  opinion  given  by  the  City  At- 
torney, It  would  seem  that  the  main  pro- 
poaal  offered  by  the  Public  Service  Com- 
mission cannot  he  carried  out  It  now 
devolves  upon  the  Public  Service  Commis- 
sion antl  thi-  city  Council  to  study  the 
prohlrm  fiirtlKT  nnd  attempt  to  work  out 
the  prop<*r  nolutlon, 

1  am  oppoeed  lo  municipal  ownership  of 
strcfl  rallwaya.  The  experience  of  Seattle 
Is  a  leaiton.  Rut  If  Increased  fares  will  not 
(tve  tl.-  .....,.,..!  relief,  and  If  the  city  U 
prohlbi'  '  iiterlns  Into  an  operatloa 

asreeri  th<*  ronipnny   whirh   would 

brins  I  ..  :.  :..  m  acquisition  of  the  entire 
street  rallwRy  system  In  Portland  by  the 
city    Is    Inevitable. 


Eight-Cent  Fare  Denied 

Public  Service  Commissioner  Lewis 
Nixon  of  the  First  District  has  denied  a 
pro  forma  application  by  counsel  for  the 
receiver  of  three  of  the  surface  lines 
of  the  Brooklyn  (N.  Y.)  Rapid  Transit 
Company  for  permission  to  charge  an 
8-cent  fare.  Counsel  for  the  company 
stated  that  the  application  was  made 
for  the  purpose  of  providing  grounds 
for  an  appeal  to  the  higher  courts, 
where  the  issue  of  an  increased  fare 
could  be  fairly  tried  out. 
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Zone  Fares  Increased. — The  Northern 
Massachusetts  Street  Railway,  Athol, 
Mass.,  has  raised  its  fare  from  6  cents 
to  10  cents  for  a  ride  in  two  zones.  The 
increase  was  authorized  by  the  Massa- 
chusetts Department  of  Public  Utilities. 

Modifies  Fare  Request. — The  Shreve- 
port  (La.)  Railways  has  asked  the 
Shreveport  City  Commission  to  grant 
it  a  6-cent  fare  instead  of  one  of  7 
cents.  The  company  some  time  ago 
petitioned  for  a  7-cent  fare.  The  pres- 
ent rate  is  5  cents. 

Seven  Cents  Asked  in  I'ensacola. — 
An  application  has  been  filed  with  the 
Florida  Railroad  Commission  by  the 
Pensacela  Electric  Company  for  a  7- 
cent  fare  in  Pensacola.  The  State  Su- 
preme Court  some  time  ago  niled  that 
the  commission  had  authority  to  grant 
fare  increases. 

Recommends  7-Cent  Fare^ — ^At  a  joint 
meeting  on  April  7,  committees  repre- 
senting the  City  Councils  of  Hampton, 
Newport  News  and  Phoebus,  Va., 
recommended  that  the  Newport  News 
&  Hampton  Railway,  Gas  &  Electric 
Company  be  permitted  to  raise  its  fare. 
The  committees  favored  the  adoption  of 
a  7-cent  fare  with  3  J -cent  labor  tickets. 

Ten  Cents  in  Nashua. — Cash  fares  of 
10  cents  became  effective  in  Nashua, 
N.  H.,  on  April  1.  The  Nashua  Street 
Railway  had  previously  petitioned  the 
State  Public  Utilities  Commission  for 
an  increase  from  the  8-cent  cash  fare 
then  being  charged  so  as  to  stimulate 
the  use  of  tokens.  Tokens  are  sold  as 
formerly  at  the  rate  of  five  for  35  cents. 

Wants  More  in  Elmira. — Application 
has  been  made  to  the  Public  Service 
Commission  for  the  Second  District  by 
the  Elmira  Water,  Light  &  Railroad 
Company,  Elmira,  N.  Y.,  for  permis- 
sion to  raise  its  fare  from  5  cents  to  6 
cents.  The  Elmira  city  authorities  op- 
I  pose  the  granting  of  the  company's  pe- 
tition on  the  ground  that  its  franchise 
limits  the  fare  to  5  cents. 

Agree  on  Asheville  Fare. — As  the  re- 
sult of  hearings  before  Judge  Webb  of 
the  Superior  Court  of  North  Carolina, 
the  Asheville  Power  &  Light  Company 

'  on  April  1  began  selling  six  tickets  for 
35  cents.  Several  months  ago  the  State 
Corporation  Commission  authorized  the 

I  company  to  raise  its  fare  frorri  5  cents 
to  6  cents.  The  city  appealed  the  case 
to  the  Superior  Court.  Judge  Webb  di- 
rected the  company  to  reduce  the  fare 

I  by  the  sale  of  six  tickets  for  35  cents. 
Eight  Cents  Asked  in  Morgantown. — 
A  hearing  has  been  set  by  the  Public 
Service  Commission  of  West  Virginia 
for  May  11  in  the  application  of  the 
West  Virginia  Traction  &  Electric  Com- 


pany, Morgantown,  to  increase  its  rates 
in  Morgantown,  effective  May  15.  The 
company  asks  the  following  rates:  8 
cents  to  any  point  on  the  Loop  division; 
8  cents  to  any  point  on  the  Sabraton 
division.  Passengers  paying  the  8-cent 
fare  may  purchase  transfers  to  any 
point  for  3  cents.  The  fares  were  last 
increased  on  Feb.  14,  1919. 

New  Transfer  in  Seattle. — The  Seat- 
tle (Wash.)  Municipal  Railway  has 
recently  issued  a  new  transfer,  de- 
signed by  Thomas  F.  Murphine,  former 
superintendent  of  municipal  railways, 
which  it  is  believed  will  add  consider- 
able revenue  to  the  system.  The  trans- 
fer consists  of  a  ticket  li  in.  wide  by 
3  in.  high  with  detachable  coupon  li  in. 
wide  by  IJ  in.  high.  The  conductor  on 
the  car  that  receives  the  transfer  from 
the  passenger  detaches  the  coupon. 
Any  effort  by  the  holder  to  use  the 
transfer  on  another  line  would  come  to 
grief.  The  transfer  is  punched  for  time 
and  direction. 

Asks    7    Cents    Pending    Decision. — 

The  East  St.  Louis  &  Suburban  Rail- 
way, East  St.  Louis,  111.,  has  filed  a 
petition  with  the  Illinois  Public  UtUi- 
ties  Commission  for  a  temporary  fare 
of  7  cents  on  its  city  lines  pending 
final  ruling  of  an  application  for  an 
8-cent  fare.  The  application  states 
that  three  tickets  would  be  sold  for  20 
cents.  The  commission  recently  sus- 
pended the  8-cent  fare  until  Aug.  23 
while  the  petition  was  being  consid- 
ered. The  company  has  been  contend- 
ing for  more  than  a  6-cent  fare  since 
Sept.  1,  1918,  and  made  application  for 
an  8-cent  fare  on  Sept.  1,  1919. 

New  York  Inquiry  Continues. — De- 
spite the  withdrawal  of  the  representa- 
tives of  the  railway  lines  several  weeks 
ago,  the  New  York  City  Board  of  Es- 
timate and  Apportionment  is  going 
ahead  with  its  investigation  of  the 
traction  situation  in  the  metropolis. 
The  companies'  representatives  with- 
drew from  participation  in  the  inquiry 
at  the  direction  of  Federal  Judge 
Mayer.  At  the  board's  session  on 
April  8  Cornelius  M.  Sheehan,  deputy 
water  commissioner,  presented  argu- 
ments against  allowing  the  Brooklyn 
Rapid  Transit  Company  and  the  New 
York  Railways  to  raise  their  fares. 

Change  Unlikely  in   Montreal  Fares. 

— It  is  understood  that  the  present 
tariff  of  fares  in  effect  on  the  Montreal 
(Que.)  Tramways,  while  put  into  force 
several  months  after  the  beginning  of 
the  fiscal  year  of  the  company,  justifies 
a  belief  that  it  will  not  be  necessary  to 
raise  rates  on  June  30,  1920,  the  end 
of  the  company  year,  unless  abnormal 
circumstances  should  arise.  The  com- 
pany started  its  present  fiscal  year  with 
a  deficit,  but  business  is  gradually  im- 
proving, and  even  if  at  the  end  of  the 
present  fiscal  year  there  should  still  be 
a  deficit,  it  is  not  expected  that  it  will 
be  so  large  that  it  cannot  be  overcome 
in  the  following  year  without  having 
resort  to  fare  increases. 

Eight     Cents     in     Northport.  —  The 

Northport    (N.   Y.)    Traction   Company 


has  been  authorized  by  the  Public  Serv- 
ice Commission,  Second  District,  to  in- 
crease its  rate  of  fare  from  5  to  8  cents, 
the  order  to  be  effective  until  April  1, 
1921,  and  thereafter  until  further  order 
of  the  commission.  The  company,  under 
authority  of  the  commission,  put  a  6- 
cent  fare  in  operation  in  November, 
1917,  but  after  the  decision  of  the  Court 
of  Appeals  in  the  Rochester  case  the 
company  returned  to  the  5-cent  rate. 
Franchise  restrictions  by  Northport  and 
the  town  of  Huntington  were  waived. 
About  200,000  passengers  are  carried 
annually  and  a  3-cent  fare  increase  will 
result  in  increased  revenue  of  about 
$6,000. 

Rochester    Report    Expected    Soon. — 

The  railway  situation  in  Rochester,  in- 
cluding the  amount  of  the  fare,  is  cov- 
ered in  a  report  prepared  by  Public 
Service  Commissioner  John  A.  Barhite, 
which  was  filed  on  April  6  with  the  Pub- 
lic Service  Commission.  That  body  is 
expected  to  take  action  on  Judge  Bar- 
hite's  recommendations  and  sugges- 
tions this  week.  Judge  Barhite  said 
that  he  was  not  at  liberty  to  divulge 
the  contents  of  the  report.  The  deci- 
sion will  be  announced  by  the  entire 
commission.  Judge  Barhite's  report 
covers  thirty-six  typewritten  pages. 
There  is  a  supplementary  report  by 
Electrical  Expert  Charles  R.  Barnes, 
and  this  report  is  said  to  be  in  full  ac- 
cord with  Judge  Barhite's  recommenda- 
tions. 

Wants  More  in  Macon. — A  petition 
asking  an  increase  in  fare  from  6  cents 
to  7  cents  has  been  presented  to  the 
City  Council  of  Macon,  Ga.,  by  the 
Macon  Jlailway  &  Light  Company.  The 
company  states  that  unless  relief  is 
granted  it  will  be  forced  into  bank- 
ruptcy. It  declares  that  the  1-cent  fare 
increase  allowed  by  the  Cotincil  pro- 
duced during  the  year  1919  $81,551  but 
that  the  increase  in  operating  expenses 
consumed  the  entire  additional  revenue 
and  $2,591  additional.  In  the  year  1919 
the  earnings  were  $491,110  and  the 
operating  expenses  $398,197,  leaving  the 
net  income  at  $92,913.  While  the  gross 
earnings  of  the  company  for  the  year 
increased  $72,698  the  expenses  of  the 
transportation  department  alone  in- 
creased $84,143. 

One  Killed  in  "L"  Wreck.— Rtmning 

by  a  signal  which  had  been  set  against 
it,  a  local  train  on  the  Ninth  Avenue 
"L"  line  of  the  Interborough  Rapid 
Transit  Company,  New  York,  on  April 
12  crashed  into  the  rear  of  a  seven-car 
express,  derailing  the  latter.  One  of 
the  wooden  coaches  of  the  express, 
catapulted  over  the  side  of  the  "L" 
structure,  was  shattered  against  the 
brick  wall  of  an  office  building,  its 
passengers  being  dumped  into  the 
street  below.  One  man  in  the  wrecked 
coach  was  so  badly  injured  that  he  died 
shortly  after  the  accident.  Few  of  the 
other  passengers  were  seriously  hurt. 
Traffic  on  the  portion  of  the  Ninth  Ave- 
nue line  below  Christopher  Street  was 
suspended  for  more  than  two  hours  as 
a  result  of  the  accident. 
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Mr.  Bleecker  Resigns  from 
New  Orleans  Company 

John  S.  Bleecker,  general  manager 
for  the  receiver.  New  Orleans  Railway 
A  Light  Company,  New  Orleans,  La., 
has  resigned  to  become  general  man- 
ager of  the  Myles  Salt  Company,  own- 
ers and  operators  of  the  largest  salt 
mine  in  the  world,  which  is  located  near 
New  Orlean.s.  Mr.  Bleecker  went  to 
New  Orleans  a  little  over  a  year  ago 
from  Columbus,  Ga.,  where  he  was  gen- 
eral manager  for  Stone  &  Webster  of 
the  'Columbus  Electric  Company  and 
Columbus  Railroad  Company.  He  un- 
dertook a  task  made  difficult  by  the 
complications  of  a  receivership,  but  has 
made  an  enviable  record  during  his  year 
with  the  New  Orleans  company.  In 
speaking  of  Mr.  Bleecker's  resignation, 
J.  D.  O'Keefe,  receiver,  said: 

Mr.  Bleecker  baa  severed  hia  connection 
with  the  property  voluntarily  and  to  my 
very  sreat  recret.  aa  I  believe  the  property 
U  Muns  an  able,  connclentlous  and  pro- 
KTCMve  opermtinc  omcial.  Mr.  Bleecker 
cam*  to  the  property  at  a  critical  period 
in  Its  hUtor}'  and  he  naa  done  much,  aurlnK 
iil«  nhort  tenure,  to  Improve  ita  phyaical 
oondltion  and  the  aervlce  senerally. 

A  portrait  and  a  biography  of  Mr. 
Bleecker  were  published  in  the  ELEC- 
TRIC Railway  Journal  at  the  time  he 
took  up  his  duties  in  New  Orleans. 


from  the  Connecticut  Company  by  the 
Shore  Line  Electric  Railway,  but  they 
have  reverted  to  the  Connecticut  Com- 
pany from  the  Shore  Line  under  court 
order. 

F.  H.  Behrens  has  resigned  from  the 
business  department  of  the  Elgctric 
Railway  Journal  to  join  the  staff  of  the 
Simmons-Boardman     Publishing     Com- 


Ceorge  I.  Plummer  has  been  ap- 
pointed to  the  newly  created  position  of 
superintendent  of  traffic  of  the  Dallas 
(Tex.)  Railway. 

BeiU^aiia  B.  Fom,  for  the  past 
twelve  yearn  superintendent  of  the 
Lynn  (Mm*.)  division  of  the  Eastern 
ManMboactta  Street  Railway,  h«a  re- 


■iward  H.  Sharpe  has  been  ap- 
pototod  gvnaral  paaaeager  agent  of  the 
Paeifle  Claetrie  Railway,  Los  Angeles, 
CaL  Mr.  Sharpe  aocceed*  Richard 
Kally,  who  has  been  made  general  pas- 
■intir  agent  of  the  Southern  Pacific 
Company. 

W.  H.  McAloaey,  superintendent  of 
roQlflc  stock  of  the  Winnipeg  (Man.) 
CUetrfc  Railway,  has  resignad.  Mr. 
McAloney,  who  has  been  connected 
with  the  company  for  the  past  two 
years,  will  retam  to  Denver,  Col.  Thirty 
department  heads  of  the  Winnipeg  Elec- 
Me  Railway  taadered  him  a  farewell 
dlmar  oa  March  81.  On  that  occasion 
Mr.  McAloney  was  presented  with  a 
handsome  wrist  watch  as  a  token  of 
remembrance  from  his  many  friends  in 
Wiaaipar. 


who  filled  the  po- 
•Itioa  of  manacar  of  the  electric  rail- 
ways at  Norwich  and  New  London, 
Coan.,  during  the  period  of  tlieir-opera- 
tion  by  the  Connecticut  (Company,  has 
again  taken  up  the  direction  of  the 
alfairs  of  the  lines.  For  some  time 
past   the  line*   have  been   under   lease 


pany,  New  York,  as  eastern  representa- 
tive of  the  Railway  Electrical  Engineer. 
Mr.  Behrens  has  been  connected  with 
the  Electric  Railway  Journal  since 
October,  1911.  He  entered  the  busi- 
ness department,  and  after  spending 
about  four  years  there  was  transferred 
to  the  editorial  department,  where  he 
worked  on  the  department  "Manufac- 
tures and  Markets,"  broadening  his 
knowledge  of  the  business  as  a  whole 
and  extending  his  acquaintanceship 
among  the  manufacturers  of  and  deal- 
ers in  electric  railway  equipment.  After 
a  year  in  this  work  he  returned  to  the 
business  department,  where  he  has 
been  since  that  time. 


Promotions  in  Chicago  Elevated 

Reorganization  of  Personnel  Announced — B.  J.  Fallon,  Assistant 
General  Manager — Others  Step  Up 

Five  members  of  the  operating  personnel  of  the  Chicago  (111.)  Elevated  Railways 
have  been  advanced  to  positions  of  greater  responsibility  in  that  organization. 
Under  the  new  plan,  as  noted  briefly  in  the  Electric  Railway  Journal  for 
April  10,  Bernard  J.  Fallon  becomes  assistant  general  manager,  filling  the 
vacancy  caused  by  the  resignation  of  G.  T.  Seely  several  months  ago,  while 
Edward  J.  Blair  is  made  assistant  to  the  president.  H.  A.  Johnson  takes 
Mr.  Blair's  place  as  organization  engineer.  R.  N.  Wade  succeeds  Mr.  Fallon  as 
engineer  maintenance  of  way,  while  Adolph  H.  Daus  is  appointed  superin- 
tendent of  shops  and  equipment,  succeeding   Mr.   Johnson. 


BERNARD  J.  FALLON,  the  new 
assistant  general  manager,  held, 
until  his  recent  promotion,  the  po- 
sition of  engineer  maintenance  of  way. 
Mr.  Fallon  has  been  connected  with 
the  elevated  railroads  in  Chicago  for 
nearly  thirteen  years.  He  was  ap- 
pointed engineer  maintenance  of  way 
of  the  old  Metropolitan  West  Side 
Elevated  Railroad  in  June,  1907.  After 
two  yeai^  in  this  capacity  he  was  made 
assistant  general  manager  of  the  same 
road  under  Britton  I.  Budd,  then  gen- 
eral manager.  In  1911,  when  the  sev- 
eral elevated  railways  of  Chicago  were 
consolidated  and  Mr.  Budd  became 
president  of  the  combined  system, 
Mr.  Fallon  was  made  engineer  main- 
tenance of  way  with  jurisdiction  over 
all  roads.  His  jurisdiction  was  later 
extended  to  include  the  Chicago,  North 
Shore  A  Milwauk^  Railroad,  the  oper- 
ation of  which  had  been  taken  over  by 
Mr.  Budd  for  the  InHull  interests. 

Mr.  Fallon  was  born  on  Aug.  10,  1880, 
at  Rutland,  III.  His  schooling  for  his 
work  with  the  elevated  system  was 
gained  largrely  in  the  steam  railroad 
field.  After  receiving  a  B.  S.  degree 
from  La  Salle  Institute.  Chicago,  in 
1898,  he  became  a  rodman  with  the  Bur- 
lington Railroad.  During  the  following 
eight  years  he  held  the  positions  of 
assistant  engineer,  division  engineer, 
and  finally  engineer  of  track  elevation 
in  Chicago.  Since  his  connection  with 
the  elevated  (ystcm  he  has  served  on 
the  American  Electric  Railway  Engi- 
neering Association  way  committee.  He 
is  a  member  and  a  director  of  the  Chi- 
cago Engineer*'  Club  and  a  member  of 
the  Western  Society  of  Engineers. 

In  his  new  position  Mr.  Fallon  will 
have  a  large  share  of  the  responsibil- 
ity of  operating  the  elevated  railways, 
the    fast    interurban    service    between 


Chicago  and  Milwaukee  and  the  small 
street  railway  properties  in  Waukegan 
and  Milwaukee. 

Edward  J.  Blair,  who  becomes  as- 
sistant to  the  president,  was  born  in 
Chicago  on  Feb.  19,  1883.  After  com- 
pleting a  course  of  study  at  Lewis  In- 
stitute, Chicago,  he  went  to  Cornell,  re- 
ceiving an  M.  E.  degree  from  that  uni- 
versity in  1905.  In  that  year  he  began 
work  in  the  Throop  Street  shops  of 
the  Metropolitan  Railroad  as  a  night 
helper.  Two  months  later  he  was  given 
a  day  job  as  pipe  fitter  foreman,  and 
four  months  thereafter  he  went  into 
the  engineering  department  as  a  drafts- 
man and  inspector  on  track  elevation 
work.  In  the  fall  of  1906  he  was  made 
a  carpenter  foreman  in  the  maintenance 
of  way  department. 

After  eight  months  spent  at  this 
work,  he  was  made  a  storage  battery 
operator  in  the  old  Throop  Street  power 
house  of  the  Metropolitan.  In  1908 
he  was  promoted  to  the  position  of  en- 
gineer of  substations  and  transmission 
lined,  with  jurisdiction  over  the  entire 
distribution  system  of  the  company. 
He  was  again  promoted  in  1910,  becom- 
ing electrical  engineer  ot  the  Metro- 
politan lines.  Upon  the  consolidation 
of  the  several  elevated  railroads  he 
was  made  electrical  engineer  of  the 
Chicago  Elevated  Railways. 

Commissioned  a  captain  of  engineers 
in  1917,  Mr.  Blair  was  stationed  at 
Camp  Grant  for  nearly  a  year,  at  the 
end  of  which  he  was  sent  overseas  with 
the  rank  of  major.  He  was  subse- 
quently promoted  to  lieutenant-colonel. 
Upon  hi*  return  to  the  Chicago  Ele- 
vated Railways  in  August,  1919,  he  was 
given  the  title  of  organisation  engi- 
neer and  the  duty  of  studying  operat- 
ing conditions  with   a    view   to   recom- 
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mending  improvements  in  methods. 
Mr.  Blair  is  well  known  to  members 
of  the  American  Electric  Railway  En- 
ffineering  Association  through  his  con- 
nection with  several  of  its  committees. 


Copirriffht.    1920.   Mrtffett,   C}iitago 
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He  is  also  a  member  of  the  committee 
on  electrolysis  of  the  American  Elec- 
tric Railway  Association. 

Harry  A.  Johnson,  appointed  organ- 
ization engineer,  was  formerly  super- 
intendent of  shops  and  equipment.  Mr. 
Johnson  was  born  at  Ottumwa,  Iowa, 
on  Dec.  8,  1884.  In  1905,  shortly  after 
his  graduation  from  Purdue  University 
with  the  degree  of  mechanical  engi- 
neer, he  went  to  work  for  the  Metro- 
politan West  Side  Elevated  Railroad, 
and  for  several  months  thereafter  was 
engaged  as  a  night  helper  in  the  Throop 
Street  shop,  as  a  field  engineer  on  the 
Douglas  Park  extension,  and  on  various 
other  special  jobs.  He  was  then  as- 
signed to  design  work  on  equipment. 
Through  1906  and  part  of  1907,  in  ad- 
dition to  his  work  in  this  capacity,  he 
served  as  an  inspector  of  car  construc- 


fitpvrioht.    11)20.    MoSt^tt.    Vhirago 

R.    N.    WADE 


tion  and  later  worked  for  a  time  in  the 
transportation  department  on  traffic 
surveys. 

In  .June,  1907,  he  was  made  engineer 
of  oar  equipment,  and  in  the  following 


year  master  mechanic  of  the  system. 
In  1911,  his  jurisdiction  was  extended 
to  include  the  three  other  elevated  rail- 
roads of  the  city.  When  the  Chicago, 
North  Shore  &  Milwaukee  Railroad 
was  taken  over,  he  became  consulting 
mechanical  engineer  for  this  road  in 
jiddition  to  his  duties  on  the  elevated 
lines.  Early  in  1917  his  title  was 
changed  to  superintendent  of  shops  and 
equipment,  with  jurisdiction  over  the 
four  elevated  roads  and  the  Chicago- 
Milwaukee  interurban  line.  Mr.  John- 
son has  been  a  member  of  the  equip- 
ment committee  of  the  American  Elec- 
tric Railway  Engineering  Association 
since  1915.  He  is  also  a  member  of  the 
executive  committee.  He  is  a  member 
of  the  American  Institute  of  Electrical 
Engineers  and  the  Western  Society  of 
Engineers. 

Rex  N.  Wade,  who  succeeds  Mr.  Fal- 
lon as  engineer  maintenance  of  way 
and  structures,  formerly  held  the  po- 
sition of  track  engineer.  Mr.  Wade 
was  born  on  April  30,  1882,  in  Brussels, 
Ont.    In  1902  he  entered  the  University 


Vojtyriuht.    1920.    MftUett.    Chicayo 

B.  J.   FALLON 


of  Illinois,  but  left  college  in  the  winter 
of  1903.  He  then  joined  the  Burling- 
ton Railroad  as  a  back  flagman  with  a 
construction  force.  He  continued  with 
the  Burlington  for  several  years  in  lo- 
cation, construction  and  maintenance 
work,  becoming  assistant  division  engi- 
neer in  1906  and  later  signal  supervisor. 
In  1908  he  became  connected  with  the 
Metropolitan  West  Side  Elevated  Rail- 
road as  assistant  engineer  maintenance 
of  way.  Two  years  later  he  became 
engineer  maintenance  of  way  of  this 
road,  continuing  in  "this  position  until 
the  consolidation  of  the  elevated  rail- 
ways in  1911,  when  he  was  made  track 
engineer  of  the  combined  system.  He 
resigned  in  November,  1912,  to  become 
connected  with  the  Pacific  Great  East- 
ern Railroad,  which  was  then  engaged 
in  the  construction  of  a  line  from  Van- 
couver to  Fort  George,  B.  C.  In  1915, 
however,  he  returned  to  the  Chicago 
Elevated  Railways,  resuming  his  posi- 
tion as  track  engineer. 

Adolph  H.  Daus,  appointed  superin- 
tendent of  shops  and  equipment,  has 
been  connected  with  the  shops  depart- 


ment for  some  time  as  assistant  super- 
intendent. Mr.  Daus  entered  the  serv- 
ice of  the  Metropolitan  West  Side  Ele^ 
vated  Railroad  in  1898  as  an  armature 
winder  in  the  Throop  Street  shop.     In 
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1902  he  was  made  foreman  of  the  wind- 
ing department,  and  in  1906  general 
foreman  of  electrical  repair  at  the 
Throop  Street  shop.  In  1912  he  was 
advanced  to  general  foreman  of  the 
shop  and  in  1913,  after  the  operating 
consolidation  of  the  city's  four  elevated 
systems,  he  was  transferred  to  the 
downtown  office  as  assistant  to  the  mas- 
ter mechanic. 

Mr.  Daus'  rise  to  the  responsible  po- 
sition which  he  now  holds  is  a  mark  of 
achievement  which  is  all  the  more  re- 
markable by  reason  of  the  fact  that  his 
entire  knowledge  of  electrical  equip- 
ment has  been  gained  through  self- 
education,  his  only  schooling  having 
been  that  secured  in  the  grammar 
schools  of  Chicago  and  three  years  of 
night  school.  He  is  the  inventor  of  the 
high-tension  and  the  heavy-current, 
low-voltage,   low-frequency  methods  of 
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testing  motors  for  opens,  shorts  and 
weak  insulation.  He  is  also  a  joint  in- 
ventor with  H.  A.  Johnson  and  E.  T. 
Munger  of  a  safety  interlocking  device 
which  has  been  installed  on  125  elevated 
cars  in  Chicago. 


Manufadures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


Varnish  and  Enamel 
Prices  Advance 

Turpentine  Advances  to  $3. a  Gallon   in 

New   York   Market  Owing 

to  Scarcity 

Prices  of  varnishes  and  enamels  have 
been  increased  on  an  average  of  from 
5  to  10  per  cent  by  several  manufac- 
turers. Paint,  however,  has  not  ad- 
vanced. 

Stocks  of  varnishes  and  enamels  are 
badly  broken  and  it  is  becominf;  more 
and  more  difficult  to  make  deliveries. 
Demand  in  the  railway  field  has  been 
heavier  than  for  many  months  past  and 
is  steadily  increasini;. 

It  has  not  been  possible  to  make 
satisfactory  shipments  for  a  month  and 
unl^  the  transportation  difficulties  are 
remov«d  immediately  paint  and  varnish 
manufacturers  will  sustain  heavy  losses. 

Turpentine  is  not  to  be  had  in  New 
York  owinfT  to  the  coastwise  shipping: 
tie-up.  Although  quoted  at  |2.50  per 
Ration  on  April  10,  Uirpentine  is  now  $3 
to  18.60  per  gallon.  One  large  manu- 
facturer who  has  considerable  business 
in  the  railway  field,  on  Wednesday  pur- 
chased a  considerable  amount  at  Phila- 
delphia, the  price  being  $3  per  gallon 
f.o.b.  at  that  point.  No  relief  is  ex- 
pected until  the  shipping  strike  has  been 
settled,  after  which  the  price  will  im- 
mediately drop,  probably  to  $2  per  gal- 
lon. According  to  reports,  a  considerable 
quantity  of  turpentine  is  held  in  the 
port  of  New  York  but  cannot  be  un- 
losded.  In  several  instances  ships  have 
clMired  for  Southern  ports  carrying 
larire  cargoes  of  turpentine  which  they 
were  unable  to  discharge  here. 


on  Thursday.  Finished  material  is  pil- 
ing up  at  East  Pittsburgh,  but  it  will 
be  several  weeks  before  warehouse 
space  will  be  filled  up  to  capacity.  The 
company  is  working  on  its  heavy  book- 
ings. Other  manufacturers  have  re- 
ported fair  amounts  of  raw  materials 
but  are  unable  to  transact  much  busi- 
ness or  even  to  send  needed  supplies 
by    express.     The   combination    of   the 


Manufacturers  Hold  Good 
Stocks  of  Supplies 

Manr   Able  to  Continue  Production  for 

Two  Weeks  Without  AddiUonal 

Sapplies 

Mknnfacturcrs  of  electric  railway 
equipment  and  supplies  for  the  most 
part  have  been  plentifully  supplied 
with  raw  materials.  Stocks  of  finished 
apparatus,  however,  are  piling  up  rap- 
idly at  the  factories,  and  will  cause 
much  inconvenience  unless  some  out- 
going transportation  can  be  secured. 

At  the  offices  of  the  General  Electric 
Company  it  was  stated  that  certain  raw 
material  stocks  are  already  low  and 
will  give  out  in  spots  in  ten  days  to 
two  weeks.  In  general,  however,  it 
was  stated,  the  factory  can  run  along 
for  several  weeks.  Good  storage  space 
to  still  available.  The  Westinghouse 
Daetric  A  Manufacturing  Company  has 
ptoaty  of  raw  materials  for  some  weeks 
to  come,   it  was   stated    in   New   York 


railroad  strike  and  the  effective  tie-up 
of  express  by  the  express  company 
employees  has  put  a  premium  on  ever>' 
means  of  transportation.  The  rush  to 
the  parcel  post  has  so  clogged  the  mails 
that  even  first-class  mail  is  being  se- 
riously delayed  in  consequence.  Up  to 
this  time,  numerous  railways  have  been 
recei\nng  rail  bonds  and  shipments  of 
other  supplies  in  50-lb.  packages. 


G.  E.  Sales  for  1919  Show  Increase 

Sales  Billed  During  1919  Largest  in  History  of  the  Company — 
New  Plants  Acquired 

During  the  past  year  the  volume  of  Profits    were    $25,077,970,    equal    to 

business  of  the  General  Electric  Com-  20.8    per   cent   on    $120,557,200   capital 

pany,  Schenectady,*N.  Y.,  exceeded  that  stock.  In  addition  to  the  regular  8  per 

of  any  previous  year  with  the  exception  cent  cash  dividend  which  is  paid  quar- 

of    1917,   when   a   considerable    portion  terly,  a  semi-annual  dividend  of  2  per 

of  the  company's  business  consisted  of  cent,  or  a  total  of  4  per  cent,  payable 

orders  for   ship  propulsion   and   other  in  stock  at  par,  was  declared  on  Dec.  1, 

apparatus  placed  by  the  Government.  1919,  by  the  board  of  directors.  Federal 

The  value  of  orders  received  during  income  and  excess  profits  taxes  for  the 
1919  was  $237,623,932,  compared  with  year  are  estimated  at  $11,000,000.  For 
$234,134,037  for  1918.  Sales  billed,  the  sake  of  convenience,  the  asseU  and 
however,  were  $229,979,983,  the  largest  liabilities  of  the  International  General 
in  the  history  of  the  company,  amount-  Electric  Company  are  included  with  the 
ing  to  $13,164,705  more  than  in  1918  above  becau.se  of  failure  to  complete  all 
and  $33,053,665  more  than  in  1917.  of  the  transfers,  etc.,  by  Dec  31,  1919. 
Total  figures  for  orders  received  and  Owing  to  the  increase  in  orders,  the 
sales  billed  for  the  past  three  years  are  rompany  has  added  substantially  to  its 
as  follows:  manufacturing  capacity,  partly  by  en- 
Orders  Received  Sales  Blll«>d  larging  present  plants  and  in  part  by 
Wll  MjI'im'o"  *IiellM"  PU'-'^hasing  or  leasing,  with  option  to 
1»17             146.778.491                 ii$.>t6.siR  purchase,  factories  already  constructed 

During  the  year  $14,462^85  was  ex-  *••««*"    «"«>■    immediate    available    fa- 

pcnded   for  additional   land,   buildings.  ««''t>es-     The  toUl  factory  floor  space 

machinery  and  other  equipment.     The  "■"  **««"  increased  to  20,681,000  sq.ft.. 

sum  of  $7,688,893  was  charged  against  ""  <^o'nP««*d   with   19,581,000  sq.ft   in 

income  and  general  plant  reserve,  mak-     '"l"-  

ing  the  net  increase  in  book  value  for  ■       ,       r  /-i      i  m«         »-> 

the     year     of     plant     and     equipment  LaCK  Of  Loal  May   ForCC 

»«'^3,392.  Shut-Downs 

OENEatAI.    KLBCTRIC    INCOME  ,,    ,,                ._           ,    ,          ^      ,       _     ,     , 

STATKMENT  FOR  l»ll  Ksilways   Affected   by    "Outlaw"   Strike 

Nft  salM  billed ttlt,t7*.>»i  Must  Stop  Operating  UnleHs 

Cost  of  «ili.ii  blllwl.   includinK  Coal   Is  ObUined 
opernllnK,    mntntfnnnif    and 

depreciation  charge. l»«.»tS.«ll  Lack  of  coal  may  force  a  number  of 

ttl.iS4.ll*  railways  to  suspend  service  before  the 
I'n^rVolir^I'uVil"*""'  week  is  out    The  Eastern  seaboard,  gen- 
ii'"      1.117.144  erally.  is  in  fair  shape,  but  where  rail- 
Sundry  revenue. .     •     40&  li«       t.llO.MO  ^,y,  have  had  to  depend  on  rail  for  coal 

Net  Income tti.ttt.llA  shipments,    shortages    have    appeared. 

liTS".  .'*.".  .*'!*?.    IS7I.MS  The  Mayor  of  Toledo.  Ohio,  on  Monday 

Int.  and  diaoouni  on  ordered  the  confiscation  of  coal  on  the 

note.  pwrabU...   i.70t.H4      I.t77.t4»  Pennsylvania    Railroad    tracks   and    its 

tt<.077,tTe  diversion    to    the    Toledo    Railwsvs    * 

P^jRV  laxTT.^i'm'l.te'dT''     11.000.000  Light  Company    in    oHer   to    keep   th.- 

.     _                                           — : > —  railway    in    operation.      The    Columbu^ 

Profll  avBllAlile  for  divldendu  tlt,077,l7n      /ni.i~%    D.ii^...,     n„-._.    #.    i  :~u.    r> 

«  i»r  .»ni  cmih  dividendii  ...       >.I4S.4(«  <Ohio)   Kailway.  Power  &   Light  (  om- 

...         ,      .       ^                        ...  ...?»■  P*ny  reported  on  Tuesday  only  enough 

Net  surplu«  for  the  Tur tlS.dt.tOI  "Z.!    ,„  i...   „„*ii   .ui.    a.*.._jJ:„       rtZ. 

ffurplu*  JanuKry  1.  i»i»..          li.lso.Mi  ^°*'  ^  '»«t  until  this  Saturday.     Boa- 

■•  ton  Elevated  Railway  has  ten  days'  coal 

4  per  o»nt  dividends  parable        '  supply  and  ten  more  on  the  water.  In- 

•n  'lock 4.Ttl.»U  terborough     Rapid     Transit    Company. 

Total  nirphf                        t«4.«io  241;  New  York,  N.  Y..  in  a  sUtement  given 
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out  the  first  of  the  week  at  that  time 
had   a   normal    supply.     The   Brooklyn 
(N.    Y.)    Rapid    Transit    Company    on 
j     Thursday  reported  a  six  days'  supply. 
Companies   in   and  about  New  York 
I     City  are  purchasers  of  tidewater  coal, 
I     the   supply   of   which   is   dependent   on 
rail  shipments.    On  April  15  these  com- 
panies had  on  hand  coal  reserves  suffi- 
cient for  their  full  requirements  for  a 
period  of  from  six  days  to  two  weeks. 
Should   the   condition    continue   beyond 
this  time  it  will  be  necessary  for  these 
companies   to   establish   a   priority   list 
of     power    users     and     apportion     the 
amount    of    power    available    for-^each 
class  of  business. 

Reports  from  different  parts  of  the 
country  indicate  that  conditions  grad- 
ually are  improving  and  that  the  strike 
is  rapidly  breaking  up.  Whether  or  not 
movements  of  freight  within  the  next 
week  will  be  sufficient  to  prevent  shut- 
downs, is  problemetical  at  this  time, 
but  as  has  happened  previous  to  this 
time,  embargoes  against  everything  ex- 
cept foodstuffs  and  coal  may  be  de- 
clared in  order  that  coal  may  be  had 
to  keep  railways,  utilities  and  manu- 
factures from  closing  down. 

$450,000  Carhouse  Fire 

Fire  which  broke  out  on  the  night  of 
April  7  in  one  of  the  cars  of  the  Winni- 
peg (Man.)  Electric  Railway  destroyed 
the  Main  Street  carhouse  of  the  com- 
pany. The  machine  shop  and  the  store 
rooms  operated  in  connection  with  the 
carhouse  were  saved  by  the  fire  being 
confined  to  the  carhouse  proper  by  fire 
doors  between  the  carhouse  proper  and 
the  shops  and  by  a  fire  wall  between 
the  carhouse  and  store  rooms.  The  fol- 
lowing cars  were  entirely  destroyed: 
nineteen  passenger  cars,  four  single- 
truck  sweepers,  one  single-truck  line  de- 
partment construction  car,  and  one  Elec- 
tric Railway  Improvement  bonding  ma- 
chine. In  addition  to  the  carhouse  and 
the  rolling  stock  that  were  destroyed, 
approximately  $50,000  worth  of  tools, 
etc.,  was  lost,  the  principal  item  being 
thirty-six  General  Electric  258  motors 
which  the  company  had  on  hand  for 
cars  it  was  rehabilitating.  The  fire  loss 
is  estimated  at  approximately  $450,000. 
The  plant  and  contents  were  covered  by 
insurance.  The  company  proposes  to 
rebuild  the  carhouse  and  replace  the 
rolling  stock  immediately.  The  fire 
spread  so  rapidly  it  was  possible  only 
j  to  get  one  car  partly  out  of  the  carhouse 
I  before  the  overhead  work  fell.  This  car 
was  only  partly  destroyed. 

Gear  Association  to  Meet  at 
Detroit 

Standardization  in  the  manufacture 
of  gears  is  one  of  the  important  sub- 
jects to  be  discussed  at  the  fourth  an- 
nual meeting  of  the  American  Gear 
Manufacturers'  Association,  which  will 
be  held  in  the  Hotel  Statler,  Detroit, 
Mich.,  April  29,  30  and  May  \.  An 
entire  day  of  the  convention  will  be  de- 
voted to  the  various  angles  of  this  sub- 
ject, and  reports  will  be  given  by  com- 
mittees which  have  had  it  under  con- 
sideration for  month.s. 


An  interesting  program  has  been  ar- 
ranged which  will  include  papers  on 
such  subjects  as  "Gears  from  a  Pur- 
chaser's Standpoint"  by  D.  G.  Stan- 
brough;  "Routing  of  Gears  and  Ma- 
chine Parts  Through  the  Factory"  by  J. 
A.  Urquhart,  of  the  Brown  &  Sharpe 
Manufacturing  Company;  "The  Science 
of  Manufacturing"  by  Henry  M.  Leland; 
"Problems  of  the  Gear  User,"  "Mill 
Gearing  from  the  User's  Standpoint," 
and  other  phases  of  gear  manufacturing. 
A  visit  to  the  plant  of  the  Ford  Motor 
Company  will  be  an  interesting  event  of 
the  convention.  The  annual  banquet 
will  be  held  on  Friday  evening,  April  30, 
at  which  F.  W.  Sinram,  president  of  the 
association,  will  act  as  toastmaster. 


Rolling  Stock 


Dallas  (Tex.)  Railway. — The  Dallas 
Railway  has  received  permission  to  ex- 
pend $10,200  in  removing  the  single 
track  from  Colonial  Ave.  between 
Lenox  and  Pear  Sts.,  replacing  it 
with  double  tracks.  The  company  will 
also  remove  the  double  tracks  on  State 
St.,  near  Washington  Ave. 

Dallas  (Tex.)  Railway.— The  Dallas 
Railway  will  shortly  begin  work  on  the 
Seventh  St.-King's  Highway  extension. 
The  line  will  extend  from  Seventh  and 
Tyler  out  Seventh  to  Edgefield,  thence 
on  Edgefield  to  King's  Highway,  a  dis- 
tance of  a  little  more  than  one  mile, 
and  will  cost  approximately  $100,000. 

Wichita  Falls  (Tex.)  Traction  Com- 
pany.— The  Wichita  Falls  Traction 
Company  will  shortly  begin  the  con- 
struction of  a  5-mile  double  track  line 
to  the  Wichita  Fair  Grounds. 


Hudson  &  Manhattan  Railroad,  New 
York,  N.  Y.,  noted  in  the  Feb.  7  issue 
of  the  Electric  Railway  Journal  as 
inquiring  for  subway  cars,  has  placed 
an  order  with  the  American  Car  & 
Foundry  Company  for  twenty-five  cars 
similar  to  the  ones  now  in  operation 
in  the  Hudson  tubes 


Franchises 


Pacific  Electric  Railway,  Los  Angeles, 
Cal. — An  ordinance  has  been  passed  by 
the  Los  Angeles  City  Council  granting 
the  Pacific  Electric  Railway  a  franchise 
to  build  a  spur  track  on  Santa  Monica 
Boulevard. 


Track  and  Roadway 


I 


Birmingham  Railway,  Light  &  Power 
Company,  Birmingham,  Ala. — This  com- 
pany will  build  twelve  blocks  of  track 
in  the  business  section  of  Bessemer, 
Ala.  The  company  wil!  abandon  its 
loop  in  First  St.  and  will  install  a  new 
double-track  loop. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass. — The  Eastern  Mas- 
sachusetts Street  Railway  has  applied 
for  permission  to  extend  its  line  in 
Stafford  Road,  Fall  River,  Mass. 

Southern  Public  Utilities  Company, 
Charlotte,  N.  C— The  Southern  Public 
Utilities  Company  contemplates  an  ex- 
tension of  its  line  in  Anderson,  S.  C. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — This  com- 
pany has  started  work  on  an  extension 
of  its  Trenton  Junction  line.  The  work 
will  cost  $15,000. 

Toronto  (Ont.)  Civic  Railway. — It  is 
planned  to  build  a  municipal  railway 
line  over  the  Prince  Edward  Viaduct, 
Toronto,  at  a  cost  of  $168,378. 

Montreal  (Que.)  Tramways.  —  The 
Montreal  Tramways  proposes  to  build 
a  line  on  Mt.  Royal,  Montreal. 

Dallas  (Tex.)  Railway.— The  Dallas 
Railway  has  begun  construction  of  its 
Lake  Ave.  extension  out  Fairmount 
St.  The  extension  vdll  cost  approxi- 
mately $22,000. 


Power  Houses,  Shops 
and  Buildings 


Sacramento  Northern  Railroad,  Sac- 
ramento, Cal. — The  Sacramento  North- 
em  Railroad  will  build  an  addition  to 
its  warehouse  at  Durham,  Cal.,  to  cost 
$11,000. 

Pacific  Electric  Railway,  Los  Angeles, 
Cal. — The  Pacific  Electric  Railway  has 
received  a  permit  for  the  construction 
of  a  station  at  San  Pedro,  Cal.  The 
building  will  cost  approximately  $50,000. 

Terre  Haute,  Indianapolis  &  Elastem 
Traction  Company,  Indianapolis,  Ind. — 
Plans  are  being  worked  out  by  the 
Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company,  the  Union  Traction 
Company  of  Indiana  and  other  interur- 
ban  roads  entering  Indianapolis  for  the 
erection  of  a  union  freight  terminal  on 
Kentucky  Ave.,  Indianapolis.  The  carry- 
ing out  of  the  project  would  involve  an 
expenditure  of  $1,000,000. 

Winnipeg  (Man.)  Electric  Railway. — 
Fire  destroyed  the  main  carhouse  of 
the  Winnipeg  Electric  Railway  on  Main 
St.  South,  Winnipeg,  on  April  7.  The 
total  loss  is  placed  at  $450,000  and  is 
covered  by  insurance.  Nineteen  cars, 
four  sweepers  and  one  work  car  were 
destroyed. 

Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio. — Work  on  two  new 
carhouses  for  the  Northern  Ohio  Trac- 
tion &  Light  Company  was  scheduled 
to  begin  on  April  12.  One  of  them  will 
be  located  on  Fulmer  Ave.,  Akron,  and 
the  other  on  the  Canton  line,  near  Mas- 
sillon.  The  Akron  building  will  be  70 
ft.  X  130  ft.  and  will  contain  eight 
tracks  of  the  open  pit  type.  The  first 
floor  will  be  used  for  washing,  inspec- 
tion and  workshop  for  minor  repairs. 
About  100  cars  can  be  stored,  but  plans 
call  for  an  extension  next  year  that  will 
make  the  capacity  175  cars.  The  sec- 
ond floor  will  be  used  as  clubrooms  for 
the  men,  including  a  modern  recreation 
room,  gymnasium  and  shower  baths. 
The  Massillon  house  will  be  52  ft.  x 
120  ft'.,  with  open  pit  tracks  and  stor- 
age room  for  twenty-six  cars.  It  will . 
contain  clubrooms,  lockers  and  baths. 
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Trade  Notes 


Natioaal  Carbon  Company,  San 
Franclaeo.  CaU  has  awarded  a  contract 
for  an  addition  to  its  plant,  175  ft.  x 
275  ft.,  to  cost  about  $60,000. 

MiUhell  Rand  Manufacturing  Com- 
pany. New  York.  N.  Y.,  has  elected 
Joseph  H.  Lecour  treasurer  of  the  com- 
pany,  succeeding   in   this   capacity  W. 

E.  G.  Mitchell,  whose  duties  as  vice- 
president  require  all  of  his  attention. 

Independent  l*neumatic  Tool  Com- 
pany, ChicaRo,  111.,  has  appointed  Fred 
J.  Passino  to  be  assistant  manager  of 
the  Eastern  division  with  headquarters 
at  1463  Broadway,  New  York  City.  Mr. 
Passino  for  many  years  has  covered  the 
Southwest  territory  for  the  company. 

Electric  Storage  Battery  Company. 
New  York,  N.  Y..  through  ite  manager, 

F.  L.  Kellogg,  announces  that  on  April 
24,  1920,  the  New  York  office,  which 
has  been  located  for  twenty-two  years  at 
100  Broadway,  will  be  removed  to  the 
National  Association  Building,  23-31 
West  43d  Street. 

Kentucky  Switch  &  Signal  Company. 
Loaiaville.  Ky,  has  been  incorporated 
by  R.  V.  and  L.  Cheatham  of  St  Mat- 
thews, W.  S.  Scoggan  of  Sanford,  Fla.. 
and  R.  R.  Scoggan  of  Jeffersonville.  The 
company  is  capitalized  at  $16,000  and 
proposes  to  manufacture  appliances  for 
•lactric  and  steam  railroads. 

Wellman-SeaTer  Morgan  Company, 
Cleveland,  Ohio,  announces  that  its 
manufacturing  sales  department,  which 
handlM  the  company's  sales  of  rubber 
equipment  and  machinery,  and  which  is 
in  charge  of  L.  N.  Ridenour,  moved  on 
March  31  from  the  company's  Akron 
office  to  iU  general  offices  at  7000  Cen- 
tral Avenue,  Cleveland,  Ohio. 

Chicago  Pneumatic  Tool  Company  re- 
MBtljr  held  a  general  conference  of 
•ncntivee,  plant  and  branch  managers 
and  salesmen  at  its  Detroit  plant,  Sec- 
o«Mi  Avenue  and  Amsterdam  Street,  on 
the  occasion  of  the  formal  opening  of  a 
large  flvc-story  addition.  It  was  re- 
ported that  much  of  the  proposed  in- 
croaae  in  production  wan  already  ab- 
sorbed by  orders  for  future  deliveries. 
W.  H.  Snaw,  purchasing  agent  for  the 
Georgia  Railway  *  Power  Company. 
Atlanta,  rteigned  March  l.to  become 
MOtbani  aales  representative  of  the 
ttodthr  Service  Soppliea  Company,  Phil- 
sMplila.  manufacturer  and  jobber  of 
deetrleal  supplies  and  street  railway 
specialtiM.  Mr.  Smaw  Joined  the  Geor- 
gia company  in  1903  aa  aasistant  pur- 
chasing agent  and  in  1910  became  pur- 
citaaing  agent. 

■ectric  Storage  Battery  Company, 
Philadelphia.  Pa.,  has  appointed  God- 
frey H.  Atkin  as  manager  of  iU  West- 
ern district,  covering  the  sales  offices, 
warehooaea,  service  stations  and  all  de- 
partmenta  in  Chicago.  St.  Louis,  Kan- 
«M  City,  Minneapolis  and  Denver,  with 
headquarters  in  the  Marquette  Build- 
ing, Chicago.    Taliaferro  Milton  ia  in 


charge  of  the  Chicago  office,  sucqeed- 
ing  Mr.  Atkin.  Both  appointments 
were  effective  March  1. 

Strauss  Bascule  Bridge  Company, 
Chicago,  IIU  has  been  appointed  engi- 
neers to  design  the  bascule  span  of  a 
joint  railway  and  highway  bridge  over 
Inner  Harbor  at  Johnson  Street  by  the 
city  of  Victoria,  B.  C.  The  cost  of  the 
bridge  will  be  borne  jointly  by  the  city 
of  Victoria,  the  provincial  government 
of  British  Columbia  and  the  Canadian 
Pacific  Railroad  Company.  Preparation 
of  plans  and  specifications  will  begin 
just  as  soon  as  all  details  regarding 
the  requirements  as  to  length  of  span, 
etc.,  are  determined. 

Roller-Smith  Company,  New  York, 
N.  Y.,  has  appointed  Hammond  D. 
Baker  as  manager  of  its  Detroit,  Mich., 
office  at  1202  Majestic  Building.  Mr. 
Baker,  a  graduate  electrical  engineer 
of  Alabama  Polytechnic  Institute,  after 
his  discharge  from  the  aviation  service 
of  the  army,  became  connected  with 
the  United  Motors  Corporation  as  tech- 
nical traveling  representative.  Later 
he  joined  the  sales  department  of  the 
Hoskins  Manufacturing  Company,  De- 
troit, Mich.,  from  which  he  resigned  to 
accept  the  appointment  with  the  Roller- 
Smith  Company. 

Westinghonse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  has 
appointed  George  Bailey,  manager  of 
the  supply  division  of  the  Cincinnati 
district  office  of  the  company,  to  be 
assistant  to  manager  J.  J.  Gibson  of 
the  supply  department  at  the  East 
Pittsburgh  works.  T.  J.  Pace,  formerly 
industrial  assistant  to  manager  of  sup- 
ply department,  has  recently  been  ap- 
pointed assistant  manager  of  the  supply 
department  of  the  company.  Mr.  Pace 
has  been  actively  identified  with  the 
electrical  industry  along  supply  lines 
with  Westinghouse  and  allied  interests 
for  about  twenty  years. 

National  Conduit  &  Cable  Company, 
Inc..  HaatingM-on-Hudson,  N.  Y.,  has 
recently  opened  two  new  branch  offices. 
Frank  T.  Payne  represents  that  com- 
pany and  its  subsidiary,  National  Brass 
and  Copper  Tube  Company.  Inc..  in 
the  states  of  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Alabama, 
Mississippi,  Louisiana,  Texas,  with 
headquarters  in  the  Commercial  Bank 
Building,  New  Orleans.  La.  Wallace 
M.  Cutler,  whose  territory  covers  Ohio, 
a  portion  of  Michigan  and  the  states 
of  Kentucky  and  Tennessee,  has  opened 
an  office  in  the  Hippodrome  Building, 
Cleveland,   Ohio. 

J.  H.  Williams  A  Co..  Brooklyn.  N.  Y.. 
and  Whitman  &  liames  Manufacturing 
Company,  Akron,  Ohio,  have  called  a 
meeting  for  the  merging  of  the  Chi- 
cago, III.,  and  St  Catherines,  Ontario, 
plants  of  the  latter  company  with  the 
J.  H.  Williams  Company.  This  plan 
will  contemplate  the  operation  by  J.  U. 
Williams  A  Co.  of  drop  forging  and 
drop  forged  tool  plants  at  Brooklyn,  N. 
Y.;  Buffalo,  N.  Y.,  and  West  Pullman, 
111.,  in  the  United  SUtes  and  at  St 
Catherines,  Ontario,  in  Canada,  which  ia 
located  eloee  to  Buffalo,  and  the  busi- 


ness will  be  operated  by  the  individuals 
now  connected  with  these  plants.  The 
Whitman  &  Barnes  Manufacturing 
Company's  Chicago  plant  includes  the 
new  forge  shop,  100  x  500  ft.,  and  power 
house,  which  has  just  been  built  by 
Stone  &  Webster  at  a  cost,  including 
complete  equipment  of  $1,250,000.  The 
company  will  continue  the  manufacture 
of  twist  drills,  reamers,  etc.,  at  Akron, 
Ohio. 


New  Advertising  Literature 


Monitor  Controller  Company,  Balti- 
more, Md.:  Bulletin  100,  on  the  Monitor 
system  of  machine  tool  control. 

E.  B.  Badger  &  Sons  Company,  Boa- 
ton,  Ma.ss.:  Bulletins  Nos.  100  and  102, 
describing  methods  of  cooling  water 
and  air  by  the  spray  system. 

Standard  Underground  Cable  Com- 
pany, Pittsburgh,  Pa.:  Bulletin  No. 
100-1,  describing  its  products,  copper, 
brass  tubes,  rods  and  wires.  Additional 
data  is  included. 

Lapp  Insulator  Company,  I.ie  Roy, 
N.  Y.:  Bulletin  No.  62,  comparing  de- 
signs of  American  and  European  high- 
voltage  pin-type  porcelain  insulators. 
Curves  are  included. 

Smooth-On  Manufacturing  Com- 
pany, Jersey  City,  N.  J.:  A  new  thirty- 
one  page  booklet,  entitled  "Smooth-On 
Home  Repairs,"  describing  methods  for 
the  repair  of  boilers,  radiators  and  fur- 
naces. 

International  Steel  Tie  Company, 
Cleveland.  Ohio.  A  booklet,  "Mainte- 
nance of  Way  for  Street  Railways,"  in 
which  the  organization  and  methods 
employed  on  the  work  necessary  for 
maintaining  the  tracks  of  the  Connecti- 
cut Company  are  described. 

Utilities  Engineering  and  Accounting 
Company,  Harrisburg,  Pa.,  has  opened 
an  office  in  Harrisburg,  Pa.,  10  South 
Second  Street,  which  is  in  charge  of 
W.  C.  Rounnel,  formerly  rate  expert 
for  the  Public  Service  Commission  of 
Pennsylvania. 

Bridgeport  Brass  Company,  Bridge- 
port Conn.:  An  eighty-page  publica- 
tion, "Seven  Centuries  of  Brass  Mak- 
ing." a  brief  history  of  the  ancient  art 
of  brass  making  and  its  early  and  even 
recent  method  of  production  as  con- 
trasted with  the  twentieth  century  elec- 
tric furnace  process  as  made  by  this 
company.  Sixty  pages  are  devoted  to 
mo<lem  methods  in  brass  making,  illus- 
trating furnaces,  showing  crucibles  and 
their  preparation  and  also  the  pouring 
of  molds.  Difficulties  in  brass  making, 
possibilities  of  the  electric  furnace,  dee- 
trie  brass  '  furnaces,  casting  shops, 
pliono  electric  wire,  braas  and  copper 
tnbea,  sheet  braas,  rods  and  wires  are 
thoroughly  covered  under  separate 
headings  and  illustrated  with  numbera 
of  engravings.  Additional  chapters  on 
the  company's  laboratory  and  research 
department,  on  the  characteristics  of 
brass  and  on  additions  and  impurities 
are  illustrated  and  described. 
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PEACOCK 

A  Light  Brake 

and 

A  Right  Brake 


With  all  this  talk  going  on  about  saving 
unnecessary  weight  in  cars,  don't  forget 
that  the  Peacock  Brakes  embody  the 
lightest  types  available  for  braking  and 
braking  right,  whether  in  regular  or 
standby  service. 


The  Type  G  Brake  weighs  only  25  lbs. 


With  a  7-in.  ratchet  handle,  it  has 
proved  an  absolute  success  in  the  brak- 
ing of  the  Third  Avenue  (New  York) 
Railway's  16,000  lb.  battery  cars,  of 
the  same  company's  larger  and  heavier 
low-level  cars,  and  of  the  stepless  bat- 
tery cars  of  the  New  York  Railways. 
No  wonder,  then,  that  the 


Type  G  Peacock 

Is  Being  Specified  Now  as  the 

Perfect  Staff  Type  Safety  Car  Brake 


But  if  your  operating  conditions  are 
such  as  to  demand  every  available  inch 
on  your  platform,  you  can  get  the  Pea- 
cock Staffless,  which,  at  85  lbs.,  offers 
the  greatest  possible  braking  power  per 
pound  obtainable.  For  the  16,000  lb. 
safety  car,  the  Peacock  Staffless  has  a 


surplus  of  easily-applied  power  that 
will  immediately  gain  the  confidence  of 
your  car  operators — the  men  who  are 
the  best  judges  after  all. 

Insist  upon  the  Peacock  Brake  whether 
it's  one-man  or  two-man  cars  that  yoU " 
are  ordering. 


NATIONAL  BRAKE  CO. 

Buffalo,  N.  Y. 


Type  "G"  Peacock 
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airCKjers  i^g  E^fvgii^ve et^S 


f  orb,  Bacon  d  Davis, 

Engineers. 


New  Orleans 


115  BROADWAY 
NEW  YORK 


San  Francisco 


STONE  &  WEBSTER 

IndoMrtal  PlaoU  aitd  BalkUncs.  Slesm  Power  Sutioni.  Wster 
Power  Deyelopmeim.  SabttaUoiui.  6as  PlaataL  Transmlwion 
Usee,  ncclrie  siid  Steam  Raltroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON  &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,   CONSTRUCTION.  MANAGEMENT 
HYDRO-ELECTRIC  DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

106  Seuth  La  Salle  Street 

CHICAGO 


ALBERT  S.  RICHEY 

ELECTRIC  RAILWAY  ENGINEER 

WOaCUTCK  POLTTCCHNIC  INSTITUTI 

WOHCKSTVR.   MASSACHUSETTa 


DwiCHT  P.  Robinson  and  Company 

Iaaer»erete4 

Dmmsn  —  Cotutruct  —  Finanem  —  Mtmagm 

UTILITieS  INDUSTKIALS 

n    ■reedwajr.   New  Yeek 


C.  E.  SMITH  &  CO. 


71  lUllway  EaclMace  BMf.,  St.  Le«U,  Mo. 


City 

biTeetitalioiia.  Appraisalt,  Espert  Taatimoax,  BrMfa 

•>4  Stewfral  Work,  EteclriiicalioB,  Grade  CrtMaiaf 

EUalaalioa.    Foundations,    Power    Plants 


GARDNER  F.  WELLS 

CONSULTING  ENGINEER 
.puMJc  imunES 

riNANC*  npKRATION 

•VPKRVlnlON  OF  m.NrrRtXTIOS 

43  Codw  StTMt.  N«w  York 


THE 

J.  G.  WHITE  ENGINEERING 
CORPORATION 

Engineers  —  Contractors 
43  Exchange  Place  Now  York 


JOHN  A.  BEELER 

OPERATING  AND  RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


A.  L  DRUM  &  COMPANY 

CONSULTING  AND  CONSTRUCTING  ENGINEERS 


VALUATIONS  AND  FINANCIAL  REPORTS 

CONSTRUCTION  AND  MANAGEMENT 

OF  ELECTRIC  RAILWAYS 


71  W«i  Mnrat  St. 


CHICAGO,  ILL. 


ENGELHARDT  W.  HOLST 
Engineer 

RmportM,  Appraitalt,  Reorganitationi 
683  Atlantic  Ave.,  Boston.  Mass. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  PUnu,  Electric  Power  TrantmiMton 

and  Industrial  Application 
Huntinfton  Bank  Buildinf,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  Traffic  and  Reorganisati 
Invetti  gationa 

Fort   Wa^oe,    Indiaaa 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTRUCTING  ENCINEEKS 

Faltutlioni  Riporti  lnt)titi[ationi 

Dfitt"!  Conrlrudion     Manaiemtnl 

CO  BROADWAY.  NEW  YORK 


CLKVELAND,  OHIO 


TOtmCSTOWN,  OHIO 
MakoalvBaat  BMt. 


J.  L.  JACOBS  &  COMPANY 

£nfin««r«     Statittician* 

lnTrs«i|ts«ion»— Reporfs^Exptrt    Tesiiinonjr 

Maniscfneac,   Orgsniistioo   ind  CotI   Control 

IndustrisT  Relation,   Problenit — Stalittical    Aa»hr*tt 

Monadaock  Baildiaf,  Ckleayo 
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'Trfanu/acturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Ojfices 


NEW  YORK.  N.Y.      .     .      30  Church  Street 

Philadalphia,  Pa Widener  Building 

Boston,  Mass.  .  .  .  John  Hancock  Building 
Baltimore,  Md.  .  .  Continental  Trust  Building 
PITTSBURGH,  PA.  .  .  .  Frick  Building 
Buffalo,  N.Y.  .  .  .  .  Marine  National  Bank 
Cincinnati,  Ohio  .     .     Union  Trust  Building 

Atlanta,  Ga.        Candler  Building 

Cleveland.  Ohio  .  '.  .  .  Guardian  Building 
Detroit.  Mich.  .  Beecher  Ave:  &  M.  C.  R.  R. 
CHICAGO.  ILL.    .       208  South  La  Salle  Street 


r.'  Lwis,  Mo.     .      Third  National  Bank  Building 
Denoer,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Ulah    .     .  Walker  Bank  Building 

Duluth,  Minn Wolein  Building 

Minneapolis,  Minn.  .      .  7ih  Aoz.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept.' 

San  Francisco,  Cal.     ....      Riallo  Building 

Portland,  Ore.         Selling  Building 

Seattle,  Wash.        ,     4th  Ave.  So.,  Cor.  Conn.  St. 


Export  Representative:  United  States  Steel  Products  Co..  30  Church  St.,  N.  Y. 


miiiiNiMHimiMiiiilHlliimiiiiniiMiiiiMlniirliiiiiMiinhiiitiMnniiintriiiuilllutlMililMliiilMlltMlHininHlMliiuiMlliilHiiiliillllinMiniiiiiiliiMiinMllHUlMlliiiinnMllHlhlllllMiiniiiinnriiintiiiniiMlinrniinnilll^ 


WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineer* — ContraetorM 

220  Broadway,  New  York  City 


The  Most  Successful  Men  in  the  Electric  Railway  In- 
dustry read  the 

ELECTRIC  RAILWAY  JOURNAL 

Every  Week 


ELECTRICAL  TESTING  LABORATORIES 

Elaetrleal,  Photometrteal  and 

Mechanical  Testing. 

SOth  StTMt  and  Cast  End  Ave.,  Naw  York,  N.  Y. 


Scofield  Engineering  Co.    *^'S,'ll'i-a.p^H,'i: 

POWER  STATIONS 
HYDRAULIC   DEVELOPMENTS 


Ineera 
PA. 

GAS  WORKS 
ELKCTRIC  RAILWAYS 


THE  P.  EDW.  WISH   SERVICE 

Huiie  1710  DETECTIVES  Suite  1102 

Park  Row  B)dg..  New  York        Board  of  Trade  Bldg.,  Boston 


Wbm  writinc  the  advertiser  for  Information  ar 

prices,  a  mention  of  the  Electric  Railway 

Journal  would  be  appreciated. 


lllllililiiiiiHiiiimuiiiMimmiiiimiiiiiiiiiiHHHlHMHimtiiimiliiliiliiiilllillllltllllimiiillliMlMlllllillliiinnimHmMHu 

SAFETY  CARTRIDGE     I 
FUSE  REMOVERjfU  | 


for  Yz-in.  to  1^2 -in.  fuses 

The  Bush  Cartridge  Fuse  Remover  is 
equally  efficient  and  practical  for  remov- 
ing small  fuses  of  from  J/2-in.  to  IJ-^-in. 
in  diameter.  This  tool  is  made  entirely  of 
a  special  insulating  compound.  The 
small  movement  of  the  handle  as  com- 
pared with  the  large  movement  of  the 
gripping  jaws  makes  this  tool  very  easy 
to  operate,  only  one  hand  being  required. 

Write  for  descriptive  circular 

THE  BUSH  ELECTRIC  CO. 

I  Cleveland,  Ohio 

5iuMiiiiimiiimiiiiiiHiiwiiiiiiiiiiuiiiMiiiiuiiiiiiuMiiiiiininijiiiniiJHMMiiirHiiuuiiiii(Miiiimiimniiiiiiiiimiuiiiiii(tiiiiH^ 
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One  Unit 
Installed  in  1913 


Another 
Installed  in  1917 


Yet  Not  One  Cent  Has  Been  Spent  for  Repairs 

At  York  Haven,  Pennsylvania,  the  York  Haven  Paper  Company  is 
benefiting  by  the  Terry  Continuous  Service. 

The  two  units  in  operation  here  are  driving  boiler  feed  pumps  which 
supply  the  water  for  two  500  horsepower  boilers  operating  under 
140  pounds  head. 

One  unit  is  operated  at  a  time,  the  change  being  made  every  two 
weeks. 


i^ 


invariably  gives  this  same  satisfactory  service,  wherever  it  operates. 

Practically  all  Terrys  sold  are  still  in  operation — the  first  one  left 
our  plant  sixteen  years  ago. 

The  low  upkeep  cost,  reliability  and  high  efficiency  even  after  many 
years  of  service  are  some  of  the  reasons  for  Terry  Success. 

All  thm   retuoHM   for   long   service    with    big   returna   on    thm 
inveMtment  made  are  included  in  Bulletin  2Stl — write  for  it 


The  Terry  Steam  Turbine  Co. 

Terry  Square,  Hartford,  Conn. 


T-OM 


ii 
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Iout  of  every  -i  -i 
is  a  technical  man    X  X 


ONE  out  of  every  eleven  men  enrolled  for  the 
Alexander    Hamilton    Institute's    Modern 
Business  Course  and  Service  is  t  technical  man. 

More  than  10,000  such  men,  including  gradu- 
ates of  every  leading  technical  institution,  as  well 
as  superintendents,  foremen,. and  others  whose 
previous  education  had  been  gained  in  the  school 
of  practical  experience,  have  tested  the  Insti- 
tute's training  in  their  own  experience  and 
proved  its  value. 

Why  should  the  percentage  be  so  large?  Why 
is  the  Alexander  Hamilton  Institute  in  a  position 
to  render  a  special  and  peculiar  service  to 
technical  men — to  you? 

You  have  only  to  look  around  you  in  business 
to  learn  the  answer.  Departments  of  business  are 
headed  by  technical  experts;  but  businesses  are 
headed  by  men  who  have  added  to  their  technical 
training    a    knowledge    of    the   fundamentals    of 


organization,  finance,  accounting,  sales  and  admin- 
istration. 

To  add  that  all-round  knowledge  of  business 
to  the  equipment  of  men  is  the  business  of 
the  Institute.  Its  product  is  self-confidence  and 
judgment  based  on  a  mastery  of  fundamental 
principles.  Added  income  follows  inevitably, 
for  the  demand  for  such  men  is  always  in  excess 
of  the  supply. 

A   technical  man's  $7,000  hour 

A  college-trained  engineer  employed  as  head  of 
the  engineering  department  in  a  large  concern  in 
Springfield,  Mass.,  at  33,000  a  year,  applied  to 
the  President  of  a  New  York  company  who  was 
seeking  a  manager  for  .its  interests  in  the 
Philippines. 

As  an  engineer  his  ability  was  not  questioned. 

But  the  President  doubted  his  capacity  to  deal 
with  the  great  variety  of  business  problems  with 
which  the  position  would  be  confronted. 


"Test  me,"  he  said  to  the  President. 
■"Send  out  to  your  files  and  bring  in 
■questions  of  the  sort  I  will  be  expected 
to  handle.  For  a  year  I  have  been  fitting 
myself  for  an  opportunity  like  this  under 
the  guidance  of  the  Alexander  Hamilton 
Institute. 

"I  have  studied  the  fundamentals  of 
selling  and  advertising,  of  costs  and  ac- 
counting, of  traffic,  foreign  trade,  and 
corporation  finance.  Give  me  a  chance 
to  show  what  I  have  learned." 

He  met  the  test  and  the  contract  was 
signed  at  910,000  a  year.  In  a  single 
hour  his  income  had  advanced  37,000. 

A  chemist  enrolled  while  he  was 
getting  32,S00  a  year.  Now  he  is  general 
manager  of  his  company  and  is  paid 
310,000.  "Business  policy  shaped  by 
your  Course,"  he  writes. 

"I  was  just  beginning  to  feel  the  handi- 
cap of  a  purely  engineering  education," 
writes  a  man  who  enrolled  as  a  designing 
and  sales  engineer  at  33,900  a  year. 
Today,  as  manager  of  his  company  at 
310,000  a   year,   he   says,   "the   Course  ^ 


prepared  me  to  absorb  readily  and 
apply  the  lessons  gleaned  from  the 
efforts  of  others  with  whom  I  came  into 
contact." 

Could  you  meet  the  test  if  your 

chance  were  to  come 

tomorrow? 

Have  you  reached  your  limit.'  Are 
you  as  far  advanced  as  your  special 
technical  training  will  carry  you?  Could 
you,  if  your  company  were  looking  for 
a  general  manager,  look  the  President 
in  the  eye  and  challenge  him  to  a  test  of 
your  knowledge  of  general  business 
practice? 

To  technical  men  who  have  acquired 
the  knowledge  essential  to  the  higher 
executive  positions,  opportunity  con- 
stantly beckons. 

The   men   behind  the  Institute 

As  for  the  men  behind  the  Institute, 
they  represent  the  highest  educational 
and  business  authority  of  the  day. 

The  Advisory  Council  consists  of 
John  Hays  Hammond,  the  eminent 
engineer;  Frank  A.  Vanderlip,  the 
financier;  General  Coleman  tduPont, 
the  well-known  business  executive;  Jere- 


miah W.  Jenks,  the  statistician  and 
economist;  and  Joseph  French  Johnson, 
Dean  of  the  New  York  University  School 
of  Commerce. 

Get  the  facts  from  "Forging 
Ahead  in  Business" 

The  facts  about  the  Institute  are 
printed  in  a  1 16-page  book,  entitled, 
"Forging  Ahead  in  Business."  It  is 
a  book  you  will  be  glad  to  have  in  your 
Library,  and  it  will  be  sent  to  you 
without  obligation.  Send  for  your  copy 
today. 

Alexander  Hamilton  Institute 

571  Aster  Place,  New  York  City 

Send  me  without  obligation 
"For^ng-  Ahead  in  Business.** 

Name    

I'linl  hert 

Business 

Address 

Business 

Position    
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To  Reduce  Railway  Power  Cost 


Capacities  range 
up  to  10,000  kw. 


0OERTING    Multi   Jet 
Condenser  will  help  to 

decrease  the  cost  of  your 
power  by  maintaining  the 
most  economical  vacuum  for 
your  turbines  or  engines 
without  an  air  pump. 

The  only  power  driven  auxiliary 
consists  of  a  standard  high  effi- 
ciency centrifugal  pump  which 
delivers  the  injection  water  against 
a  head  that  need  not  exceed  10  lb. 

The  design  is  extremely  simple, 
compact  and  rugged.  The  ample 
steam  and  water  passages  insure 
continuous  smooth  operation  and 
give  extra  reserve  capacity  when 
required. 

May  be  directly  connected  to  the 
turbine  exhaust  opening  through 
a  standard  expansion  joint. 


iprmy  NesmW* 


Write  today  for  Catalogue  No.  5  A-B 

SCHUTTE  &  KOERTING 

1155  Thompson  St.,  Philadelphia,  Pa. 


£^«i>»— I 


N«w  York 


Boaton 


PiH*b«rgh 


Clik«te 


CUtoUbJ 


D«n. 


Oil     Bomint 
Equipment 

Evapormlor* 

DitlilUn 

Oil  Cooler* 

Food   Water 
Hooters 
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Two  Great  Forward  Steps  in  Fuel 
Economy  and  Boiler  Efficiency 


(Balanced  Draff) 

Produced  exclusively  by  The  Engineer  Company 

An  advanced  combustion  system  which 
secures  a  constant,  pre-determined  draft 
at  all  times,  for  all  rates  of  combustion, 
regulating  automatically  the  supply  of  air 
required  for  combustion  and  the  flow  of 
waste  gases  from  the  furnaces. 

Where  stokers  are  used,  it  also  secures 
automatically  a  rate  of  fuel  feed  equal  to 
the  rate  of  fuel  consumption  in  each 
furnace. 


Descriptive  Booklets 
on  Request. 


rTumerBaffleWalls) 

Produced  exclusively  by  The  Engineer  Company 

A  carefully  worked  out  engineering 
structure  which  can  be  easily  built  from 
the  inside  without  the  removal  of  the  side 
walls. 

Building  the  Turner  Baffle  at  any  pre- 
scribed angle  increases  radiation  surfaces 
of  the  tubes,  eliminates  dead  spaces, 
largely  prevents  clogging  due  to  flying 
slag  particles,  and  also  reduces  the  effect 
of  reflected  heat  on  stokers  and  furnace 
lining. 

Turner  Baffles  are  built  tight — stay  tight 
— under  the  most  severe  firing  conditions. 
They  cannot  loosen,  spawl,  flake  off  or 
crumble.  Tubes  can  be  withdrawn,  bent 
and  blistered  tubes  replaced,  without  in- 
jury to  the  walls. 


The  Engineer  Company 

17  Battery  Place,  New  York  City 


ATLANTA 

CLEVELAND 

NEW    ORl-BANS 

ST.  LOUIS 

Truilt  Oo.  of  Georria  nicis 

615  National  City.  Bldg. 

847  Baroniie  Street 

Kailway  Exchange  Bldg, 

BOSTON 

.MINNEAPOLIS 

PHILADELPHIA 

WILKES  BARRE.    PA. 

10   HiKh   Street 

Builders'  Exillange  Bldir. 

1010  Harrison  Building 

■M    Bennett   Building 

OHICAQO 

MONTREAL 

PITTSBUBOH 

1414   Mtchiran   Are. 

Coristine   nnilding 

Jenkins  Arcade  Building 
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Another 
pact  .  .  . 


The  Auxiliary  Drive 
for  Traction  Power  Stations 


D 


N  THIS  instance  the  125  H.P.  Turbo  Gear  is 
transmitting  the  power  Irom  a  General  Electric 
Steam  Turbine  to  a  Wheeler  condenser  pump, 
with  a  reduction  of  6  to  1. 

The  fact  that  there  has  been  no  upkeep  cost  at  all  is 
another  indication  of  its  universal  fitness  for  driving 
power  plant  auxiliaries. 

Besides  economy  of  upkeep,  its  freedom  from  wear 
and  tear  on  bearings  there  is  no  side  strain — its 
perfect  forced  lubrication  and  its  high  efficiency  of  98'  ^ 
plus,  make  it  the  unusually  economical  gear  for  this 
purpose.  Will  you  let  our  engineers  consult  with  you 
on  your  problems?  We  have  a  bulletin  for  you. 


We  alio  manufacture  : 

Fcrtilixcr  mixen  Orcy  iron  caitingi 

White  lead  milli  Semi  Strcl  castings 

Automobile  parts  Special  roacbincry 

Machine  aMUldMt  |e«r> 


The  Poole  Engineering  &  Machine  Company 

Manufacturers  of  Gears  and   Power  Transmission   Machinery  Since  1843 


Baltimore,  Maryland,  U.  S.  A. 


OS  CM  SMth  SM* 


rtTTSBURtiM 
TSI  Unlan  Artmdt 


CHICAGO 
MT  rtnplmt  Cat  BUt- 


CLEVUAND 
71*    Enc<nMr.    BMs. 


NEW  YORK 
W  Chunk  St. 
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The  following  is  an  example: 

I  'HIS  is  a  record  of  how  Tulc  re- 
•*•  duced  maintenance  costs  in  con- 
nection with  the  lubrication^  of  198 
motors.  Yearly  bearing  costs!  were  re- 
duced from  $7.1 0  to  $4.37.  Armature 
changes  were  reduced  from  1  30  to  86. 
Gear  end  bearings  from  314  to  141. 
Yearly  labor  costs  per  motor  reduced 
from  $2.54  to  $1.19.    Total  bearing 

cost  from  $1406.90  to  $938.38.    A 
net  saving  of  $468.58. 


Write  today  for  complete  data  on  Tulc  and 
Universal  Lubricating  Service.  It  will  be 
sent  free  upon  request  to  those  interested 
in  better  lubrication. 


The  Universal  Lubricating  Co. 

Cleveland,  Ohio 

Factory:  Sweeney  Ave.  Office:  Schofield  Bldg. 


Tl  JT  .v*.  H"  Universal  Service 
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When 

Your 

Headlights 

Go  Out 

It  Means 


To  PASSENGERS  and  PEDESTRIANS 


But  your  headlights  wori''t  go  out  if  your  arc  head- 
hght  magnets  are  wound  with  ^^ Deltabeston'*'' 
Magnet  IVire, 

Excessive  heat  and  moisture  do  not  affect 
"Deltabeston."  You  will  find  it  a  preventative 
against  burning  out  of  field  coils. 

The  actual  proof  of  these  statements  from  prac- 
tical tests  is  yours  for  the  asking. 

We  also  make  "Deltatape"  and  "Delta"  Sheeting. 
Besides,  the  famous  D  &  W  Fujjc. 

Where  shall  we  send  your  catalog  ? 


D  &  W  FUSE  WORKS 

OF 

GENERAL  ELECTRIC    COMPANY 

Providence,  R.  I. 


•SSS^" 


•Sj*'" 
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TEXACO  LUBRICANTS 

for  railway  shop,  power  plant 
and  rolling  stock 

Texaco  Lubrication  Engi- 
neers will  gladly  assist  you  in 
selecting  the  right  Texaco 
Lubricants  for  your  shop — 
power-plant  rolling  stock,  or 
any  other  equipment. 

You  will  call  upon  them  to 
make  a  survey  of  the  equip- 
ment if  necessary.  This  is 
Texaco  Service — there  is  no 
charge. 

THE  TEXAS  COMPANY 

Dept.  RJ,  17  Battery  Place,  New  York  City 

New  York.  Chicago  Houston 

Offices  ill   Priticipal  Cities 


M 


Electbic    Railway    Journal 


April  17.  1920 


Good  car  cards  keep  adver-^ 
tisers  satisfied  because  tliey 
produce  increased  sales. 


is  the  concentration  of  the  best 
advertising  ideas  and  plans 
applied  to  car  cards. 

To  the  electric  railway  this  means 
a  regular  monthly  check  "which 
assures  a  permanent  and  steady 
income.  ^  ^  ^  ^  ^  ,  ^  .  ^ 
Collier  Service  is  nationwide  in 
scope.  It  reaches  all  and  serves  all 
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ELECTRIC  RIVET  HEATER 

A  Dollar  Saved  on  Every  Hundred  Pounds  ofJRivets 


— that  is  the  record  of  Berwick  Electric  Rivet  Heaters  in  daily 
operation. 

The  Berwick  saves  20  to  70  per  cent  of  operating  cost,  as  com- 
pared with  fuel-burners. 

Reduces  burned  and  scalded  rivets  to  less  than  J4  of  1  per  cent. 

Easily  moved  about.     Can  be  placed  close  to  the  work.     Often 
eliminates  sticker-boy  entirely. 

Power  used  only  when  hot  rivets  are  needed — less  than  20  kilo- 
watt-hours per  hundred  pounds  of  rivets  heated. 

Absolutely  Safe — easy  to  operate — practically  no   wearing  parts 
or  maintenance  expense. 

Ten  types  and  sizes  for  various  requirements. 


SSP" 


No.  4  Three-electrode  Berwick  Electric  Rivet  Heater,  for  1-inch  to  1%-inch 
diameter  rivets  of  any  lenfirth  to  10-inches:  capacity  7o  or  more  per  hour, 
depending  on  length  of  rivet.     Built  also  with  two  or  five  electrodes. 


Eliminates  open  fires,  smoke, 
gas,  dirt,  and  intense  heat 

The  Bcrvvick  Heater  has  hot  rivets  ready  in 
20  to  30  seconds  after  starting.  No  smoke 
jr  fumes  to  hamper  the  workmen. 

Whether  a  few  rivets  only  are  required,  or 
a  steady  stream  of  2  to  10  per  minute,  the 
Berwick  is  always  at  instant  command.  No 
waste  of  power ;  no  waiting ;  no  dirt  or 
drippings  to  be  cleaned  up. 

Berwick  Electric  Rivet  Heaters  are  long 
past  the  experimental  stage.  More  than 
fifty  were  in  successful  operation  for  years 
before  any  were  offered  for  sale. 

Send  for  our  new  catalogue  and  read  up  on 
this  important  subject.  State  your  rivet 
requirements  and  alternating  current 
conditions. 


American  Car  &  Foundry  Co. 


165  Broadway,  New  York 
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The  Majority  Choice 

OF  ALL  the  vast  network  of  electric  railways  that  spread 
over  the  continent  from  coast  to  coast  and  border  to 
border,  two-thirds  arc  using  trolley  wheels  equipped  with 
Bound  Brook  Oil-less  Bushings. 

This  universal  adoption  of  one  type  of  bushing  springs 
solely  from  the  superior  service  rendered  by  Bound  Brook — 
and  not  from  any  consideration  of  price,  for  their  first  cost 
is  a  bit  higher  than  that  of  other  makes. 

Bound  Brook  Trolley  Wheel  Bushings  have  thoroughly 
demonstrated  their  ability  to  give  longer  and  more  efficient 
service  than  any  other  type  of  bushing  on  the  market.  By 
virtue  of  their  construction,  they  offer  complete  insurance 
against  running  dry,  overheating,  sticking  or  breaking 
down,    .'tnt/  they  do  not  need  continuous  attention. 

All   Ganuin*   Grapliited   Oil-lctt    Buthinft   have 
alwayi   b««n  made   at   Bound   Brook,   U.   S.   A. 

Bound  Brook' Oil-le8«^  Bearing  Co.! 

Spect'a/i'ef*    in    (/le    manuf acttirm    of   Oit-Uam 
Buthingi  /or  more  than  a  third  of  a  cantury 

Bound  Brook,  New  Jersey 
Detroit  Office:  1723  Ford  BIdg. 
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See  This  Useful  Series  For 
10  Days  FREE 

You  are  reading  this  advertisement  because  you  can  use  up-to-date  electric  railway  data.  We  do  not  know 
if  you  are  concerned  with  construction,  operation  or  maintenance  problems.  We  do  know  that  the  Electric 
Railway  Library  is  unrivalled  as  a  source  of  clear-cut  facts  on  the  subject.  To  convince  you  of  the  useful- 
ness of  this  set  of  books  we  will  send  them  for  10  days'  FREE  examination.  If  you  decide  to  keep  them, 
and  we  are  sure  you  will,  payment  may  be  made  on  liberal  subscription  terms. 

ELECTRIC   RAILWAY 

LIBRARY 

4  volumes,  over  2,000  pages,  fully  illustrated 
$15.50  postpaid,  payable  in  five  installments 

The  four  books  give  modern,  reliable  information  derived  from  the  actual  experience  of  practical  electric 
railway  engineering  men.  The  library  contains  no  far-fetched  suggestions — practical  usefulness  is  its  key- 
note. It  points  out  ways  and  means  of  increasing  eflSciency  and  lowering  costs  which  other  engineers  have 
found  successful.  You  can  apply  these  methods  to  your  every-day  problems.  Why  not  make  this  informa- 
tion count  for  you?     It  will  shorten  the  road  to  better  results. 

Electric  Railway  Engineering  is  a 
thorough  manual  of  the  broader  engineer- 
ing problems.  Electrical  Railway 
Transportation  covers  the  business  side 
of  the  subject — the  relation  of  traffic  to 
profits.  Electric  Car  Maintenance  has 
saved  money  for  hundreds  of  lines.  It  is 
a  complete  treatment  of  this  special  sub- 
ject. The  Electric  Railway  Handbook 
is  a  pocket  encyclopedia  of  electric  railway 
construction,  operation  and  maintenance. 
It  is  the  Webster  of  the  industry. 


'lELEGTKIC  RMCWAY  HANDBOOK 


hLKCTRI 


ElDTRlC 

Railway 


SOLD  ON  EASY  TERMS 

NO  MONEY  DOWN 

SMALL  MONTHLY 

PAYMENTS 

Here  is  our  offer  to  you — 

We  are  so  convinced  of  the  value  of  this  library 
that  we  invite  you  to  use  the  books  for  ten  days 
without  charge.  You  simply  agree  to  return 
the  books,  postpaid,  within  10  days  of  their  re- 
ceipt or  to  remit  $3.50  and  $3.00  each  month 
thereafter  for  4  months  until  the  total  price  of 
$15.50  is  paid.  Put  the  coupon  in  your  out- 
going mail  today. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 

London:  6  and  8  Bouverie  St.,  E.  C. 


Blakb;: 

AND   ¥ 

Jackson 


Electp: 
Car! 


Jacksuh. 


FREE  EXAMINATION  COUPON 


McGraw-Hill  Book  Co.,  Inc., 

330  West  39th  Street,  New  York. 

You  may  send  me  the  Electric  Railway  Library  for 
my  inspection.  If  the  books  prove  satisfactory,  I  will 
send  $3.50  in  10  days  and  $3.00  per  month  for  four 
months — until  I  have  paid  the  price  of  the  books — 
$15.50.  If  the  tKtoks  are  not  what  I  want  I  Agree  to 
return  them  postpaid  within  10  days  of  receipt. 


Subscriber  to  the  Electric  Ballway  Journal?.... 
Member  of  the  A.  I.  E.  E.  or  the  A.  E.  R.  A.T. 


Name  of  Company. 
Official  Position.  .. 


(Books   sent  on    approval   to   retail   customers  in    the 

U.  S.  and  Canada).  E.  4-17-20 
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Holds  the  Line  at 
Sixty  Miles  an  Hour 


The  slightest  deviation  on  the  part  of 
a  trolley  wheel  means  a  poor  connec- 
tion. It  may  leave  the  wire  and  tear 
down  your  overhead  or  hurt  your  pas- 
sengers in  some  way. 

A  Miller  Trolley  Shoe  hugs  the  wire 
at  a  60-mile  clip  and  does  not  come 
off  It  has  no  sensitive  axis  to  bend 
or  loosen. 

When  you  are  running  ygur  interur- 
bans  on  their  schedules  you  want  a 
dependable  contact.  Miller  Trolley 
Shoes  give  you  that  with  least  amount 
of  wear  on  shoe  or  on  wire. 


Miller  Trolley  Shoe   Co.,  West   Newton,   Mass. 


BMW.  CdIo. 


SPECIAL  REPRESENTATIVE:  Holden  &  White,  Inc.,  Chicago 

EASTERN   REPRESENTATIVE!   National  Railway  Applianca  Co..  Now  York 

■KTIIKKKNTATI V  RH : 


I^ 


•.  I.  Wi 


s^l 


HAM 

T.  C.  Whtl*  A  C.i 
•t   LouU.  Mo 


r.  r.  Bodiv, 

San  rrwiplaca.  OUa. 


nr 


W.  r.  McKmaar. 
PortlukL  Oraim 


W,  M.  MoCllntooli 
St.  P*a).  Mlso. 
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'  One  Fabrikoid  Process  adds  beaui, 
and  long  life  to  fabrics;  some  heavy  and 
rugged,  others  dainty  as  linen-all  pliable 
scuff-proof.stain-proof  and  water-proof 

-PdupdnTr 


■'^'^ 


^^ 


Branch  Offices: 

21    E.  40th   Street New  York   City 

Dime  Bank  Building Detroit,  Mich. 

Gugle   Building Columbus,   Ohio 

McC<aiiiick  Building Chicago,  III. 

Merchants  Bank  Building. Indianapolis,  Ind. 

Harvey  Building Boston,  Mass. 

Chronicle   Building San   Francisco,   Cal. 

Plant:  Newburgh,  N.  Y. 


Good  for  the  company — 
better  for  the  travelers 

UPHOLSTERY  of  Craftsman 
Fabrikoid  is  low  in  first  cost 
and  lower  in  upkeep.  It  wears  for 
many  years.  And  it  never  looks 
"clothy,"  no  matter  how  tightly 
stretched. 

Seats  upholstered  in  Crafstman  Fab- 
rikoid always  look  well,  for  they  are 
scuff-proof  and  grease-proof.  You 
wash  them  with  soap  and  water  as 
you  would  the  car-windows. 

Passengers  like  Fabrikoid  uphol- 
stery because  they  know  it  is  sani- 
tary, and  because  it  is  soft  and  com- 
fortable. 

Samples   of   Craftsman   Fabrikoid   and   com- 
plete information  luill  be  sent  upon  request. 

DU  PONT  FABRIKOID  CO. 

WILMINGTON,  DELAWARE 


F    A     B     R     I      K     O      I      D 
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Quality  Railway  Motor  Bearings 


The  most  vital  factor  in  the  life  and 
service  obtained  from  a  railway 
motor  is  good,  dependable  bearings, 
and  bearings  made  to  fit  shafts  or 
axles  perfectly  will  save  pinions,  oil, 
shafts  and  axles. 

Columbia  axle  bearings  are  made  in 
absolutely  perfect  halves. 
In  addition  to  the  press  fit  of  arma- 
ture bearings,  a  common  method  for 
preventing  turning  is  by  use  of  keys 
or  dowels. 

Oil  grooves  'are  cut  to  help  the  oil 
•  to  enter  and  more  evenly  distribute 


itself      throughout      the      bearing. 

The  edges  at  the  split  of  axle  bear- 
ings are  beveled  to  prevent  the  wip- 
ing away  of  the  oil  film  by  sharp 
edges. 

Edges  of  windows  are  rounded  and 
beveled  to  encourage  the  flow  of  oil 
into  the  bearing  surface. 

Columbia  bearings  will  be  machined 
to  give  the  clearance  you  have  found 
most  desirable  for  your  service. 

Columbia  makes  all  sizes  from  the 
largest  to  the  smallest. 


It  will  be  to  your  advantage  to  get  in  touch  with  us.     Write  for  details. 

Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


TOOLS 

Anealvr*  mud  tmim   ■tr«iclii«,«r« 
AnMat«r«   aluift   Blralf W(Mi«r« 

Babbltiint  m«ld« 


A.   A.   (iKrr.N,   HalM  Mir.. 

OO   (  hur<li    M..    N.    V.   C. 

J.    I  .    »III1  r\KF.K. 

I«l    Milk    M..    Il<»lan.   MaM. 

K.    AI.I.IMtN    TMOKNWKI.L, 

l»S«-7    AUula    Trtial    llldc.. 

AllanU,  (i*. 

_..       W.  Me*.  WniTE. 

•7ta  OmmU  An,  Ckl«iMP>.  HL 


far  araMlur*  Uad* 
C«fl   ■l«<t>»   laacliliM* 


M*Bal  ar  lvt*<  awftakw. 


CAR  EQUIPMENT 

Armatur*  and  axU  bvarlnga 

Armalura  and  Aald  colls 

Baariai*   (axU  and  annaturat 

Hi  wall  halilm   and  bruah-holdar  aprinva 

Braka,  doer  and  etbn-  bandlaa 

Braba   fortlata,   ri«(tot.   ata. 

Car  IHmmlnffa 

Cammutatora 

Caatrollar  bandlaa 

Forginaa  of  all  binda 

Caar  caaaa   (ataal  or  mallaabta  Iraa) 

Grid  raalalara 

Tblrd>rall  aboa  baama  and  accaaaoHaa 

TraUar   palaa   utaal>   and  wbaala 
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Amrita 


»<*Sl» 
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It  is  Hindu  belief  that  Amrita — the  water 
of  life — gave  to  the  gods  the  power  to 
obtain  priceless  objects,  one  of  which  is 
the  ability  to  produce  a  deadly  poison.  You 
know  a  lot  of  them  look  on  poison  with 
a  great  deal  of  awe  and  admiration. 

You  wonder  why,  but  we  can't  explain — 
just  as  we  can't  explain  why  some  opera- 
tors will  persist  in  sticking  up  for  a  low- 
down  cheap  carbon  brush  that  is  nothing 
but  rank  poison  to  a  commutator. 

But  it  seems  to  be  human  nature  involun- 
tarily to  lean  toward  great  criminals  and 
forget  the  teachers  and  preachers.  It  has 
been  Morganite  teaching  that  brushes 
should  be  sold  on  engineering  prescription 
only — and  you  would  be  surprised  to  know 
how  hard  it  is  sometimes  to  drag  a  man 
away  from  cheap  poison  brushes  and  set  his 
feet  in  the  right  path  with  Morganite. 

However,  the  increasing  use  of  Morganite 
indciates  that  right  is  bound  to  prevail. 


i^^^pss 


^m 


The  Morgan  Crucible  Company, 


Main  Office  and  Factory: 
519  West   38th   St.,   New   York 


DISTRICT   AGENTS: 
Lewis  &  Roth,  13th  and  Wood  Sts.,  Philadelphia 
Electrical  Engineering  &  Mfg.  Co., 

First  National  Bank  Bldg.,  Pittsburgh 
W.  R.  Hendrey  Co.,  Hoge  Bldg.,  Seattle 


Herzog  Electric  &   Engineering  Co.,   150   Steuart   St., 

San  Francisco. 
Charles  Farnham,  I.  W.  Hellman  Bldg.,  Los  Angeles 
Railway  &  Power  Engineering  Corporation,  Ltd., 

131  Eastern  Ave.,  Toronto,  Ontario,  Canada 
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'^ choose  axle  and  armaiurebearin^s 
carefuUyMase  yipur  selection  onme 
Qualiiy  of  serOtce  ihey  Witt  render 


Good  armature  bearings  cost  much  less  than  those 
of  inferior  quality.  The  original  purchase  price  may 
be  a  trifle  higher,  but  in  the  long  run  they  are  by  far 
the  most  economical. 

Electric  Railroads  that  have  standardised  on  More-Jones 
"Tiger"  Bronze  Axle  and  Armature  Bearings  unreservedly  and 
unanimously  verify  the  truth  of  this  statement.  The  money  they 
save  in  bearing  replacements  and  in  the  rewinding  of  armature 
coils  pays  for  "Tiger"  Bronze  Bearings  many  times  over  in  the 
course  of  a  year.  And  besides  there's  the  additional  revenue  de- 
rived by  keeping  their  cars  constantly  in  operation. 

"Tiger"  Bronze  Bearings  are  not  made  to  sell  at  a  low  price,  but 
to  give  consistent,  low  cost  service.  Their  exceptional  toughness 
and  density  insure  great  strength  and  a  very  slow  and  even  rate 
of  wear.  This  means  correct  bearing  alignment  and  greatest 
mileage.  Wear  upon  axles  and  journals  is  greatly  reduced  by 
reason  of  the  highly  anti-f  rictional  quality  of  the  metal. 

MORE-JONES   BRASS  &   METAL  CO. 

ST.  LOUIS,  MISSOURI 


TIGERBRONZE 


AXLE  andARM^URE 
BEARINGS 
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Quick  Service  Car 
Equipment 


The  quick-service  cars  must  render  snappy 
service.  Possibility  of  breakdowns  is 
eliminated  to  insure  this  kind  of  service. 

The  elilmination  can  be  accomplished  by — 


R.  D.  NUTTALL  CO. 

PITTSBURGH,  PA. 


Installing  Nuttall  15-C  Quick- 
Service  car  trolley  bases.  Tem- 
pered and  tested  steel  springs 
keep  a  good  wheel  pressure. 
Bearings  minimize  friction,  mak- 
ing their  operation  sensitive. 
Scientific  designing  has  elimin- 
ated unnecessary  weight  and 
cumbersomeness. 

Trolley  Wheels  with  theoreti- 
cally correct  grooves  which  pre- 
vent binding  on  curves,  and 
graphite  bushings  which  make 
their  revolutions  easy  and  silent. 

Helical,  BP  Treated  Gears  are 

the  greatest  factor  that  has  ever 
entered  into  rolling  stock  pro- 
pulsion problems.  Aside  from 
eliminated  noise  of  gear  life, 
the  motors  and  bearings  are 
protected  by  the  same  elimina- 
tion of  vibration. 

The  quality  and  nature  of  the  BP 
treatment  is  known. 


lOdlallHeiicalGeais 
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COME  in  behind  the  scenes  and 
sit  down  in  this  chair  for  a  mo- 
ment.    It's  the  editor's  chair — 
your  editor's  chair. 

Here  on  top  of  the  pile  of  papers  is  a  letter 
awaiting  his  signature.  It  is  addressed  to  one  of 
the  foremost  engineers  in  this  country  and  it  asks 
for  an  article  for  use  in  your  publication  seven 
months  hence.  Your  editor  is  thinking  a  long 
uwf  ahead. 

Look  at  this  little  note  on  his  memo  pad.  It 
reminds  him  that  the  cost  of  white  paper  has 
gone  up  1755"c.  You  see  he  has  his  production 
problems,  too. 

There  goes  his  telephone.  Answer  it!  The 
secretary  of  an  engineering  societ)-  is  calling  to 
•ay  that  >-our  editor  has  been  appointed  chairman 
of  a  committee  t  >  work  with  the  Government  on 
•ooK  new  industrial  plant. 

Pick  up  this  inter-oflice  memo.  It,  is  from 
your  editor's  Washington  representative  telling 
about  some  new  bills  soon  to  be  presented  which 
have  a  direct  bearing  on  your  profession.  What 
is  this  note  in  pencil  on  the  bottom?  "Edit." 
That  means  he  must  write  an  editorial  on  the 
subject  for  the  issue  nearly  ready  to  go  to  preat. 

And  here  is  a  leaf  from  a  pocket  note  bowk, 
dated  today.    It  carries  a  name  and  adUtcas,  iuiJ 


the  notation:  "Should  write  article  for  next  de- 
velopment issue."  A  new  contributor  evidently 
discovered  on  the  train  this  morning. 

Calendar  pads  are  always  interesting.  His 
shows  a  luncheon  engagement  with  a  man  whose 
name  is  nationally  known.  Ask  your  editor's 
secretary  what  they'll  talk  about. 

Quite  a  broad  desk  your  editor  occupies! 
Your  McGraw-Hill  journal  goes  to  Washington 
for  you ;  its  editors  vkit  big  men  in  CNtr)-  state 
in  the  Union,  attend  your  conventions  and  bring 
the  scattered  raj-s  to  a  true  focus  for  you.  You 
cannot  afford  to  miss  a  single  column  of  a  single 
issue! 


Thi 


1 1  McGraw-Hill 
Publications 

McGraw-Hill  Co.,   Inc. 

Ttnlh  ActniM  al  iblh  Strttt 
New  Ycrk 
ClHBlnl  •  MXalhirtlr*!  Sndlt 
BulnMrlni  *  MUiuif  Jobb*! 


B-« 
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OSGOOD  BRADLEY 

Quantity  Production 

SAFETY  CARS 


Osgood  Bradley  Car  Company  are 
pleased  to  announce  that  they  have 
perfected  their  facilities  for  the  de- 
sign and  building  of  Safety  Cars  on 
a  quantity  production  basis. 

These  cars  not  only  embody  the  now 
commonplace  feature  of  lightness, 
but  also  offer  to  a  superior  degree 
such  other  essential  features  as  at- 
tractiveness in  appearance,  comfort 
in  riding  and  durability  in  service. 


The  mass  production  of  safety  cars 
by  the  Osgood  Bradley  Car  Com- 
pany will  assure  the  sale  of  safety 
cars  at  a  reasonable  price ;  and  will 
also  assure  the  delivery  of  these  cars 
quickly,  so  that  their  economies  can 
be  obtained  at  once. 

Osgood  Bradley  Safety  Cars  abso- 
lutely imply  most  careful  design, 
construction,  equipment  and  finish 
from  drafting  board  to  trolley  wheel 
and  farebox. 


OSGOOD  BRADLEY  CAR  COMPANY 

Builders  to  Two  Generations  of  Electric  Railway  Men 

WORCESTER,  MASS. 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

4"  C  "f       "The  'Standard'  Brand  on  your  material      f  Q  "f 
^*^^^      i»  an  aasurance  of  eventual  economy."     N^wM^ 

•  RAND  -^  BRANO 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICESt 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  MCHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA,  CUBA  NEW  YORK  PARIS.  FRANCE 

MONTEREY.   MEX. 
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ear  Through 
THg  Block 

The  GoAhead"  Signal  is  now 
up  for  your  order.   No  waiting 
now  for  the  block  is  clear. 
The  order  comes  direct  Pvom  you 
to  us.  uw  us  we  mean  the Stiouis 
CarG)..St.Louis,Mo.  Thatisthe 
only  name  and  addressyou  have 

to  bear  in  mind  when  ordering 
your  Supply  Parts  and  One  Man 

Light  weight  Safeties. GetU? 
Direct  that  order  direct  to  us. 


5LLouisCarCb- 


St.  Louis,  Mo. 
T/?e  Birth  place  oF  the  Safoty  Cor' 
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SPECIFY  THIS  MARK 


T>iAOE  Mabk  Rec.  U.S.P^T.Omci 
ON   EVERY    TIMBER.    BOARD    AND    BUNDLE 

of  CYPRESS,  "The  Wood  Eternal." 
It  is  your  insurance  of  true 

REPLACEMENT 

ECONOMY 

IT'S  THE  CONSTANT  "LITTLE  REPAIRS"  THAT 
BUILD  UP  EXCESSIVE  MAINTENANCE  COSTS. 

Check  up  on  the  cost  of  the  work  being 
done  on  your  line — not  the  big  replace- 
ments and  new  construction  work — but 
just  the  little  jobs— replacing  a  few  rot- 
ted cross-arms  or  a  few  decayed  ties,  or 
a  bit  of  fencing,  and  you  will  probably 
be  surprised  to  find  how  much  these 
items  total  in  the  course  of  a  year. 

Of  course  you  can  never  get  away  from 
all  of  this  sort  of  expense,  but  you  can 
eliminate  a  surprisingly  heavy  propor- 
tion of  it  by  using 

CYPRESS 

"THE  HOOD  ETERNAL" 

not  only  on  new  construction,  but  on 
all  replacement  work. 

All-heart  Cypress  comes  nearest 

to  being  "decay  proof"  of  any  lumber 
in  the  market  suitable  for  railway  use. 

Several  of  the  largest  railway  com- 
panies in  the  country  have  found  the 
use  of  Cypress  a  paying  investment. 

The  data  that  substantiates  this  fact 
will  be  promptly  furnished,  if  you  ask 
for  them. 

Southern   Cypress 
Mfrs.'  Assn. 

126S  Hibernia  Bank  Buildina 
N*w  Orleans,  La. 

or 

1266  H*ard  National   Bank   Bmlding 
Jack»onviU«,  Fla. 


Here^s  a  Pole 

That  You  Can  Buy 

TODAY! 


You  may  be  meeting  the  same  diffi- 
culties as  many  other  railroad  execu- 
tives in  securing  satisfactory  Trolley 
Poles.  Your  problem  can  b;  solved 
bv  using  Massey  Reinforced  Concrete 
Poles. 

The  quality  of  these  poles  is  unsur- 
passed. Because  of  their  hollow  con- 
struction, they  are  light  in  weight, 
easily  handled  and  erected — and  once 
set  up,  require  no  further  attention. 
Special  centrifugal  process  of  manu- 
facture insures  uniform  and  unusual 
density  of  concrete  and  exact  place- 
ment of  reinforcement. 

Massey  Poles  never  need  painting  or 
repairing     and     are     unaffected     by 


rcpainng     ana     are     unanecti 
weather  conditions  and   fumes 


7'Ae  attractive  appearance  of  Mattey 
Pole*  it  shown  in  the  illuttration.  Let 
u»  give  you  the  factt  on  thi*  inttal- 
lation. 
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Colonial 
Copper  Clad  Steel  Wire 

TRADE  Q_Q^Q, MARK 

Combines   the   Strength    of    Steel    with    the 
Conductivity  and  Rust-Resistance  of  Copper 


WHEREVER  Strength  rather  than  high  conductivity  is  the  determining 
factor,  as  in  many  cases  of  long  distance  power  transmission,  C.C.C. 
Wire  can  be  used  with  great  economy  in  installation  and  maintenance  cost. 
C.C.C.  Wire  is  the  result  of  over  10  years'  continuous  and  successful  manu- 
facturing experience  during  which  time  millions  of  pounds  of  it  have  been 
repeatedly  sold  to  some  of  the  largest  and  most  careful  buyers  in  this  country. 
For  manufacturing  details  and  comparisons  with  hard  drawn  copper  wire 
write  our  nearest  office  for  Bulletin  No.  202. 

Standard  Underground  Cable  Co. 

Pittsburgh,  Pa. 

Boston  Washington  Chicago  Seattie  New  York  Atlanta 

Detroit  Los  Angeles  Philadelphia  Pittsburgh  St.  Louis  Salt  Lake  City 

San  Francisco 
For  Canada:  Standard  Underground  Cablo  Co.  of  Canada,   Limited,  Hamilton,  Ont. 
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MAKE  YOUR  PARK  PAY 

Your  biggest  Park  expense  can  be  greatly  reduced 

A  WELTE 
ORCHESTRION 

Supplying  the  Music 
Insures  Your  Success 

Our 

Automatic  Brass  Bands 

provide  just  as  good  music  as  any  full  band 
and  our 

Dance  Hall  Instruments 

offer   the   services   of   a  complete  orchestra. 

Will  save  their  cost  in  one  season 

Morning  and  afternoon  attractions  nozv 

possible — without  extra  cost. 

Dealing  with  the  Welte  firm  you  eliminate  experiments. 

Write  to  um  for  particular*  and  bookleta 

M.  WELTE  &  SONS,  INC. 

(Orcheatrion  Departmmnt) 

665,  667  and  669  Fifth  Avenue 


Bet.    52nd   and    S3rd    Streets 
New    York    City 


A  WRLTE  OKCHESTRION,  as  Been  In  the  balcony,  supplies  the  mnMc 
for  this  larje  dance  hall — 278  x  188  ft. 


es 
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1,200,000 
Movements 

Without  Failure 


In  a  test  on  a  block  of  Type  CD 

NACHOD  AUTOMATIC 
SIGNALS 

by  a  motor-driven  sign  flasher,  the  Veeder 
counter  on  the  signal  registered  1,200,000 
'.ienal  movements.  This  accelerated  en- 
durance  test  duplicated  the  wear  on  the 
signals  due  to  a  service  use  of  16  years  at 
an  average  of  100  cars  per  day.  The  sig- 
nals had  not  failed  in  any  manner,  and  at 
the  end  of  the  test  they  were  taken  down 
and  examined  most  minutely  for  wear.  All 
that  could  be  discovered  was  a  polishing  of 
the  parts,  the  signals  being  in  first-class 
shape  in  every  way.  Would  you  have  ex- 
pected anything  else  under  the  conditions. 
since  the  single  feature  of  the  immersion 
of  the  working  parts  under  oil  lubricates 
them  and  prrvmt*  biirnine  at  the  electrical 
contacts  ? 

But  this  is  only  one  of  the  reasons  why 
NACHOD  SPELLS  SAFETY,  Let 
us  explain  to  you  how  NACHOD  S1G» 
NALS  can  serve  you. 

SmntI  for  Cmtmlog  719 

Nachod  Signal  Co.,  inc. 

Louisville,  Ky. 


Half  the  gang! 

THIS  picture  shows  half 
of  the  gang  required  to 
operate  the  Erico  Portable 
Rail  Bonding  Apparatus. 
He  does  the  welding.  The 
other  half  does  the  prelimi- 
nary grinding  and  cleaning. 

Between  them  they  can 
easily  average  100  Bonds 
per  day  of  eight  hours  when 
bonding  consecutive  joints. 
That's  what  we  mean  by 
low  cost  bonding.  Write  to- 
day for  complete  data  on 
the  Erico — the  machine  that 
makes  it  possible. 

The  ELECTRIC  RAILWAY 
IMPROVEMENT  CO. 

CLEVELAND,   OHIO 


ERICO 

PORTABLE  RAIL 
BONDING  APPARATUS 
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Sprague  Rotary  Track  'Sander 


-^  ff 


Spring  rains  bring  slippery  tracks,  and  slip- 
pery tracks  mean  accidents  unless — 

Your  cars  are  equipped  with  Sprague  Ro- 
tary Track  Sanders. 

When  the  foot  plunger  goes  down  sand  is 
deposited  on  the  rail  just  where  it  will 
prove  most  effective. 

The  sand  cannot  pack  because  of  the  rotary 
motion  of  the  chamber. 

It  cannot  clog  nor  can  it  leak  and  enter  the 
bearings. 


ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  GO. 


-a 


NEW  YORK 

1 3A    Broad  way 


289-293  A  STREET,  BOSTON,  MASS.,  U.  S.  A. 

PH1I.,\DEI.PHIA:     4!i0    Rml   Estate    Trust  Bide. 
LONDON:   E.  C:     48  Milton  St. 


CHICAGO 

lOS  S.  Dearborn  St. 


Rotary  Converters 
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The  Safety  of  your  pas- 
sengers depends  on  the 
weakest     spots     of    your 


Handbrushes  cannot  get   into   every   crevice 

and  cranny;  a 

SPRACO   PAINT   GUN   WILL 

It  consequently  prevents   rust   and   the  deterioration   of  girder   joints 
and  bolted  plates. 

Besides  making  for  safety,  a  Spraco  Paint  Gun,  nielded  by  one 
handy  man,  covers  more  ground  than  half  a  dozen  painters  with 
hand  brushes.  ALL  the  surface  is  covered,  not  a  spot  escapes  the 
Spraco  Gun. 

ECONOMY— SAFETY 

you  ar»  interettvd  in  both,  mo  **nd  for  Bulletin  No.  40 

Spray  Engineering  Co.,  Boston,  Mass.   - 

Manu/acturmrM    also    of    Spraco    Air    Waahmra,    Cooling    Pond*,    No*il*a    for 
all  purpowtM,   Vaughan   Flow  Matwra 


r 


SPRAY  ENGINEERING  CO.   boston,  mas 


ll 


U.  S.  G.  on  a  motor  or  generator  brush  means  that  the  United  States 
Graphite  Company  was  glad  to  stamp  that  brush  as  its  product. 

It  means  that  for  commutation  no  better  brush  can  be  procured. 
That  that  brush  will  prove  itself  thoroughly  dependable  under  all 
service  conditions,  and  greatly  increases  operating  efficiency. 

That  such  a  brush  will  prove  a  material  aid  in  lowering  maintenance 
costs. 

L«t  tu  Rgure  on  your  requirementt 

THE  UNITED  STATES  GRAPHITE  COMPANY 

SAGINAW,  MICH.,  U.  S.  A. 


Maw  TofH 
CMoum 


miwlalpkl* 

IM.    I.nit)t 


Pliubunh 

Tumrrr 


Itlrmtnffham 
9nn   FrUHiwro 


LargmBt  Minwrt  of  Graphite  on  ThtM  Continent 
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NILES-BEMENT-POND  CO. 


MACHINE  TOOLS 


For  electric  railway  shops,  our  Standard 
Car  Wheel  Press  is  equipped  with  a 
special  device  for  pressing  wheels  on  and 
off  of  axles  without  disturbing  the  driv- 
ing gear.  The  pressure  is  transmitted 
through  four  prongs  which  pass  through 
the  holes  in  the  gear.  No  spoke  bending 
action  results,  since  the  pressure  is  ap- 
plied to  the  hub  direct. 


In  addition  to  Wheel  Presses,  Wheel 
Lathes,  Axle  Lathes,  Tire  Mills  and 
other  special  railway  machinery,  we 
build  general  machines  such  as  Lathes, 
Planers,  Boring  and  Drilling  Machines, 
Shapers,  Slotters,  Milling  Machines, 
etc.  as  well  as  Steam  Hammers  and 
Cranes. 


Circulars  covering  any  unit  desirid 
await  your  request. 


Old  or  New  Cars  Made  Safer  by 
Edwards  Compression  Brake  Devices 

When  windows  become  loose,  then  there  is  danger  of 
personal  injury,  damage  to  frame,  glass  and  sash  lock. 

To  prevent  this  and  eliminate  the  rattling  of  loose  win- 
dows, there  is  nothing  better  than  Edwards  Compression 
Brake   Devices. 

The  two  springs  are  of  different  strengths,  the  stronger 
at  the  top.  When  window  is  opened  the  lower  spring 
is  compressed,  as  in  Fig.  2,  preventing  all  rattle.  In 
lowering  the  sash  the  shoe  automatically  slides  to  the 
top  and  compresses  the  heavier  spring,  as  in  Fig.  1,  which 
in  turn  prevents  the  sash  from  falling  due  to  increased 
friction. 

Electric  Railways  already  know  what  these  devices  can 
do  and  we  will  show  you. 

Send  for  information  and  samples. 

The  O.  M.  Edwards  Co.,  Inc.     Syracuse,  N.  Y. 


Fi(f. 


Window  Fixtures 

Top,  Bottom  and  Side  Weather  Stripping 

Metal  Top  Caaings 


Metal  Extension  Platform  Trap  Doors 
Ail-Metal  Sash  Balances 
Railway  Devices 


Edwards  fixtures  are  standard  on  BIRNEY  standard  safety  cars. 
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P^Cp-ivCTH^ 


_U3 


W-M.    ^    ^,»^    ^AT.' 


RESCENT 

"  BELT 
FASTENERS 
MAKE  GOOD 
BELTS  GIVE 

BETTER 

SERVICE 


Ihey  sustain 
Ae  belt's  full 
Strength 


—  the  more  prominent 
beltintf  manufacturers 
recommend  Crescent  Belt 
Fasteners  as  the  strongest, 
safest,  most  durable  and 
most  economical  method 
for  joining  power  transmis- 
sion.elevatino^  and  convey- 
ing belting  of^very  length 
width  anothickness. 


^ 


Iherei  a  Crescent 

booster  ruar  you, 

^riUandwUsfnd 

youhisnamt. 


\ 


-HiQr  make  ^Md 
Bdts^  better 
SERVICE" 


-Twfcto^  CRESCENT  BtLT  FASTENER  CQ 


Wrlia  to  our  Btoetrteal  Strrlrv  0(pt.  for 
tnll    tnfnrmBUon   how   OiiiiiiU    wtn   hrli> 


Ml  fOUirrM  AVt.  NCW  VONK 


•  #'«MyM'A 
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We  Specialize  So  That  You  Shall  Standardize  on  the 


Because  we  have  devoted  our  years  of  experience  to 
the  manufacture  of  Trolley  Catchers  and  Retrievers  ex- 
clusively— the  only  concern  in  America  which  has — we 
are  able  to  produce  the  kind  of  catchers  and  retrievers 
that   will    satisfy   your   demands   of   service    and    mainte- 


Many  roads  all  over  the  country  have  not  used  any 
other  catcher  or  retriever  since  they  installed  the  first 
EARLL  on  their  cars. 

We  will  gladly 'send  you  samples  to  try  out  in  actual 
service  if  you  will  describe  your  equipment,  speed,  trolley 
tension,  etc.    No  cost — no  obligations. 


C.  I.  EARLL,  YORK,  PA. 


Controller  Contact  Fingers  of 

S    Eureka  Quality      flP 


The  Fingers  are  made  of  hard-drawn 
or  drop  forged  copper.  Finger  springs 
are  of  our  special  alloyed  rolled  sheet 
phosphor  bronze.  In  design  these  fin- 
gers are  an  exact  duplicate  and  inter- 
changeable with  original  manufac- 
turer's parts  and  apparatus.  Eureka 
Quality  means  perfection  in  workman- 
ship and  durability  of  materials. 


The 
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G.E.K.-10 
Showing 
Tip  unlocked 


Power  greater  than  the  amount  now  generated  by 
America's  mightiest  waterfall  flows  through  the 
hundreds  of  thousands  of 

Triggerlock  Controller  Fingers 

in  actual  service  each  day. 

They  are  standard  on  over  300  Electric  Railways. 
Made  within  sound  of  the  soft  thunder  of  Niagara 
Falls,  they  have  rapidly  won  themselves  a  place 
wherever  they  have  been  tried,  and  have  been 
faithful  aids  during  the  present  period  of  stress. 

While  the  assured  economy  of  the  reversible  and 
interchangeable  tip  is  apparent,  it  is  only  in  actual 
st^rvice  that  their  full  value  is  appreciated.  We 
make  fingers  for  all  types  of  controllers,  starters, 
trucks,  compensators,  etc.,  which  ace  perfected  in 
every  possible  way. 

Write  for  our  new  catalogue 
Note  change  of  firm  name 


RUSSELL  MANUFACTURING  COMPANY 


This  is  all  you  icrap  when 
both  sides  of  tip  are  worn 
out 


814-18  Bath  Ave.,  Niagara  Falls,  N.  Y. 


557  King  St.,  West,  Toronto,  Canada 


BAYONET 
EQUIPMENT 

High  Speed  Schedules  de- 
mand quick  but  secure  re- 
pairs on  the  road. 

Bayonet  Trolley  Harps  and 
Wheels  can  be  changed  in 
10  seconds  without  tools.  A 
pole  fitted  to  a  Bayonet  Base 
can    be    changed    in    one 

minute  by  use  of  Bayonet 

clamps. 

Rugged,  perfectly  fashioned 
and  serviceable,  this  detach- 
able feature  impairs  their 
durability  in  no  way. 

BAYONET  TROLLEY  HARP  COMPANY 

Springfield,  Ohio,  (J.  S.  A. 
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I    Van  Dorn  Car-and-Air  Couplers  I 


For  Heavy  City  and  Light  Interurban  Service 


No.  400 
Car-and-Air  Coupler 

With  No.  766  Spt-ing  Draft  Gear 
Vertical  Pivoting.     Tight  Lock 

I  ,  Couples  car  and  air  connections  automatically  by  impact.    Unlocked 

I  by  easily  accessible  unlock  levers.     Vertical   Pivoting   Heads   re- 

I  lieve  platform  strains  at  sharp  changes  in  grade. 

I  Couples  positively  Radial  movement   120° 

Van  Dorn  Coupler  Company,  2325  S.  Pauline  St.,  Chicago,  111. 
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I     GOULD  SLACK  ADJUSTERS     I 


DSTAIL8  OP  THE  GOULD  TYPE  SLACK  ADJUSTER  AS 
IPPLIBD  TO  AN  ELECTRIC  CAR  TRUCK 


Assure  Safety  at  All  Times  in  Braking 

A  predetermined  piston  travel  is  always  maintained.  The  motor- 
man  is  assured  the  same  braking  power  at  all  times. 

Economy  is  another  feature  which  should  not  be  overlooked.  All 
manual  adjustment  of  brakes  is  done  away  with,  less  power  consumed 
in  car  operation  and  a  great  saving  in  the  wear  and  tear  of  the  com- 
plete car  equipment  is  effected. 

Gould  Slack  Adjusters  pay  for  themselves  in  a  very  short  time. 


GOULD  COUPLER  COMPANY 


30  East  42nd  Street,  New  York 


Worki:  Depew.  N.  Y. 


Rookery  Bldg.,  Chicago 
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Western  Electric 

llRailway  Telephones 


Telephone  dispatching  means  better  man- 
agement. It  cuts  platform  expense,  improves 
headway,  localizes  blockades  and  offers  many- 
other  advantages  over  old  methods. 

Western  Electric  Telephones  are  the  tele- 
phones to  use  because  they  are  of  highest 
quality  and  are  made  to  stand  up  under 
unusual  service. 

The  photographs  shown  below  suggest  but 
a  few  of  the  many  uses  of  Western  Electric 
telephones  in  railway  operation. 


For  Dispatching 

A  weatherproof  iron-box 
telephone  designed  to 
fasten  to  the  poles  along 
the  line.  It  is  convenient 
and  is  the  most  efficient 
instrument  for  dispatching. 

For  Emergency 
Use 

A'  portable  telephone 
carried  in  the  car  for  use 
in  case  of  emergency.  The 
conductor  connects  it  to 
the  wires  along  the  line, 
thus  establishing  instant 
communication. 


No.  127S.A 


No.  1331-E 


Our  telephone  engineers  are  at  your  service 
for  consultation  in  regard  to  your  dispatching 
problems.  Write  our  nearest  house. 

Western  Electric  Company 

Om**»  im   All  ^Hn€iptd  Cilia* 


-  -  -t 


"NEVER-CREEP" 

First  Cost  is  Last  Cost 

THERE'S  no  upkeep  co«( 
connected  with  the  NEVER- 
CREEP — ill  installation  doem'l 
mean  an  annual 
pense. 


repair      ex- 


When  the  NEVER-CREEP  is  bi^ried.  its  cost 
ceases. 

Unlike  ordinary  anchors,  wet  weather  and 
seasonable  heavy  strains  do  not  affect  it  in  the 
least — it  continues  to  serve  you  well  and  good 
under  conditions  that  would  mean  havoc  to  old- 
fashioned  anchors. 

The  more  you  know  about  anchors  the  quicker 
you'll  recognize  NEVER-CREEP  as  a  revolu- 
tion in  itt  6eld. 

ASK  YOUR  JOBBER 

CHANCE  COMPANY 

Dept.  J  Centralio,  Mo. 


nnmillHimillHIIIIIHIIIItlllltltlllMMItlHIIHMIIIItlllllllllMllinilUIMIIIIIIIIIIIIIIIIIIIIIIIIIIHIIItlllllHUItlllimM 

vrntiriiiiiiiiiiiiiilnllllllilllllllliillllllwlllllllwllllllllllimiiimiiiiiitiiiHUiiittittt • ' m)i 


IKICK   \VHH  TOWKR  IN   RLNNINu  ^^..,,.^.,^ 

This  3-Section 

TRENTON  TOWER 

is  no!  only  more  convenient,  but  stronger  than  thr 
older  type. 

Tlic  top  section  is  reinforced  by  the  intermediate 
section.  The  3-tcction  design  makes  It  possible  to 
raise  the  platform  16  inches  higher  and  drop  it  12 
inches  lower  than  can  he  done  with  thr  old-slylr 
2-section  tower. 

Well  gladly  send  you  details. 

J.  R.  McCARDELL  CO. 

Trenton,  New  Jersey,  U.  S.  A. 
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amimiiiiiiiiiiiiMiiMiiiiniiiiiiiiiiiihiMiiiifiiiiriiiiintiiiiiiiiiiiiiniiiirtiiiititiiiiiiiiiiiriiiiiiiinitiiiiiiiiiiiniiiiuiiiiiiiriiiiiiiriiHitiii*- 

USEFUL 

I  ELECTRICIANS'  KNIFE 

A  handy  combination  for  | 

the   electrician,    combin-  | 

ing  an  emergency  screw  | 

driver,  a  knife  blade  for  | 

cutting  or  stripping  wire;  | 

locked  so  that  it  cannot  | 

close    during   use.      The  | 

commendable       features  | 

are     a     well-tempered  | 

blade,   a  strong   joint,   a  | 

solid     well-proportioned  | 

hand-fitting  handle  and  a  | 

lock   to   keep    the   blade  | 
securely    open,    yet| 

promptly     releas-  | 

able  when   it  is   desired  | 

to     close     the     blades.  | 

Screw    driver    blade    is  | 

locked  when  open ;  to  un-  | 

lock,     press     down     o  n  | 

large  blade.  | 

Mathias  Klein  &  Sons 

Canal  Station  25,  Chicago  | 


■iiiitniiiiiitniiiiiiiuiiiiNiriiiiiriiiiiititriiinttriiiiiiiiiiirttiiiiiiiriiiiiriMiiiuiiiiiirtiiiiiiiiiitiriiiltiiiimMllirilllltKiiirliiiiirtiriinlllfr 

1  STEEL  POLES  pole  purpose  i 


'.itmiHimiiiiiiHHiiiiimiiiiiiiiiiHiiiiiiirMiiniiiiuiMiiiiiiMiiuiiiuMiiiiiiiiiiiiiiHHiiiiiiiiiiiiriiiiiiiiitHiiiMiiiiuiiiiiHiiiiiiiHiiiiiiiiic 

HIGHEST     QUALITY 

TRACK  SPECIAL  WORK  I 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG   &   CROSSING  CO. 
CLEVELAND,  OHIO 


i  Cut   shows   Bates    Steel  Poles   in   use   by   the   Boyal   Swedish    Rtates    Hvs..    eiec-  = 

=  trifyiiig  the  steam  railroads  of  Sweden.   Lapland,  located  about  7  5  miles  tn^rTh  of  E 

§  tne  Arctic  Circle,   in  the  land  of  the  Midnight  Sun.  the  most  northerly  railroad  i 

=  of  the  world.  B 

=          Bates    Steel    Poles    are    becoming    universally    popular    world    wide.       Repeat  = 

I  orders  testify   iheit  general  suitability   for   every   Pole   purpose.  | 

I         Teletrapb,  Telephone,  Power  Transmission,  Electric  Trolley  Unes,  Electric  Ltghtloi,  Etc.  | 

=             Highest  rlaSB  anf]  moat  up.to-date  steel  pole  equipment  In  the  world.  = 

I             Our  STEEL  POLE  TREATISE  tella  the  Story.     AaK  for  it.  | 

=             About  2.000  tons  of  steel  constantly  on  hand:  hence  prompt  shipments.  i 

g             Tubular  Steel   Poles  cost  50    per    cent,    more    than   Bates    Steel    Poles,    yet  = 

=  Bates  Poles  are   100  per  cent,  stronger — uHU  last  100    per  cent,    longer,  cover    a  = 

3  mucft   broader    range   of  adaptability  and  are  much  more  artistic  than   Tubular  | 

=  Poles.    Ask  us  to  verify  these  facts.  £ 

I                         BATES  EXPANDED  STEEL  TRUSS  COMPANY                  '  I 

I  208  LaSalle  Street                                                           Chicago,  111.,  U.  S.  A.  | 

^'uuiMiiiniininiiiHiMiiiiiiiiitiiiiiitniiiriiniirtiiiriiiiiitiiiiiiifiiimiiMiHniiMiiMiriHniiiiiiiiiitiiiiniiiritiiittiiiiiiiuiiiiimRiinniA 
iiiiiiiiiiMiiiirMiiiiiiiiiniiitiiiiiiitiiiiiiiiMiiiiiittiiiiiiiitiiitiiiMiitiiiiiiiiiiiiiiiiiiiiiiiiMiiHtiHiiiMiiiniiiniiiiiiiiiuiiiHiiiiiiuiiiiiiiiiia 


HIGH-GRADE  TRACK 
WORK 

SWITCHES— MATES— FROGS— CROSSINGS 

COMPLETE  LAYOUTS 

IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHES 

HARD  CENTER  AND  MANGANESE 

CONSTRUCTION 

New  York  Switch  &  Grossing  Go. 


Hoboken,  N.  J. 


niimt iiHiiMiiiiHmiiimiiliiii(ililiiMiliiilliiiiitl)llliiiMiiiMlliiliiiliili(iiiiiiltliimiiiiiittlllimiiiilitiiiiitHiiiiiHiiiiitiiiiinitiii» 

tiilMiniitiiiimiiMiilttlllllllllllMnilliiiitiimiitMiiiimllimiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiliii iniiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiimiiim£ 

I    Dependable  Track  Work  | 
for  Electric  Railways 

I  Frogs,  Switches,  Switch  Standu,  | 

Crossings,  Special  Track  Work,  | 

Machine    and    Drop    Forgings,  | 

Pressed     Steel     and      Hammer  | 

Work.    Foundry  for  Manganese  | 

Steel   Castings   and   special  fa-  | 

cilities  for   heat   treating.     Let  | 

us  bid   on   vour   requirements.  | 

ST.  LOUIS  FROG  &  SWITCH  CO.  | 

ST.  LOUIS,  MO.  I 


~arMii<iiiiiiiiiiiiiiiii)iiiiiiiiiiiiitiiiiiiitiiitiiiiiitiiiiiiiriiiiiiiiiiiiiiiiiiiiii(iiiiirfiiiii(r(iiiii(iiiiiir(iiiitiiiiiiiti(iiiiiiiiiiiiitiiiiiiriii)  iub 
Bli.'timilimMiimntitmniiMtnriiintfm(iHmnmiin fifi-fi-n-'-.i.'h'M' > uriMMritiMiiiniiiiiiiiin niiiiimmii- 


S 


ntOC&SMTCHCO^ 


r-f. 


BARBOUR-STOCKWELL  CO. 

20.'5  Broadway,   CambridgejMjrt,   Ma«». 
E.taWished    1S58 


Manufacliarers  of 

Special  Work  for  Street  Railways 

Frogs,  Crossings,  Switches  and  Mates  1 

Turncnts  «nd   Cross  Connections 

Kerv'in   Portable  Croisovoro  | 

BaJkiMijAi-liciiIatedCaslManr;5\ncsoCrossiaSR,| 


I     I. 


"URNISHRn  I 
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PAGE  &  HILL  POLES  |  j      ELRECO  TUBULAR  POLES      | 

Effcrfirely  Butt-Treated  \   |  ^^rrm 


TNC    C>«*MFC(ICO  JOINT 


I  COMBINE 

I  Lowest  Cost                                   Lightest  Weight    ' 

I  Least  Maintenance          Greatest  Adaptability 

I  CatalOK  complete  with  enclneerlnc  dmta  aent  on  n«ac«t. 

I  ELECTRIC  RAILWAY   EQUIPMENT  CO. 

I  CINCINNATI,  OHIO 

I  New   Tork  OXt.  SO  Okurch  StraM 

SHIII<IIIHIUIIttllminilllMllllimillllllluimilllllUlllllllliamMMWIWMMNalMMIIM>NMMMINMHi^HM^MI 


:iiitiiiiiitiiiniiuiiiiimiiiiiiiitiiiiiiiiiiuiiiiuiiiuiiiiiiiuiii 


The  method  of  Butt-Treatment  used  at  the  Page  &  Hill  |     i 

plant  is  the  cumulative  result  of  years  of  work  and  study.  |     I 

The  tiesl  results  are  obtained  because  each  operation  has  |     3 

been  carefully  worked  out,   and  a  thorough  system   is  in  | 

force  which  produces  Butt-Treated  Poles  worthy  of  bear-  | 

ing  the  mark  of  quality  and  endurance — the  P  &  H  Brand.  | 

Northtru  IVhitt  Cedar  Polet.  Iftilern  Rid  Cedar  Poles.  I 

Butt-Treating— the  P  &  H  viay.  | 

PAGE  &  HILL  CO.  | 

Mlnoeapoli*  Chlcaco  Now  Tork  Ksntaa  City  i 

Dalls*  HooMon  LooinriUe  i 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

(Sincle,  Duplex  end  Three  Phaao) 

TROLLEY  WIRE 

{Round,  Grooved  or  Flsuro  S> 

BARE  COPPER  WIRES 

AND   CABLES 

MAGNET   WIRE 

I  Cotton  or  Asbestos) 


Amerlcanite  Rubber  Covered  Wire 
Incandescent   Lamp  Cord 


Galvanized  Iron  and  Steel 
Wire  and  Strand 


AMERICAN  ELECTRICAL  WORKS 

PblllipedeU.  R.  I. 

BoMon.   1T6  rxlM-tl:   Chlcaeo.    Ill  W.   Adanu:   Clerinnitt.  Tracttai  BU(  : 
N«w  York.  Ill  B<mj:  hoYruiclMe.  Ill  Uewmid:  iMUle.  !••  IM  At*.  ■>. 


itrllliitllliilillMir 


RDEBLIND 


Electrical 

Wires 

mat 

Cables 


JOHN   A. 


Made   kr 

ROEBMNGS   SONS   COMPANY 
TaSNTON.  M.  t. 


£nilUlllttlllllllllHIIIIIHIIIUIIIIIlllllllllllllllll 


THE  LINDSLEY  BROTHERS  CO. 

We.ter»"G00d   PolcS  Quiclc"  Northen. 

Oalak  ShlmitnU  Rooms 8a'.!-83i.7'j\Vmit  AdamaKi      Bnit  TraUlac 
ttvm  oar  I'llK'Adtl.  ILL.  Opra   Tuik   end 

MlaMPolto  "liat 


Spokane  —  81.  Loai* 


and  Cold" 


Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Tear  beet  laearaaee  acaiael   Uualator  bnakac* 

Hubbard  &  Company 


riTTMIIVKaH,  PA. 


f? 


I^ATIONAL 

TUBULAR  STEEL  POLES 

A»k    tor    "S'ATHty Al  ■'    flwMrfifi     No      M.    "SATIOSAL"    Tuhular    AImI    FtUt 

NATIONAL  TUBE  COMPANYMi        PITTSBURGH.  PA. 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


TransmiMion  Line  and  Special  Crossinv 
Structure^  Catenary  Bridges 

WRITE   FOR   OUR   NEW    DESCRIPTIVE   CATALOG. 

ARCHBOLD-BRADY  CO. 

Enginaare   A   Contractor*  SYRACUSE,   N.    Y. 


The  SCOOP  CONVEYOR 


For  Slorlnc  end  R»«h»- 

Loodinc  end  Unloedlaff  t , 

Trucke  end  We«eae.  Daaa 
Ike  work  et  Iron  •  to  IS  aMM 
end  keepe  eaulpweat  Hov- 
lac      Write  tor  Uleralar*. 

Portable  Machinory  Co. 
Paeeaic.  N.  J. 


LACKAWANNA  AIDS  TO  BETTER  TRACK 

^  our  douhlr-pmffr  wlTrrtlM-mt^nt   lit   lik.t    w<vk>   and  next    week*! 
iiae  and  land  (or  booklrta.   "I.orkawenne   DiwamnI  Ralle."  "Im- 
prorad  Traek  AppIIobcot."  and  "Track  Bolu  aod  Sptkee." 

lockowonwo  Steel  Comtaw 

Ottoe  aiU   Workei    Leekawaaaa,   N.   Y 
HatlaaMI         iMUen         rkiledrtekie     ,  *»»* 

•*  RipertM  01  Oer  CeMMnUI  PudetU.  TeenlidMad  iu«l  Cecp.  Mew  Tei* 
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SPECIAL 
RACK  WORK 


For  Electric  and  Steam  Railroads,  in  all  types 

of  construction 

Converter  and  Electric  Steel  Castings 

Hammer  and   Press  Forgings 

Seamless  Steel  Gas  Cylinders 

WM.WHARTON 

JR.  &  CO.  Incorr 

EASTON,  PA. 

Subsidiary    of   Taylor-WTiarton    Iron    &    Steel   Co. 
Hiyh    Bridge.    N.   J. 

OTHKR  PLANTS: 

Philadelphia   Roll   &  Machine  Co..  Philadelphia. 
Tioga  Steel  &  Iron  Co.,  Philadelphia. 


DIFFERENTIAL 

UTILITY  CARS 

Electric  Railways  I 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 

"If  it  In  onI,v  a  dump  car  it  is  not  a  Differential 


Differential  Car 
Company,  Inc. 


ORIGINATORS     OF 
MANGANESE  STEEL  I 
TRACK    WORK 

inmuniiiiiiiiiiMiiiiiMiiiiiiiMiitriMintMiiimiiiiUHiiiiH)iiiinrM!!MjnH(iMimiitiiiniiiiMniiii:riMiiiiiiiuMimiiiiiniiiiimiiiiiMiiiP 


:iiiiiiiMiimiii(iitiiiHiiiiiittiHiniiiiimHiiniiiiiimiiittiiiiuiiiiiiiiiiiimiiiiiiiiiiimiiiifiiiiiimiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiB 


iirniuiiiinuiMiiiiiiiiiiiiiiiiniitiniiMiiiiiiiniiniiinMiiiiiMiiuiniiiniiimiiiHiiiiiiiHiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiimJ      if(iMniiiiniiriiniiiiniiiiiiiiMMiiirMiiriMiiiiiiiiiiiMi^uiiiiruiiiiitiiiiiniiiiiHniiiiniMnNiiiiininiiiriMninMini>ihiiiiiiiiiiiiiiiiiiH^^ 


A  Great  Combination 


■■■'■■^■^■:;j'ly 


I  No.  I.  Flat  Wire,  to  sweep  croaaingB,  = 

=  No.  S.  Split    B.imboo,    to    handle    ligrht    dirt    and    snow    in    the  I 

S  Iroffs,  switches  and  curves.  i 

I  No.   a  Flat  Wire,  to  remove  ii-e.  slush  and  mud  from   the  same  1 

5  places  and   a   chisel    point   on    the  end   ol   the   handle   to  H 

=  loosen    the    ice    and   crust.  = 

I  None    suoenor    are    producetl    for    purposes    intended       No.    1  i 

=  supplied   with    or    without    handles,    and  No.    2    and   3   have   a  = 

=  chisel  on   the  end   of  handle   to   cut   the  crust  and' ice.   but   are  1 

I  supplied  without  ehiscl  if  desired.  | 

I  Wrtte   lor   pricrs.  = 

I  J.  W.  PAXSON  CO.,  Mfrs.  | 

I  1021  N.  Delaware  Ave.,  Philadelphia,  Pa.  I 

s  = 

niiiiiiHiiiiiKiiiiiiiimMiiiiiiiiiitmiiiiHiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiit iiiiiiiiii itiiiiiiiiiiiimii tiiiiiiiiiiiiiiiiiiimiiiiiR 


Bondlesteiv 

The  Standard  of  the  World 

Made  in  two  types  for  all  kinds  of 
work. 

For  ordinary  work  we  recommend  the 
Standard  Type;  where  the  current  in 
the  rail  is  feeble,  intermittent  or  en- 
tirely absent  the  High  Sensibility 
Type.  Both  are  covered  by  Bulletin 
No.  G-200.    Send  for  it. 


SMFimraMB 


rtcal  Instrumentg.  Meters  otid  Ctrcutt  Breakers 


§  2128    Woolworth   Bldg.  (^gSffl^  Works: 

I  NEW  YORK  ''SaaUJi'        BETHLEHEM,   PA. 

I  CHICAGO  CLEVELAND  DETROIT         | 

=       Monadnock  Block  Vickers   Bldg.  Majestic   Bldg.     | 

I  Other  Offices  in  principal  Cities  | 

7>iiiiniiiuiiniiiiuiniifiHiiiiiiiiiuiiiiiiiiuiiiiimiiiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininifiiiniiiiiiHniiiiiiiiiiiiiu>l 
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Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No.  1 


iDsnruics  poUda*  dc  not 
put  out  fires  Tb«y  00I7 
pay  for  th«  d«mMa  done 
by  the  fire.  The  delay 
rsoeed  by  harlnc  to  re- 
build or  repair  damace 
done  by  fire  often  costs 
more  than  the  Insurance 
Company  pays.  Avoid 
Ihla  delay  by^  e<)ulppin( 
your  Power  Bouse  with 
the  Une  BxetuMv* 
CASTLE  LIBERTY  No. 
1.  a  Three-Oallon  Carbon 
Tetrachloride  Type.  Hand 
Pomp  Fire  Kztlnruliher 
which  haa  raffldent  ca- 
pacity to  eztiniulah  al- 
most any  (Ire  apt  to  hap- 
pen around  the  Power 
Bouse. 

ComparatWe  and  com- 
peUlire  testa  hare  prayed 
that  a  CASTLE  LIB. 
KRTT  No.  1  can  extin- 
rulah  fire  that  could  not 
be  controlled  by  tweniy- 
aivht  oos-qoart  fire  ax- 
tlnrulsbera. 

The  eztlnmlshinc  asenl 
la  Castle  Liquid  approred 
for  OoTemment  tise  and 
used  by  leadiac  Corpora- 
tion*. Bailroads  and  Got- 
eromeotal  OepartmcDta. 

Writ*  tor  eompUU  is- 
teriptlon.  Wrtu  for 
"Safttt  Aheatf  utting 
the  real  tlcrt  0/  /Ir*  *x- 
tinmUAing  Ugntdt. 


James  M.  Castle 
Inc. 

812  Lincoln  Bld(. 
Philadelphia,    Pa. 

Mannfsrtnrers    and    DIstrlbvtors 
'   T"  ,    Kxtlorulshlnc  Apparatus 


■r       nmtiiiiiiiiitMHiiiiiiiiiiiitiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiHiiMiiiiiiiiiuimiiiiiiMmiiitiiiiiiiiiuiiiiiiHiiiiitiiiiriiitiiiiiiiiiiiiiti' 


MILWAUKEE  OIL 
STORAGE  SYSTEMS 


SELF-MEASURING  PUMPS 
KANT-LEEK  OIL  TANKS 

UNDERWRITER'S  LABELS 


CAR   JOURNAL  WASTE 
SATURATING  OUTFITS 


SEND  FOR  SPECIAL  RAILWAY 
Eq^UJPMENT  •  CATALOG 


MILWAUKEE  TANK  WORKS 

IVYILUfAUKEC,  U.S.A.. 


mini iitiiiiiiiiiiiiiniiniiiiiMuiliiB       rtfiitiiiiiitiiMiiuiiiiiiiHiiHiiiiii 


iiiimiiiiiii'iiiiiiiiiiiiititiiMiMiMiiiiiinuiHiiiiHiHmMiNi 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Worki:   BARBBRTON.  OHIO— BAYONNB,   N.  J. 


Bulldla* 
tb  St. 


BRANCH  OFFICES: 

HAVANA.  CUIIA.   Call*  de  Arular   104 
BOUSTON.  TKZA8.  Boatbaro  Parlflc  Bid* 
LOS  ANOKLES,  I    N    Van  Nujts  Bid*. 
NBW  ORLKANS.   ti.<l3  naronnv  8t 
PHll,AI>t:i.t>IIIA.    North    Amrrlran    Bids 
PITTSBUHaU.  Panoers'  Deposit  Baok  BMC. 


SALT  LAKX  Crrr.  70ft.«  SMms  BM(. 
SAN  PILANCISOO.  Shaldep  Bid*. 
SAM  JUAN,  Porto  Bice.  Roral  Bank  Bide.. 
SKATTLli.  i.   C    Smllh  Bid*..  Rooms  Iei4-1S1T 
TUCSON.  ARIZONA.  SaoU  RIU  Botai  Btdc. 


FOSTER  SUPERHEATERS 

A  n«ccttii)r  (or  turbine  protection,  eofine  cylinder  economjr  and  utilization  of  luperheat  for  iM  its  benefiti 

Power  Specialty  Company  gTii::.        Sil'VAlilJJiL     Clilii'V:,.    HI  Broadway,  New  York 


t^myt^oXmiioC^mr^t 
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PIFFERENTIAL 

UTILITY  CARS 


Electric  Railways  ! 

SAVE  MONEY! 


I-T-E 
Circuit  Breakers 

Best  in 

Design,  Construction,  Material 

For 

Heavy  Railway  Service 

PFrite    for    Hand    Book    of    the    I-T-E    Circuit 

Breaker   which   contains   Circuit  Breaker  data  for 

every   Service. 


507 


The  Gutter  Company 

Philadelphia 


1^  11^     \ 


Handle  all  construction 
material  with  Differential 
Cars. 

If  it  is  only  a  duiiin  car  it  is  not  a  Differential" 


Differential  Car 
Company,  Inc. 

141  Broadway 
New  York 


MttiiiniriiiiiitiuiiitMiiiit iiiMiiitiiiiiitiMiiii iitiiiiiiiiiiiMiiitiiiiwiuMiMiiiiiiiitiiiiiniMHMiiiiiiiMiiiHiiiiiiHiiiiiiHiiiniw       Mlllllllllllimiliiiiliiiiliiiliiiiiiiiinliiiiiiiliilniiiiniiiiiiiiiiiiiiiiiiiillliliinillliniiiiliiiiiiiiiliiili;tillililiiiiiiiiMllliniilllinilllliiiur 

■>iimiliiiiiiiiiiiiiiiiiiiil.iiin,iiiiiiiiiiimiilimriiiflrllliiriillr>lMliriililiriilimiimiimillliiriiiitririin niiiiiiiiililiiiiiiiliiiillimts     H"" '»'«» <i"""< """">' '"""" nixiiiiiiin iiiiiiiiiiiiiiiiiiiiiii iiiiii miiuuii niiiiiiiiiniiiiiir 


Poddy  right  Compound 

for 

Holding  Babbitt  Metal 

Poddyright  is  a  heat  resisting 
compound.  It  is  especially 
designed  to  hold  hot  metals 
such  as  babbitt. 
No  matter  how  hot  the  metal 
is  Poddyright  will  not  crack 
or  become  brittle.  It  can  be 
used  over  and  over  again.  In 
fact  it  is  guaranteed.  One  lb. 
can  be  used  100  times. 
Railway  men  know  how  much 
babbitt  is  lost  by  the  use  of 
putty,  etc.  Poddyright  en- 
ables you  to  do  away  with  all 
this  loss. 
It  will  pay  you  to  investigate. 

Write  for  samples 

Poddyright  Compound  Co., 

HARRISBURG.  PA. 


'HiiinnnmuiiiiiiiiiiiiffliiiiiiimiiimiiiiiiiiiniiiiiiniiiiiHiiiiiiuiiiiinniimniiiiiuiiiiiiiiiiiiiiniiiiiiiiiiHiinniiiiiniiiiiiiiii 


Drip  Points  for 
Added  Efficiency 

Tbey  prevent  creeping'  moisture  and  quickly  drain  the  petti- 
coat in  wet  weather,  keeping*  the  inner  area  dry. 

The  Above  Insulator — No.  72 — Voltagrea — Test — Dry  64,000. 
Wet   31,400.   Line   10.000. 

Our  engineers   are   always   ready  to  help   you  on   your   class 
insulator  problem.     Write  for  catalog. 

Hemingray  Glass  Company 

Muncie,  Ind. 

E«t.  1848— Inc.  1870 


'llllHIIIIIIIIIIIIIIIIIHIIIMIHIIIIIIHUIIIIIimilUlllllllltllllllHIIIIIIttllllllllllllllllllll 
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VAC-M   ARRESTERS 

The  Guardians  of  your 
Service 


Reduce  Insulator  Costs 
Standardize  On 

M  tANfTr 


"  The  Five  Leaders  are" 

MICANITE 

Empire  — Linotape— Kabl  ak— Mico 

Ijccause  they  arc  universally  used  by  all  railway 
motor  manufacturers  and  all  large  street  railway 
repair  shops. 

If  you  are  not  already  using  some  or  all  of  them 
let  us  suhmit  samples  and  descriptive  matter  on 
our  insulation  specialties. 

MICA  INSULATOR  CO. 

Manu/actur^rs 

68  Church  Street,  New  York       542  So.  Dearborn  St.,  Chicaco 

Worki:   Schenectady.  N.  Y. 


ruiiiMmmiiiiitiitiMiMHtiiMiiiiimnnmiii 


'Amarican"  Elactrie  Railway  Automatic  Signals. 
RECLAIMINCi   MACHINES)    for  recovering 
INSULATING     MACHINES  f    insulated  wira 


nnNmniiHiluiilinriiiiiiiHiillittiiU(llllllllniiiliiliiilttliililluilltlMlHritllimiHtiillllilMtMHlliliMHllllH*» 

BAKELITE-DILECTO  I 

c 

The  fieldi  of  usefulness  for  1 
Balielite-Dilecto  are  many  and  | 
varied  because  of  its  superior  | 
merit  over  materials  heretofore  I 
available  in  sheets,  tubes  or  | 
rods.  I 

The  exceptional  qualities  of 
Bakeliie-Dilcao  are  satisfying 
electric  railways  all  over  the 
country.    Investigate. 

THE    CONTINENTAL    FIBRE    CO. 

Nawarit,  Delaware 

BnutHi   Ofllcre: 

CRICAOO.  S32  8.  MIchlran  Are.     NEW  YORK.  S33  Bnuulwaj. 

Ptitatniivh  Offln.  301    Pltth  Ave.         San  rrandaco  Offle*. 

ftZA  Market  St.       Ixm  Anvelaa  Office.  «11  S.  Main  81. 

Canadian  Oflloi.  Cor    Kinr  and  Yonc*  8U.,  Torooto.  Ont.,  Cao. 


^       .A.        ^** 


'     MFG    ' 


Everything  In  IntulaHon^ 

WasM 
Aepbalta 
UnmiwwmJa 
I— laM^  Va 


Mtra 

VuUaohiad  ribr* 

VaralalMd  Cloih 

la«iitill«4  Tapes 

The  shn*  ere  eelr  •  fnr  ef  ear  pwidecto 

Wrtle  ■•  fee  aartkta*  te  Ikis  Uae  foe  ■•;  f«« 

MTTCHELL-RAND  MTG  CX) 
■   .NawTathacv 


WE-FU-GD  AND  BCAIFE 


II  T    T  Vi  ■  H  ^^  V  JaoF-rmNiMa  m  fii-mATioN  | 


FORD  TRIBLOC 

A  Chain  Hoist  that  excels  in  every  feature.  It  has 
Planetary  Gears,  Steel  Parts,  3^  to  1  factor  of  Safety. 
It's  iha  only  Block  that  carries  a  fire-ytar  guarantee. 

FORD  CHAIN  BLOCK  CO. 
Sacond   and   Diamond   Sts.,   PkiUdalpkia 
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\Gfean 

UhIoadmg\ 


Better  Tools  MaKe 
Better  Workmen 

Williams'  "Ag'rippa" 
Tool  Holders 

are  the  best 

J.  H.  WILLIAMS  &  CO. 
143  Richards  Street,  Brooklyn,  N.  Y. 
143  Vulcan  Street,  Buffalo,  N.  Y. 
143  So.  Clinton  St.,  Chicago,  III. 


Quick  and  thor- 
ough unloading 
with  a  Blaw 
Single  Line 
Bucket  elimi- 
nate^  waste  of 
materials  and 
the  necessity  of 
laborers  cleaning  up  the  cars  with  shovels.  Keep 
your  operating  costs  down  to  a  minimum. 

A  Blaw  Single  Line  Bucket  can  be  hooked  on  or 
off  the  crane  as  its  services  are  required,  or  can  be 
reeved  direct — as  in  the  illustration — and  is 
operated  by  a  single  hoisting  drum. 

A  Blaw  Single  Line  Bucket  will  apply  to  your 
present  crane  or  hoisting  equipment,  and  fit  in 
\nth  your  system  of  unloading  and  transferring 
materials. 

Write  us  for  more  detailed  information. 


BIAW^KNOX 

L«  COMPANY" 


nMUiMiiiiiiiiiiiiiiiiiiiiitiit iMiiiiiMiiiriiiiiiiiitmtttuiiiiiiiMiiiii iniiiiiiiiiiiitiiiiiiimuiiuuitiiiiiiiiiiiiuiiiiiuiiiiiiiiittp     -iiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiimiinimti iiiiiiiiii'iiiiiiiiiiiiiiiiuiiiiiHuiiiiiiiiiMiHiiiiHiiiKiiiiittiiiiiiiiiiimiiimmiiiv 


U7})'tiitiMiiuui'iiiitiiHiHiiiii|}iiiiiii|iiiuiiiuiHiiiiiiitiiiiMiiiiiiiiiiiininii>nitiiiiiitimrtiiiiiiii'iiiinrriiiii 

^         TOLEDO  CRANES 


Me»(    £wwy  /?»v*"''*''*"''' 


MiiiiiiiinMiiiiMiimiiiiimiiiuiiiiimiiiiiiiiiHiiiiiiiiiiiimiiimmiiiiiiiimiiiiiiiiiiiiiiiMiiiiMiiHMiiiiHiiiimiiiiiiiiiiiiiHiw^^ 


A  REAL  I 

RAIL  BOND  TESTER  | 

The  Vawter  New  Type  Direct  Reading  | 

Instrument   is   in   a   Class  by  Itself  | 


=        N*w  y«rl>  OIK»,  11  llr««t««r  <n».lud  OSu.  721  CItiiaH  IMr 

r        'm.bHrih  (Mku.  US  Oli.>*  BM(         &«.  rr*v*u  OAe*.  PUlla  SUf- 

Siiiilitiiiiiii[iiiriiiiiiiiiiiHriMiiiiitriiimntiiiiii)iiiiinitiiiiiiiiiiiitiiiiiii[tiiititiiniiiiiiiiniiiti[itr>"iiM 
iirtiiiiiDtiiiiiiniiitiiiiiiitiiiiiiiiiiniMiiMiiiiiiiiiiiriiiiiiiiiiiiiHliiiiiiiiiiiHiiiii 


iiiiiitiiiiiiiiiiiiiitii 

1:11 


■■'■     ■  ■MinncTB 

IIIMIIIllKllllllllllllllllli 


Siinplox  e  Jtlc! 


li^^^r<)a<ls-('^>Ilt^^lc.torJS-IIMlustrIefi» 

lenii>letc>ii,Kp!iil>'  ^  Co.,  Lttl. 


urimimiiiimiiiiiiitiMiiiiHiiiiiuiiitiiMiiiuiiimiiiiiHMiiiiitiiiiir'mmiiiiiimmiiiiUMiiMiiiiiiiiiiiniiiiiiimiiiimiiiimHMiHimii^^ 

BUCKEYE  JACKS       | 

I  high-grade  R.  R.  Track  and  Car  Jacks.  | 

I  The  Buckeye  Jack  Mfg.  Co.  I 

I  Alliance,  Ohio  | 


Send  for  Bulletin  if  you  have  Rail  Bondt 

THOMPSON-LEVERING  COMPANY 

PHILADELPHIA.  PA.,  U.  S.  A. 
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INTERNATIONAL 
FARE    REGISTER 


Trpe   R-10 
Single  Register 


International  Fare  Registers.  Single  regis- 
ters, round  and  square;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Hecren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

15   South    Tkroop   Street,   Chicago 


WE  CAN  CUT  YOUR  COST  OF 
HEATING  CURRENT 

Write  foi  THERMOSTATIC  CONTROL  INFORMATION 
ELECTRIC     HEATERS     Cut 

■^^— ^  Inatallation  and  Mainteoance 

VENTILATORS    Alto    Vwti- 

late  in  Stormy  Weather. 
THERMOSTATS     Saye     Cur- 
rent. 
ORIGINATED     the     uie     of 
NON-CORROSIVE  Wire  for 
Electric  Car  Heaters. 
— ^^— ^— ^— ^    ORIGINATED  The  Ventilated 

Coil  Support 
LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMENTS 
G«ld  Car  Heatiof  4  Lightini  Co.,  17  BaKery  PI..  New  York 


m 


A  Single  Segment  on  •  Complete  Commutator 

OQl  With  tqiul  ear*   In 


w  tanM  onl  with  mul  ear*   In  ear  aboiw.     TIm  octfa*  we 

■*S**J**!9Z "■**  '■LSBMM  tlwl  we  nn  wUm  u  welT  aa  to 
eearr  mhmHmop  ••  JMIA     Thai'a  «hr  ao  manr  rieetrte  rail- 


c« 


Thai'a  why  ao  manj  riaetrte  rail- 
aa  our  niun* 

Electrical  Mfg.  Co.,  Anaenia,  Coanecticvl 


Electric  car  heaters — thermostatic  control — 
pneumatic  car  door  operator* — buzzers, 
single-stroke  bells,  starting  signal  lights- 
special  resistances. 

CONSOLIDATED  CAR  HEATING  CO. 

ALBANY.  NEW  YORK.  CHICAGO 


Hale  &  Kilbum 
No.  ]06-AV  Stationary  Seat 
For  One -Man   Safety  Cars. 

The  unmatchable  H&K  Seat  beata  the  world  for  atrength 
and  lightneaa.  Every  Safety  Car  ahould  be  equipped  with  it. 

Hale  &  Kilburn  Corpn. 


New  York 

IDetroit 

Louisville 


Philadelphia 
Chicago 
Waahington 
San  Franciaco 


St.  Louis 

AtlanU 

Oaliaa 


VMMmmii 


iiitiiiiiiimiiiiiiiin 


llllllllltlllllDIIIII 

iiiiiiiimiiiiittiiii 


THE 


CLEVELAND 

Is  the  practical  Fare  Box  for 

One  Man  Car 


Let  us  tell  you  why 

The  Cleveland  Fare  Box 
Co. 

Qavaland,  Ohio 

,Oat. 

1 


Br— ahi  Pt*rta«,  Oat. 


iuimun^      Car  Heating  and  Ventilation 


!•  on(»  ot  Ihr  winter  prnblrm.  thai  jou  muirt 
nttla  without  delaj.  We  can  •how  yon  bow 
to  take  <-ar«  of  Imth.  with  on*  agmPiDit. 
Now  In  the  Umr  to  ret  rour  rar*  raa07  tor 
n(*it  winter.     Write  for  detalU. 

The  Peter  Smith  Heater  Company 
172S  Mt.  EUiott  Are.,  Detroit.  Mteli. 


irmramrvN 


an 

162   nAii.rroADS             1 

^SI:     DIXIE    CUP         1 

Penny  Vending  Mai-hines         ] 

i 

„„,.,  r.,.„... „  . .U.I, ULiJ  iL..    iiiiiiimi  iiiiii   ^ 
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I  I     Dies  of  Tool  Steel 

I  *■  One  reason  .why  ^ 

I  B-V    Punches 

I  Outwear  all  others 


i  No.  3— VUible 

I  Sight    Punch 

I  A  trial  will  convince  you  of  their  superiority.  | 

BONNEY-VEHSLAGE  TOOL  CO.        | 

E  61  New  Jersey  R.  R.  Ave.  i 

I  Newark.   N.   J.  | 

^uiiiiiniiiiiniiiiiiiiiiiiirtMHtiiiinriMnirniiiriiiniMiioiiiiiiiiiiiruiiiiMinitniiriiMiininriiiiiniininiiiitiiiiiiHniiiimiiiiMiiiiMitMii 

uiniiiiiiimiiimiiiiMtiiMiiiiiiiinriiittriiiiniMiiiriiiiiiiiiiriiiMiiniiitMiiiiiiiiiniiiriiiiiiiMiiiiiiiiiiuiiHiiiitiiiiiiiiiiiiiiiiinMiiiiiMiii;;; 


The  **1H^cap*Bxibe"   Battery 

for 

STORAGE  BATTERY 
STREET  CARS 

THEELECTRICSrORAGEEVTTERYCQ 

PHILADELPHIA 


=^iirtiiiintiiiiiiitiiiiniiiiiuiiiilntiiiHttiiiitiiMiiiirilitiiiiimiiiilliiiniillliilliniiiiinilillllllilliiiiiHiMMiiiiiiiiiHtiiiiiiiililiniliiliiiiR 
!jiiitiriiiiiriliiiiiiitrriiiiirMlliiililniiiiiiiliiiiiiiiiiiiliiiiiiiiilimiiiiriiiiuriiiii iiiiiHrriiiiiniiiiitiiiuiiiiiiiiiiniiiiiiiL.iiiiiiiililiiiiji 

Use  them  in  your  terminals—      | 

PEREY  TURNSTILES       | 

or  PASSIMETERS  j 

Faiter  than  iht  ticket  teller  | 

Percy  Manufacturing  Co.,  Inc.     | 

30ChurchStreet,  New  York  city  | 

ai iiiiiminriiiiiiiiiiijiiiiiifiiriiiiii iiiiiiilliiiiMliiiriiiiiiiiiiiiilillMliiiiiiliiiriiiiiiirilliiliiiiiiiliiriliillllillinilllllillullllllu' 

uiiitririiiiiiiitiiiiitt)iiiii(iiiiiiiiiiiiii(iiiitttiiiiniiititiiittMlitll)iiiiriiiiiitiiiiriiiiiiiiiiiiiriiitiiriin<itiitiiiiiiii<iiFiiHiHriiiiiiiiiiiiiilli^ 

Ifm    TRADEMARK     -P^     I 
ryingsafsteP  I 
(PATENTED)  tm^^         BEO  U  S  PAT  OFF.  M.  | 

I    ABSOLUTELY    NON- SLIPPING   ALWAYS    I 
Writ,  lor        IRVING  IRON  WORKS  CO.    I 

I  Catalog  2A2a  LONG   ISLAND   CITY.   N.  Y,   U.  S.   A.       | 

ntiniiiiMiiiHMllllllllliintlllHliliiintilliliiiiliriiiilllMllHtlilluilllHiiilllirMlliiiiliiiirilltlllilllliriiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiilriH 


Service 

American    Brand    equipment 

has   been   giving   service   for 

the  past  50  years. 

Durability  has  been  its  key- 
note. 

Our     Service    will     improve 

your  Service. 

Uniform   Caps  of  the   better 

sort. 

Badges,  Buttons,  Punches 
I  and    other    essentials    of    the 

I  very  best  kind. 

I  Write  for  particular* 

American  Ry.  Supply  Company 

I  134-136  Charles  St.,  New  York  City 

niiiimnmniiiiiniiiiiniiiiniiiiiiiiiiiiiiiiiiiiiriurtiiiiiiimiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiiiiiriiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiirii 

uiiiriiiiiiiMiiiiirMiiiiiiinriMiii^MiiiiMiiiuiiiiiiMiiiirrMniiiiiniiiiiiiuiiiHiiiuiniuiiiitMMiiiiiiiiiirHiniiiiiiiiiitiiiiiriiiiitriinniiiiic 

I    The  Kalamazoo  Trolley  Wheeb    | 


=  have   always  heen  made  of  en- 

1  tirely  new  metal,  which  accounts 

I  for    their    lone    life    WITHOUT 

I  INJURY    TO    THE    WIBE.      Do 

I  not  be  misled  by  statements  ol 

I  large   mileage,  because   a   wheel 

I  that  will  run  too  lone  will  dam- 

1  age  the  wire.     If  our  catalogrue 

1  does    not    show    the    style    you 

I  need,    write    us — the    LARGEST 

I  EXCLUSIVE  TROLLEY  WHEEL 

I  MAKERS  IN  THE  WORLD. 

I  THE  STAR  BRASS  WORKS            f 

i  KALAMAZOO,  MICH.,  U.  S.  A.                       | 

I  § 

S  S 

%iiiniMiiiiiiiiinniiiiniiiiniiiHiiiiiiiiiiiiniitiiiniitriiiiiii)iiiiriiiiiiiiiiiiiiriiiittiiiiiiiiiniiiiiiiiiiriiiiiirniniitiiiiiiiiiiiiiitiiiiiiuiiiS 
uiiiiiniiiiniiiiiiiiMini(itiiHiiinniiiiiiiiiiiiiiriiinuMiiuiiiiHniiiiiuMiiiuiiiiiuiMiuiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiMiiiiiiiiiiiiiiiiiitiiiii& 

i  McGuire-Cummings    Mfg.   I 

I  Company                  | 

I  General   Offices — 111    Wait  Monroe  St.,   CHICAGO        | 

City  and  Interurban  Cars  and  Truck*,     | 

I  Snow  Sweepers  and  Plows,                | 

I  Express,  Combination  and  Work  Cars,     | 

I  Electric  Locomotives                      | 

3  = 

S  S 

nniiiHiiMiiiiiitMiiiiUMiiiiiMiiniiiniiiiiiHnitnntiiiiiiiiiMiiiiMiiiHiiiiniitiiiiHMiiiiiiiMiiiniiiiiHiiiiiiiitiiiiiiuiiiiiiiiiiiiuiiiiiimm 
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Smith-Ward 
Brake  Slack  Adjusters 

Promote  Braking  Safety 

That  means  that  they  work  prac- 
tically 100%  efficient.  That  is 
as  near  perfect  as  any  mechani- 
cal device  can  be  made.  When 
your  cars  are  equipped  with 
Smith-Ward  Adjusters  there  are 
no  "ifs"  about  their  operation. 
They  are  "safe"  all  the  time. 
Hundreds  of  cars  equipped 
with  our  adjusters  now  in  daily 
operation  are  proofs  of  that 
statement. 

Ccm  you  Bay  that  of  any  other 
Adjuster? 

Smith-Ward  Brake  Co. 

Bush    Terminal    BIdg.    No.    I 

233  Thirty-Seventh  St.,  Brooklyn,  N.  Y. 


iHMiiiimiiiiiiiiwtumiiHiuiiiuiiiuiimiiiiuiiitiKr. 


"R«pro<laeti«i 
of  Ajas  Car 
Bra>>  that  ran 
336,000  mitaa 
bafor*  waarini 
too  thin  for  fur- 
tltor  um" 

Thia  Car  Braag  wa» 
l»nt  to  u«  hy  a  large 
Clavtrie  Railway  Syttem 

W«  4e  bol  cnaraatM  all  oar  Car  Rra.^.  m  wear  >•  Inni^-Mii 

>«•  Tto*  laoord  polaU  lo  why.  afUT  Uarty  roars'  nu  /••■■.c*. 

AMm  tUtatt  ataad  al  lb«  lop. 

A)ax    Oaa   ttntn;    Ckfrk    rtatw    aoO    BabblH    MMal*    bxic    m> 

Ininin  roar  dtTldnMl* 

Tk«v  af«  aatala  that  (tr*  nod  wrric* 

THE    AJAX    METAL    COMPANY 


Main  OAm  ami  Worfcai 
PHILAOCLPHIA,   PA. 


EmtmbllmhtJ    IBM 


Southam  Plant  i 
BIRMINGHAM,  ALA 


UIUUUI 

-LE  CARBONE" 
CARBON  BRUSHES 

^^^^^l^r 

Le  Car  bone 

Carbon    Brushes   are 
uniform.      They  talk 
for  themselves. 

W.  J.  Jeandron 

227  Fulton  Street 
New  York  City 

Pittabur.  Offiea,                          ,           Canadian  D^tribu.ora. 
a.  W..«.h  Bulldln,                        lorman   Tub.    «  Supply   C.  Ltd. 

Montr«al  and  Toronto 

Miiiiiimiiiiiiiuiiiimmiiiiiuiii 


B.  A.  Ilnnnan.  Jr..  Pnaldanl:  Charlai  C.  Ctnla.  Pint  riea-PraiMint: 
Prad.  C.  J.  Dtll.  Sacratary:  Harold  A.  Hatannn.  Vlca-Praaldanl  and  Traaa- 
utar;   Prad  C.   Dunham.   AiiliUnt  to  Pmidanl;    W.   C.   Lineoln.   Bii(U>aar. 


National  Railway  Appliance  Co. 

00  Fjut  42Dd  St.,  NEW  YORK  CITY 

llrc*mtn-l*a»tle    Corporallo".    ("hlrafo 
Nillonal  lUllwijt  Anpllanca  Co.,   Waih.riclcm.  n.   ('. 

RAILWAY  SUPPLIES 

BaUlas  AscnU  (or  Tool  8lecl  Oaar*  and  nnlona.  Ilalrhlna  Car 
Baofi.  Animtm  Black  AOiutcra,  Omweo  Paint  Oil>.  (bipp  Fir* 
KaaMtBC  Palot,  DTUbam  Hopper  Door  Dnica,  Feaalbla  Drap  Braka 
Staff,  Anflo-Amrrtcan  Tamlsh  Palnla,  EaaawU,  Borfacar  and 
Shop  Cleaner,  Jahoaoa  Far*  Boxes,  Prrrx  BMo  Bearint*,  MUlrr 
TroUap  flhim.  Bartmaa  Ocntdrtss  Centre  Plates,  On*  Man  Kero- 
••aa  rumaeca,  Kconomp  Fowar  Barlnx  .MHrra,  trvtr\  Street  Car 
Heaters,  R.  A  W.  Elertrle  Heaters,  OurUnd  Vratllatora,  National 
VmtrXy    Car   Kqulpmrnt    rnnipnny'a   t^ue    Man   C'ara.   Pitt   Handera. 


For  Every  Business  Want:   ''Think  SEARCHLIGHT  First'' 

01 IQ 


ATTENTION 


__---, 4  Uxm  Ik*  VttXnA 

•Mm  SevwuMat.  c«a  ai«r  pea  Iha  Id- 
ie«to«  track  malivlal  at  rarp  acoptioaal 
priNM: 
"ffg*  n*  ni*M.  'H   a   1*.  far  BMk. 

IMjM*   Wssas   of    ■■■    Braeas    for    anm. 

WJM  FMr  Aiwl*  Bar*.  ■»«.  rail  drtlUat 

_Th*  ahera  Matarlal   looaM  at  Kortolk. 
▼a.:  fiMi.ll.  J.  aaTCBwwo,  in._  A 

■nd  etyi 


M.  K.  FRANK 
fHoh  aidpH  FUtsbarsh.  Fa. 


POB  BALI 

6     50-FT. 

Interurban  Cars 

Complete 

Mounted  on  Standard  C-60-P 
Trucks;  4  West.  No.  56 
Motor*. 

Electric    Equipment   Co. 

Illllailelfhla     Pa 


FOR  SALE 
20  WritinRhoutc  101-B  Standard 

RAILWAY 
MOTORS 

cotnptrtr  with  g««rt,  ptnioni,  gear 
catct,  ailc  braringi,  rtc.  In  first- 
clisi  operating  condition  throughout. 

TRANSIT  EQtilPMENT  COMPANY 

ta\  Fifth  Avenua,  N««  Yoik 


April  17,  1920 
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POSITIONS  VACANT 


ARMATURE  winders  wanted  for  railway 
repair  shop,  vicinity  of  Chicago ;  experi- 
ence on  heavy  bar  wound  armatures 
desirable,  but  not  essential.  Give  full 
information,  including  past  experience  and 
when  available.  Address,  f-627,  Elec. 
Ry.  Journal,  Old  Colony  Bldg.,  Chicago. 

CHIEF  engineer  or  assistant  chief,  8,000 
liw.  Ohio  electric  generating  plant,  tubo 
and  comp.  Corliss  condensing  units ;  an 
aggressive  man  (preferably  age  35  or 
411),  who  can  handle  men,  is  willing  to 
assume  responsibility  and  who  knows 
combustion  and  can  produce  results,  is 
required.  Address,  P-631,  Elec.  Ry.  Jour- 
nal,   L.eader-News   Bldg.,   Cleveland. 

A  COMPETENT  track  foreman  wanted 
immediately:  Must  be  experienced  in 
.street  railway  work,  including:  electric 
welding  and  track  bonding.  Give  expe- 
rience, references,  photograph,  salary  de- 
sired, and  all  necessary  information  in 
ttrst  letter.  Galesburg  &.  Kewanee,  Elec- 
tric Railway  Company,  Kewanee,  Illinois. 

DRAFTSMAN  wanted:  Must  be  capable 
of  designing,  computing  and  laying  out 
special  track  work  for  electric  and  steam 
railroads ;  must  be  quick,  accurate  and 
experienced  in  this  Ime.  Give  full  par- 
ticulars with  reply  and  state  salary  ex- 
pected. New  York  Switch  &  Crossing  Co.. 
15th  and  Madison  Sts.,  Uoboken,  N.  J. 

ELiECTRICALi  draftsmen  wanted  ;  several, 
by  large  construction  firm  building  power 
stations  in  Central  West.  Will  pay  »l,8uu 
to  $2,4UU  for  men  with  experience  in  elec- 
trical design  in  connection  with  power 
stations,  apcording  to  ability.  Address, 
giving  age,  education,  experience  and 
salary  expected.  P-610,  Elec.  Ry.  Jour- 
nal, Old  Colony  Bldg.,  Chicago. 


ELECTRICAL  engineer  wanted,  technical 
graduate  with  good  broad  practical  ex- 
perience, electric  line  maintenance  and 
construction,  both  A.  C.  and  D.  C.  as  well 
as  experienced  power  plant  operation,  a 
knowledge  of  street  railway  construction 
and  operation,  is  very  desirable.  Must 
possess  managerial  and  executive  ability 
as  position  holds  a  very  good  future.  In 
reply  give  age,  experience,  references 
and  salary  desired.  P-620,  Elec.  Ry. 
Journal,  935  Real  Estate  Trust  Bldg., 
Phila.    . 


ELECTRICAL  engineer  wanted,  with  some 
experience  In  street  railway  work.  In  city 
In  Middle  West.  State  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-6U5,  Elec  Ry.  Journal,  Old  Colony 
Bldg.,   Chicago. 


EXPERIENCED  traffic  man  wanted.  Must 
understand  traffic  analyses.  schedule 
making,  and  be  able  to  take  full  charge 
of  traffic  department  for  large  company. 
Technical  man  preferred.  P-616,  Elec. 
Ry.  Journal,  Old  Colony  Bldg.,  Chicago. 

AN  experienced  car  barn  foreman  wanted 
for  suburban  carhouse  in  a  New  England 
town,  who  is  familiar  with  Westlnghouse 
H-L  equipment  and  General  Electric 
equipment.     P-618,  Elec  Ry.  Journal. 

FIRST-CLASS  draftsmen  wanted,  and  es- 
timators familiar  with  steam  and  elec- 
tric railway  passenger  equipment,  by 
large  manufacturing  concern  In  the  East. 
P-622,   Elec.   Ry.   Journal. 


GENERAL  bookkeeper  wanted  thoroughly 
experienced  In  street  railway,  gas  and 
electric  light  accounting,  and  capable  «f 
taking  charge  of  the  general  books  of  a 
large  public  utility  company  in  Middle 
West.  Will  pay  $200  per  month  to  right 
man.  P-628.  Elec.  Ry.  Journal,  Leader- 
News    Bldg.,    Cleveland. 


GENERAL  superintendent  wanted,  experi- 
enced In  construction  and  operation  of 
street  railway  properties  as  well  as  light- 
ing and  power.  Must  have  good  broiid 
experience  covering  these  lines  and  pos- 
sess magagerlal  and  executive  ability  for 
operating  property  of  about  100  mlle^ 
street  railway  and  10,000  light  and  power 
consumers.  Good  future  for  right  per- 
son possessing  the  above  qualities.  In 
reply  give  age,  experience,  salary  de- 
sired, when  could  report  for  work  as  well 
as  for  Interview.  P-62],  Elec.  Ry. 
Journal.  935  Real  Estate  Trust  Bldg., 
Phlla. 


POSITIONS  VACANT 


ONE  night  car  barn  foreman  wanted  on 
Southern  property,  100  cars.  P-636,  Elec. 
Ry.  Journal,  935  Real  Estate  Trust  Bldg., 
Philadelphia. 


MAN  experienced  in  direct  current  wanted, 
trolley  and  overhead  maintenance  and 
construction  work.  A  knowledge  of  A.  C, 
maintenance  and  construction  desirable 
but  not  essential.  Man  with  broad  ex- 
perience and  initiative  capable  of  de- 
veloping into  general  foreman  wanted. 
In  reply  give  full  particulars  of  experi- 
ence, salary  desired,  when  could  report 
for  work.  P-619,  Elec.  Ry.  Journal,  935 
Real  Estate  Trust  Bldg.,  Phila. 

POSITIONS    WANTED 

AUDITOR,  broad  experience  in  utility  ac- 
counting and  finance,  competent  execu- 
tive. Al  credentials.  PW-625,  Elec.  Ry. 
Journal. 

AUDITOR,  specialist  for  rehabilitating  trac- 
tion properties,  solicits  connection  with 
large  company ;  reference  present  em- 
ployer. PW-629  Elec.  Ry.  Journal, 
Leader-News    Bldg.,    Cleveland. 

ALLROUND  shop  man  wants  position  that 
will  be  permanent.  Have  had  experi- 
ence as  shop  foreman.  Address  PW- 
617,  Elec.  Ry.  Journal,  Old  Colony  Bldg.. 
Chicago. 

ELECTRICAL  engineer ;  14  years'  experi- 
ence operating,  appraising,  testing,  esti- 
mating, designing  :  eight  years  in  charge 
of  installation  and  maintenance  of  large 
railway  distribution  system,  including 
line,  conduit  and  lead  covered  cable  work, 
desires  to  locate  in  the  West.  PW-632, 
Elec.  Ry.  Journal,  Old  Colony  Bldg.. 
Chicago. 


EXECUTIVE  position  by  expert  operating 
or  transportation  man  ;  15  years'  experi- 
ence In  transportation  and  mechanical 
departments ;  also  3  years  steam  railroad 
work.  Age  35.  Will  consider  any  loca- 
ton  with  future.  References  A-1.  Ad- 
dress 104  N.  Third  St.,  Columbus,  Ohio. 
Henry  'Whlsner. 

GENERAL  superintendent  is  open  for  a 
position ;  experienced  in  all  branches  of 
street  railway  work.  Can  furnish  highest 
reference.  PW-633,  Elec.  Ry.  Journal. 
935  Real  Estate  Trust  Bldg.,  Philadelphia., 

MASTER  mechanic  desires  to  make  a 
change  ;  15  years'  experience  maintenance 
and  construction  ;  can  handle  men  and  get 
results ;  A-1  reference  from  past  and 
present  employers.  PW-634.  Elec.  Ry. 
Journal.  935  Real  Estate  Trust  Bldg., 
Philadelphia. 

MASTER  mechanic  wishes  to  make  a 
change;  have  had  16  years'  experience 
on  maintenance  and  construction  In  all 
Its  branches.  At  present  employed  as 
master  mechanic  by  a  road  operating 
from  60  to  70  cars.  Can  furnish  Al  ref- 
•  erence  from  last  and  present  employers. 
PW-614,  Elec.  Ry.  Journal,  935  Real  Es- 
tate Trust  Bldg.,  Phlla. 


POSITIONS   WANTED 


SUPERINTENDENT  age  thirty-six,  desires 
change,  fourteen  years  experience  m  op- 
eration and  maintenance  electric  railway 
and  lighting  properties ;  thoroughly  fa- 
miliar with  modern,  and  economical 
methods.  Reference  present  and  past 
employers.  PW-630  Electric  Railway 
Journal  935  Real  Estate  Trust  Bldg., 
Phila. 


AGENTS  AND  SALESMEN 

Manofacttirers  Attention 

Sales  representative  and  engineer,  S8 
years  of  age,  past  10  years  with  leading 
railway  supply  organization,  will  estab- 
lish connection  as  manufacturer's  agent 
or  representative,  steam  and  electric 
railway  supplies  on  commission  basis- 
with  salary  guarantee ;  $7,500  minimumi 
Member  of  Western  Railway  Club,  West- 
ern Society  of  Engineers,  American  In- 
stitute of  Electrical  Engineers,  Illinois- 
Athletic  Club.  Twenty  years  extensive^ 
acquaintance,  Chicago  and  Middle  Westr 
guarantees  capable  and  efficient  represen- 
tatlon.  Previous  executive  experleno* 
Western  district  manager.  AS-608,  EHea 
Ry.  Journal,  Old   Colony  Bldg.,   Chicago. 


WANTED  I 

Two  standard  interurban     I 

5 

Passenger  Trail  Cars  \ 

State  price  and  delivery  and  | 

at  what  point  cars  may  be  | 

inspected.      Give    full   de-  f 

scription  in  first  letter.  | 

W636 — Electric  Railway  Journal         | 
1570   Old   Colony  Bldg.,  Chicago,  111.    | 
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CARS  FOR  SALE 

3 — HcKaan    Swo-Blactrie    Can.  i 

la — uuieranttel  SO-jrd.  Can.  i 

5— OmoUb*  PuMDinr  Can.  £ 

60 — rreigM  Can.  f 

12 — Blectrle  ■•Is.  i 

C«f  oar  Lilt  ltd  Priet,  I 

}.   F.  DONAHOO  CO.,  BimiiDiham.  Ala.     I 


■  ■IIIIIOIIMrlllllllllllllllMIIIIMMItlllllltlllHIMIMMtlMOQ 

FOR  SALE  i 

GIRDER  RAILS  I 

100  TONS— 80  LBS.— 30  FOOT  I 

EXCELLENT  CONDITION  i 

DURHAM  IRON  WORKS      i 

Durham,  N.  C.  | 

IIIIMII tUMINMIUIIUIIIIIHtii? 


SECOND-HAND  GEARS  ^OR  SALE 


No 


P.,     BoTt, 
P.  In.      In. 


Teeth 

4  W.H.  93  Solid  Gears  3  5  4J  63 

3  W.  H.  93  Solid  Qeara  3  5  4-15/32  63 

2  W.  H.  93  Solid  Gears  3  5  4-7/16  63 

1  W.H.  93  Split  Gears   3  6  4J  63 

2  W.  H.  101  B  Solid 

Gears  3  5  4i  62 

3  W.  H.  101  B  SpUt 

Gears  3  5  4i  62  New 

1   W.  H.  101  B  Solid 

Geare  3  6  4-7/16  62 


No. 


F.,    Bore, 
P.  In.       In. 


2  W.H.  56  Split  Gears  3  5    4) 

5  W.  H.  56  Solid  Gears  3  5    3J 
1   G.    E.    1000    Solid 

Gears  3  4i  4 

1  G.E.  80  Split  Gears  3  5    4) 

1  Split  Gear  3  4J  3J 

1   Solid  Gear  3  5    4i 


TmA 
58 
58  New 

69  New 
69  New 
87 
62 


1  Solid  Gear 
1  Split  Gear 


3  5    4-3/16     S4 
3  6    3-7/32     64 


Secured  of  theae  geare  are  new,  the  othere  are  in  excellent  condition. 
Can  offer  very  attractive  pricee. 

NEWPORT  NEWS  &  HAMPTON  RAILWAY  GAS  &  ELECTRIC  CO. 
HAMPTON,  VIRGINIA 

W.  STEWART,  Parchaeing  Agent 
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RAILS  'N  STOCK  I  i  @ 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS 


% 


IMMEDIATE  SHIPMENT 
GUARANTEED 

10,000  Tons  New  12-lb.  to  100-lb.,  and  fattening*. 
40,000  Tons  New  Open-bearth,  first  quality,  80  lb. 
5,000  Tons  Relayers,  2S  to  100  lb.,  and  fastenings. 
Car  and  less  carload  inquiries  and  orders  solicited. 
Rails  cut  to  length]  for  all  purposes. 

TRACK  ACCESSORIES 
BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 
ABLE   TRACK,    DUMP    CARS, 
PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


I  2—300  kw,  Westg.,  3-pha5e,  60-c>cle,  370-v.,  A.C,  S75-V,, 

I  D.C.,  600  r.p.ra. 

I  2—200  kw.,  G.E.,  3-phase,  25-cycle,  85-v.,  A.C.,   12S-v.. 

I  D.C.,  8  pole,  375  r.p.m. 

i  1—150  kw.,  Westg.,  2-  or  3-phase,  60-cycle,  185-v.,  A.C., 

I  250-v.,  D.C.,  720  r.p.m. 

I  FREQUENCY  CHANGER  SET 

I  1 — 600  kva.,  Allis-Chalmers  Frequency  Changer  Sec,  SCO 

I  r.p.m.,    3-phase,    60-cycle,    2300-v.    one    end,    3-pkMe, 

i  6600-v.,  25-cycle  on  other  end. 

I  ARCHER  &  BALDWIN,  INC. 

i  114-118  Liberty  Street.  Mew  York  City 

I  Telephone  iSSI-i))!  Sector 

ntiiiimiiiiiiiiitiriiinHmmiiiiimiimifiKuiiHiiiiiiiHiMiiiiiiiiipiiiimi uimioiiiiitiimiiiiiimiiiiMMMMMMMMnM 
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Parh  BuUdloa 
Pittsburgh,  Pa. 


Tribun*  BuUdlna,  154  NaaMu  St. 

New  York,  N.  Y. 


S     I 


INTERURBAN   CAR 

IMMEDIATE  DELIVERY 

CAR  BODY — Nilea  Car  Companj 
Psssiium  compartmrat.  oumblnrd  bacrare  and  anokar. 

Lenrth  orer  bumprn S2-ft.  6-I11. 

Bstreme  width 9-ft.  0-ln. 

Heirht — rail  to  run.  bd 13-n.  2-ln. 

SestlnK  capacity 60 

TRUCKS— American   LocomotiT* 

Wheel  baae fl  ft.  10-ln. 

True*  centers 30fl,     8-ln. 

Dlam  ot  wheels .lOln.  Axle* •.la. 

EQUIPMENT 

4 — WeeturhouM  112B  Motora. 
2 — K.34B  ConlroUers. 
CP  27  Air  Compreasom. 
Weatlnrhoune  Air  Brake. 
Peter  Smith  Hot  Water  Heater. 

L.  C.  VAN  NESS. 
14.')1    Union   Trust    Bldf..  Cincinnati,  Ohio. 


FOR  SALE 

TILDEN  CAR 
REPLACERS 

15  Pairs  new  Genuine 
Tilden  No.  3  Car  Replacing 
Frogs  for  60  to  85  lb.  rail, 
complete  with  clamp. 
Weight    per  pair  208   lbs. 

Atlraetipa  pric9  on  application 

THE  J.  C.  WHITE  ENGINEERING 
CORPORATION 

4J  Exchange  Place,  New  York 


STREET  CARS 


i-n..  4-n.  mta.  ga. 

ipasiU   SS. 

VimOUaa.    Will  «i 

ep«Mloa  It  amiad 

«— «*-tt.  44t.  SK-I^  taj^jiHB 


^LNICKER 


IN 


ST.  LOUIS 


fmr  a  Hat  ot  hundrwJt  of  othmr  an- 
mnml  hmrgmna  in  Rail;  Railway 
mnd  InJumtrial  Machinery  and 
t^mpmant  writ*  for  Our  LatatI 
Canormt  BaUaUm, 


Caution— RAIL  USERS 

If  you  contennplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

New  12-Ib.  Rails,  splices,  bolts  and  nuts. 

New  30-lb.  Rails,  angle  bars,  bolts  and  nuts. 

70-lb.  ASCE  Relayers. 

New  80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

New  90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  (tone  soon.    Write  or  wire  for  our  quotations. 

HYMANMICHAELS  COMPANY 

531  Peoples  Gas  BIdg.,  Chicago 

BRANCH   OFFICES:     Firtt  National   Bank   Bldg.,   Pittaburgh,   Pa.;   RaUwif 

Exchange  Bldg.,  St.  Louia,  Mo.;  Eatt  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  Eaii  Chicago.  Ind.  and  St.  Louia,  Mo. 


WORRYLESS  ELECTRICAL  REPAIRS 


AX!. 


or  DjO.  Baton  and  giwalBra.  ttarlera  walOar*.  eoatrollera, 
QwUt  abiPBanl  (ram  atoek  matMlal.  ot  colla.  coamniator*— 
iiMiillir  aar  lalUato  alaiid  tar  aar  vr*4mH. 


Oa  aU 

Of  aaytltfas  ataolrtaa 
■tafia     haaftaaa.  ••«. 

CAREFUL  A  CCURATE 

LEVELAND  ArMATURE  ▼▼  ORKS,  Inc. 

EST.  ISM  4TM-4.4  ST.   CLAIR   AVE.   CLCVEUUVD  INC  IStS 


WORRYLESS 
< 
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Electric  Railway  for  Sale! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillsboro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

4000  tons  No.  1,  70-lb.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6 — Babcock  &  Wilcox  Boilers,  16S-lb.  pressure,  equipped  with 
American  Stokers,  forced  and  induced  draft,  and  econo- 
mizers. 

2 — Corliss  Engines. 
Generators. 
Switchboards  and  Transformers. 

2 — Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

Suitable  for  Industrials  only. 
5 — Box  Cars. 
3 — Flat  Cars. 
1 — Derrick  Car. 
5 — Gondolas. 
I  3 — Gondola  Cars,  Center  Dump. 

A  number  of  all  steel  Bridges  for  quick 
acceptance  at  $1.00  per  100  lbs.  as  is 

i  Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  will 

I  be  pleased  to  submit  quotations  and  further  particulars. 

I    HYMAN- MICHAELS  COMPANY 

(Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  III. 

Branches:  New  York  City — Pittsburgh — St.  Louis 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatus  and  Supplies  Used  by  the  Electric  Railway  Industry  with 
Names  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


A4ir«rti<las,  StraH  Car 
OoUMrTliie- 


BarroD  O. 


iBcanoU-Band  Co. 


iBCmoU-BaDd  Co. 


Wafton  Kae'I  InMmineot  Co. 
Aaaban,  Omj 

'^-»~'  Co.  Tbe. 

Baetite  Sarrioe  BuppUm  Co. 

Oklo  Braa  Ob. 

Waaurn  Blaelrlc  Co. 

Waallattioiue  Blec   *  U.  Oo. 
Amgit  Ban 

Lackawanna  Steel  Co, 
Atfk  ••araa*  Tanks,  Caat  Ina 

Ornn  bkIimciIdc  Company 


BriD  Co..  Tba  J.  O. 
Asia  Btralcbtaoan 

Colombia  M.  W.  k  U.  I    Oo. 
Axlaa.  Car  WbMl 

nwwli  Oar  Truck  Co. 

Brin  Oa..  Tba  J.  O. 

■L  Looto  Ov  Co. 

WaadBftf  Meal  Works  Oo- 

WeaUncbonsa  Elae.  4  M.  Oo. 


Alax  Metal  Co. 
Mar»JoiMa  BraM  A  Metal  Co. 
■akbttt  Metal  HoUtac  OoBpaaJ 

Poddrrliht  Compound  Oo. 
■akklMliia   De*lc«a 

Oetubta  M.  w.  *  M.  I.  Co. 
Badisa  aa4  Button* 

Am«4ran  lUllwar  Sappljr  Co. 
Wactric  Ben  Ice  SappUee  Co. 
InlamatiOfial  lt««l*ter  Co..  The 
WaMarn  Klectri?  Co. 
BKMeetaa,  vn 

Katlanal  Carbon  Co..  Inc. 
Electric  Co. 


Btartnc  Biorare  Batlarr  Oo. 
National  Carbon  Co..  Inc. 
Western  Blactrtc  Co. 


Metal  Co. 
Car  Truck  Co. 
lOo. 
M.  W.  A  M.  I. 


A  kalal  Oo. 


'  Osaai 

orrSe  J  o 


s 


tapplj  Oo. 


Kftllonal   Tub*  Oo. 

Am*r1r«n  At#»l  A  Wife  Os. 
R/i'l>^  'mlth  Cn. 
mdlng   Appemla* 
American  Slevl  A  Wire  Oo. 


itae.  A  M.  Co. 
M^lraw  nin  Booh  Co..  bw. 


A   Cn 
Broe    Oo. 
Brae*   On 
_~  Oo. 

Ontit^^^plsr  Oo. 
Nsllnnal  II*.  AppNaaea  Oo. 
amiih  W«M  nr%k«  Co. 
WesUaaVnue  Tractioa  Blibs  OO. 


Brake  Bboee 

Amer.  Brake  Shoe  A  Fdry.  Co. 

Barboor-StockweU  Co. 

Bemla  Car  Track  Co. 

BriU  Co..  The  J.  G. 

ColombU  M.  W.  A  M.  I.  Co. 

St.  Louis  Car  Co. 
Brake*,    Brake   Systems    and    Braks 
Parta 

Acklcy  Brake  A  Supply  Corp. 

Allli-Chalmcrs  Mfr.  Co. 

BemlB  Car  Truck  Oo. 

Brill  Co..  The  J.   O. 

Columbia  M.  W.  A  M.  I.  Co. 

Oenaral  Kleetric  Co. 

Mattonal    Brake  Co. 

St.  Louis  Car  Co. 

Safety    Car    Derlcee    Co. 

Waatuwboase  Traction  Brake  Co. 
Brieks,  Fire 

Orem    Rnrioeertnf   Co. 
Brldsra  and  Ituililiiie" 

Am*.ncan   Brirfcr  Co. 
Bra«ms,  Track,  Bt<wi  ur  Battaa 

Pazson  Co..  1.  W. 

Weetem  Blectrie  Co. 

Zelnlcker.  Walter  A..  Supply  Co.. 
Inc. 
Braahae,  Qvbon 

General  Blecirlc  Co. 

Jeandron.  W.  J. 

Monran  (Vuciblf  Co. 

nnlted   Statf*  Graphite  Co. 

WpHtrni  Blix^trlc  Co. 

W^ntinrhouM   nsc.   A   X.  Oo. 
Brashes,  tiraphlta 

nnlted  Statea  Oraphite  Oo. 
Brasb  BoMen 

Anderson  Mtr.  Co..  A.  A  J.  M. 

Columbia  M.  W.  A  M.  I.  Oo. 

Knreka  Co. 

nower,  D.  B. 
Backets 

BlaW'Xnox  Co. 
Bonkers.  Osal 

American  Brldfc  Co. 
Boshlnrs.  Caiw  Hardened   and 
Msnrnncs^ 

B^-mU  Cur  Tnick  Co. 
Boshlncs,  Orsphlle  and  Waadsn 

Bnnnd  BmoV   CMilcao  Bsarlnt  Oo. 
Boshlais.  Trnllo    Wheel 

iTDi  Co  .  n  II. 

Cables.      (Bre  WIree  and  Cables) 
Carbon    Bmsbes.       (Bee    Brushes, 

OsrlmK) 
Cbrbsn  Projector 

NsMrtnn!  rnrbon  Co..  Inc. 
rar+i.ri     rt,    f.^craphlc 

*-  >'nn  Co..   Inc. 

Car  I  I  Its 

> ..:  .      '.    .;  txm    Co.     Inc. 

Cbr  Muipment.      (Pnr  Fsndsrs. 

Hsatcrs,       Kecisters,       Wbeela, 

Ht.,   ttr*   those    hradinc*> 
Cbr  Trlmmlnca.      (  Kor  C  o  r  t  a  I  n  a, 

R^Kl*(rr«.     Dnnrs.     Beats,    ate., 

■ee   lhn«e    headlnas) 
Oar  Panel   Hafely  Bwllehse 

Weetlnchnnss  Else.  A  Mfr.  Oo. 
nvd.   Dump 

DlirrmiUal  Car  Co. 
OOtik    PBaasacsr,    Prslcbt,    Kx 


American  Car  Co. 

Brln   Co.    The  J.   O 

Kiihhnsn    Car  Co..    O.  C. 

McOnlreCiimmlnts    Mf«.    Oo. 

Ifallooal    Rt.    Anpllanoa   Oo. 

Oitood  Driullcr  Car  Co. 

M.  LooU  Car  Co 

Wasnn  Mfr    Cn 
Ctars,  Heeond  Rand 

■lectrlc  Bqolpmeat  00. 
Cbr.  ■sH-yrsBslisd 


A|a«  Mcul  Company 
Andsrwn  M((~0d7  A.  A  J.  II 
Spln9ib4aM.  W.  A  M.  I.  Oo. 

mo'  Bros*  A  Metal  Oo. 
OmMocl  Or«y  trso  aad 

American  Bridve  Co. 
American   Steal   Foondrtea 
BemU 


I.  Co 


r«r  Tmck  Oo 

Cnlnmhis    M    W    A  M. 

Bl    l^inu  Car  On 

BlsndsM   e«,^   Wnrke  Oo. 
f^atlaos.  MslleaM*  and  Braaa 

AaMe.  Brsk*  Khne  A  Pdry.  Oo 

Bmris  CJar  Tm<-«i  Co 

OalMiWa  M    W    A  M.  I.  Oo 

•l  LoM*  Ov  Oo. 
flkMrnro  Mf  aotrtsesra,  TVoBoy 

■Portfte 
OMe  Bn 


■aretea  Boppnea  Oo. 
Oa. 


Wood  Oo. 

Mattooal  CbRS  Oo„ 


Ibe. 


checks,   Kmployeec* 

Aoiericaa  Railway  Supply  Co. 
dreoit  Breoketa 

Cutter  Blectrleal  A  Mt(.  Co..  The 

Oeneral  Xlectrie  Oo. 

Western  IBectrlc  Co. 

Wastiacbaaae  Eloc.  A  Mfr.  Co. 
Clampe  aod  Connectors   for   Wiree 
and  Cables 

Anderson  Mf(.  Co..  A.  A  J.  M. 

Doswrt  A  Co. 

Electric    Railway    Equipment    Co. 

Electric  Serrlco  Supplies  Co. 

Eureka  Co. 

Oeneral   Electric  Co. 

Hubbard   A   Co. 

Klein  A  Sons.  Malhlas 

Ohio    Brass   Co. 

Western  Electric  Co. 

Westlnrhouse  Elec.  A  Mfr.  Co. 
Cleaners  and  Scrapers— Track    (Bee 
also  8now-l'loivs,  Sweepers  and 
Brooms) 

Brill  Co..  The  J.  O. 

Ohio   Brass  Co. 

Wi-stcni  Blwtric  Co. 
Clusters  and  Sockete 

Oeneral  Electric  Co. 
Coal  and  Ash  Handllnr.      (Sse  Con- 
Teyine  aod  Holstinr  Machinsryl 
OoU  Boadlnc  and  WIndlnr  Maehlnss 

OolumbU  M.  W.  A  M.  I.  Co. 

Electric  Serrlce  SuppUee  Co. 

Western  Elctrir-  Co 
Colls,   Armslors  and   Field 

Cleveland  Armature  Works 

Columbia  M.  W.  A  M.  I.  Co. 

DAW  Foa*  Co. 

Oeneral   Electric  Co. 

Weatinrhouse  Elec.   A  M.  Oo. 
Colla,  Choke  aad  KlekhiK 

Electric   Serrlce   Supplies  Ck>. 

Oeoeral  Electric  Co. 

Westlnrhouse  Elec.  A  M.  Oo. 
Ooto  Osnntlar  Maehlaas 

Electric  Serrlce  SuppUea  Oo. 

International  Rerlatar  Oo„  Tbe 

Johnnon   Fsre  Box  Oo. 
ConibuAtion  Systems 

£tiffini;cr  Co..  The 
Oanaasoa 

BaabnoetHc  Oo. 
OoBBiatator  Blotters 

Electric  Serrlre  Supplleo  Oo. 

Oeneral   Electric  Co. 

WaatlnrhouM)  Blec.  A  Mfr.  Oo. 
OtaaMotor  Trohir   Dsrieea 

Oaieral   Electric   Co. 
Oaaaatater  or  Part* 

Cameron  Electrical  Mfr.  Co. 

Clerelsnd   Armature  Works 

Columbis  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

Oenaral   Electric  Oo. 

Mica  Insulator  Co. 

Western  Electric  Co. 

Westlnrhouse    Else.    A    Mfr.   Oo 
Comjrsasora.  Air 

Anii<<?hnlmrni  Mfr.  Co. 

Chlrnro  Pneumatic  Tool  Co. 

OenwRl   Electric  Co. 

InrcrsollRand   Co. 

Weatlnrhouaa  IVae.  Braka  Oo. 
Oomiirsasin.  Oaa 

Inrenolt-Kaad  Co. 


'"  Products  Co. 


le    Mlir 

Bin" 

Osoerfi 

Ms- 

OoMloDMrs 

Allls  Chnlmcra  Mfr.  Co. 
OanersI   Electric  Co. 
Westlnrhouse  Blec.  A  Mfr.  Co. 


Chleoro  Fiwo  Mfr.  Co. 
OonArit*.  FlnMo 

Tglrolar  wovoa  Fahrie  Oo. 
Oogjiiillo.  Vm: 

Waalani  Bloairln  Oo. 


raatlnrbaaa* 
Oootrallsr  F1—ws 
Bnssell  Mfr    Oo 
Cenlrallsrs  or  Forts 

All|.rhiilmrr«  M(i    Co 

Cnlumbis  M    W.  A  M.  I.  Oo 

■nreka  Co 

OanarsI   Electric  Co 

Roasell  Mfr.  Co 

Weatlnrbntw*  Elee.  A  Mtr.  Oo 
Ow»»ll»  ■  Hill  II 

Blae.   Beirfcio  Bapplleo  Oo. 
OOMroninr   Bjstesas 

Oro>r«l    P.le<-trie  Oo. 

WaetlnihniiM-    Btae.    A   Mfr.  Oo 
Osasiiiers.   Rotary 

AI1I*  Chalmers    Mfr.    Ob. 

OenersI    ICIe>rtr1c  Oo. 

Wr.trm  f7lf,'trtc  Co. 

Weallnrbnnn  Else.   A  Mfr.  Oo 
CMireyor*.  Bell 

Portable    Machloay    Oo. 


Coavcyoia,  Coal  aad  Ash 

Green    Bar.  Oo. 

Portable  Machinery  Co. 
CooTsyors.   Portable 

Poruble  Machinery  Co. 
CoBTeylnr  and  Holstinr  Maehiaefr 

American  Bridge  Co. 

Columbia  M.  W.  A  M.  I.  Oo. 

Green  Enr.  Co. 

Poruble  Machinery  Q>. 
Coollnr  Hrstems 

Spray  Eiirinccrinr  Co. 
Capper  Wire 

Anaconda  Copper  Mininr  Oo. 
Card.  Bell,  Trolley,  Bectster,  etc. 

BriU  Co..  The  J.  O. 

Electric  Serrlce  Supplies  Co. 

International    Bevister   Co..    The 

Eoeblinr's  Sons  Co..  John  A. 

Samson  Cordare  Works 
Cord  Ooaaeetors  and  Conptsrs 

Kedrle  Serrlco  Soppllaa  Oo. 

Samson  Cordare  Works 

Wood  Co..  Chaa.  M. 
Oanplrrs,  Oar 

Bnl)  Co..  The  J.  O. 

<=^ml<i  Coupler  Co. 

Ohio   Brass  Ck>. 

Vsn    Dom   Coupler  Co. 

Westinrbotia*  Trae.  Braka  Oo. 
Craam 

Allis-Chahners  Mtr.  Co. 

Nlles-Bement-Poad  Co. 

Toledo  Bridre  A  Crane  Co..  Tbe 
Creosatlnf.        (Sse    Wood    Preaarra- 

llves) 
Cross   Arms.      (Ses  Brackets) 
Crosslas  Fooadatloos 

Intemstional  Steel  Tip  CV> 
Crosslnr  glrnala.       (Bee  BIcnala, 

rrosalne) 
Croaalnra,  Fror  A  Bwlteb 

»h.iiioii.  Jr..   A  Co..  Wm. 
Crosslnits,     Track.       (Be*    Track. 

Special   Work) 
C^Urrt    ril»e,  Concrete 

Massey  l^oncrcte  Products  Co. 
Calirs>«a 

Stark  Bolllnr  Mill  Co. 


Brill  Co..  The  J.  G. 
Du  Pont  Fabrikoid  Co. 
Edwards  Co..  Inc..  The  O.  M. 
Electric  Serrice  Suppllsa  Co. 
8t    Louis  Car  Co. 
Cotoata 

Chlcaro  Fnae  Mfr.  Co. 


Archer  A  Baldwin 

ClsTolaad  Armature  Works 

Electric  Equipment  Co. 

Footer  Co..   L.    B. 

GriswoM  Maehln*  Co..  Goo.  M. 

Rytoao  Mtcbaala  Oq. 

MacOorsrn  A  Co.,  uo, 

Zelnlcker    Supply    Oo_    Ins., 
Wslter  A 
DsraUbir  Dsiicoa.     (Bae  olaa  Tnfi 
Work) 

aereland  Froc  A  Croasinr  Oo 
Dootlootloo  SteiM 

Colombia  IT  W.  A  M.  I.  Co 

Fle^trtc    Serrlce    Bopplls*   Ol 

Wecitcm  Blertrtc  Co. 
Dcteclivs  Bsriles 
__Wt.h  aerrio*  P.  Edward 

Weatero  Eleetric  Oo. 
Dan.  L«lh* 

WIMUm>   A  On      J    R 
Boor    Opcrallnr    Devices 

Conxilldslnl  Car  Hcallnr  Oo. 

Nstlonsl    Pncumstle   Co..    loe. 

Safety  Csr   DcTlees  Co 
Ooors  and    Dnor   Flztors* 

Brill  Co..  Tbs  J.  e. 

Edwards  Co..  lnc„  Tbe  O.  M. 

Ooocral  Electric  Qo. 

Rale  A   Kllburn  Corp. 
Doors.  FoMlnr  VssUbole 

National  Pneumstic  Oo.  Inc 
Draft  Rlrrlnr.  (Bse  Coaplcrs) 
Prills,  Bock 

Tnrcrsoll-Rand  Co. 
DrIIU.  Track 

Amertcoa  BlasI  A  WIr*  Oo. 

Chlcaao  FmuiboIIi)  Tool  Oo. 

Blectrie  MTTleo  BupnUe*  Co. 

Nllee-Heui»'iit-Pwtid  Oo. 

Ohio  Br<i««  Co 
Diliiiilar  Cope.  BanllafT  Paaar 

tndlridiisl  Orinklnr  Cup  Co..  Inc. 
Drreta,  Band 

Elaclric  Berrlce  Supplies  Oo. 

Zolnlcacr    Supply   Co..    Inc.. 
Walter  A. 
Isotilsal  Wins  aad   Cable* 

RoebHnr'*  Bans  Co..  J.  A. 

^National  Carbon  Co..  Inc. 
■arhmsa.    Oooooltlac    OoatractlBr 
end  Opeiatlar 

Archboirt  Brs'lr    Oo. 

Arnold  Co  .  The 

Clark  Mansrement  Corp..  ■.  W. 
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Now  the 

ONE-MAN   SAFETY   CAR 

has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2^ 

inches  wheel  treads;  for  narrow 

heads. 
Pattern  No.  D-87,  2f  inches  to  3 

inches  wheel   treads;    for  wide 

heads. 
And  use  Solid  EndPlateBrake  heads 

for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 

332  S.  Michi^n  Ave.,  Chicago     Chattanooga,  Tenn. 


iiimiiiiiiiiiiiiiiiniiiiiiniiiiiiiriiiiiimiiiiiimiiiiimiiiiMiiiiiiiiiiriiiiiiiniiiiimiiiiiiinmiiuii^ 


Model   167 
Single  phase 
and  Direct  Current 
Wattmeter 


Electrical 
Indicating 
Instruments 

are  tinqualifledly  superior  in  construction,  accuracy  and 
service  to  any  other  instruments  designed  for  the  same 
purposes. 

Weston  models  include  complete  Switchboard  and  Port- 
able CToups  for  service  on  A.C.  or  D.C.  circuits,  and  also 
many  instruments  designed  for  special  purposes.  There 
is  a  Weston  model  for  every  electrical  measurement  need. 
Write  lor  ratoUm  m  bulletin,  ipeciiving  the  feld  that  interetti  tiou. 
WESTON  ELECTRICAL  INSTRUMENT  CO.,  21  Weston  Ave  ,  NewarK.  N.J. 


5 nun mininnnniinnnninininnninnninninnnimniimiinmiinnfnu ranimiiiin: tin innnninunr      S""" "" """ """ """" """ " ' " "" " »"™* 
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Prevent  Blurred  IVindows 

I  "''^OPCO 

Clearshield 

i     Applied  to  front  windows  will  positively 
I     shed  water  and  prevent  condensation. 

I  Opco  Clearshield  will  keep  the  motor- 

i  man's   window   perfectly   clear,   thereby 

I  preventing    accidents     and     eliminating 

I  claims  for  damages  caused  by  motormen 

I  not  being  able  to  see  clearly. 

Apply  with  rag — then  poHsh 

I  For  full  information,  write 

a 
S 

Block  Automotive  Company 

I  Charlotte,  N.  C. 

FjiHiiiiniimiiinmiiiiiitiiiiiiiiiiMiiiiiiMHirriiiiiriMiiiiiMiiiiiriiiiiiiiiiiiriiiiiiitiiiiiiiriiiitfriiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiii 


FLOWER 
Railway  Brush  Holders 

SIMPLE— PRACTICAL— EFFICIENT 


D.  B.  FLOWER 

1217  SPRING  GARDEN  STREET 

PHILADELPHIA 

imirimntiiimnimiiniiftiiiiiiii(iiiiiiinMi!iiiHriiiiiintiMmiimiimimriimiiiMiiiititiimnniimnininnTi# 
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Onim  4  Co 


A.  L. 


Eobtft  M. 

am  *  OaTto 


Ford.  Baeoa 

HoM.  anrMMrdl  w. 

Jaeota  *  Co-  J.  L.  ^ 

"  r  ■iigiimiii.  be 
Albert  8. 

A  Co,  DwUbt  P. 
„  A  Portv 

■nrinecria*  Co. 

Stoao  A  Websur 

WrlU.  Ginlner  F. 

WMU  MinliMWliil  Ootp..  Tha  J.O. 

i«t»M.  <Ja»  aM  IMI 

Anii-Chslmen  Utg.  Co. 

IncaraoU-Baod  Co. 

~  -  Btae.  A  Mts.  Co. 


AlUa-Cbalmm  X((.  Co. 

WaaUaAooM  Blac.  A  Mff.  Co. 
IkkrtMlaa  Maal 

Blaw-Kaoz  Co. 
BatMaiaa  Phrtfana  Trap  Daon 

■dwaitk  Co..  Inc.,  The  O.  M. 


BrUl  Ca..  Tha  J.  G. 
Claralaad  Fare  Box  Co. 
Jofcnaoa  Far*  Box  Co. 
NaUonml  Kallwar  AppUanca  Co. 


Craaenl  Bell  Faataner  Co. 


ASMiicaii  Steel  A  Wire  Co. 
Wntm*  ami  Wheal  Oaar^ 
Brill  Co.,  The  J.  O. 
ClaTalasd  Fare  Box  Co. 
Cooaolfalaiad  Car  Fendar  Oo. 
Baetrlc  Berrlea  SuppUaa  Co. 
■tar  Braaa  Work* 
Waatem  Hectric  Co. 


Mlc.  Oo. 


Fttae  tmt  Flkn  TaMaa 

WaaUaaltonaa  Bee.  A 
flaU  oSfa.  (Baa  Oaila) 
VUMn.  Watar 

Beau*  A  Son*  Oo-  Wm.  B. 
Fir*  BxtlDcaUhlBK  Apearata* 

Caatle.  Inc..  June*  M. 
FlaaMlsliU 

Kational  Carbon  Co..  Inc. 

iniiatHir  Sarrto;  SnppUaa  Co. 

Aaierican     Maaon     Safety     Tread 
Oo. 

Weatcm  Bkwtrle  Co. 
Ftoaatac  OrattM 
_  Irrtet  Iron  Work* 

OohSMa  MaeMM  Worha  A  If .  I. 

■nraiuCo. 

Standard  Steel   Work*  Co. 
WlUtaau  A  Co..  J.  H. 
Fraca-   Tfaek.      (8**   Track    Work) 


WbartOD.  Jr..  Inc.  A  Co..  WMi. 
FBraManTMetal  (Mka 

BdwarSi  Co..  Inc..  Th*  O.  U. 


[fa.  Co. 
A  K.  I.  Oo 


.      Fna*   Mff 
__alHa  M.  - 
I  A  W  FoaeOe. 

'  Blactrle  Co. 

Waatam  Ele<'trtc  Co. 
WcaUocboaa*  Wf.  A  Mf(.  Co. 
WUUaaM  A  Co,  J.  B. 
(■a*  Makata) 


»tK.  .Co, 


_  M.  I.  Oo. 
Oo. 


Oo. 
I  WaMr 
On. 

*%£fflSllM  ■••.  A  Mtf.  Oo. 
^*!b%.  Tha  J.  a. 


Canagla  SiMl  Oa. 
Madard  Steal  Wc 

^MmMa  M. . 


oHu  Oo 

A  M.  t.  Oo. 
■  Oa. 
Hit.  Oa. 


•haw*  Bae.  A  Utf.  Oa. 
<B*a  ■•■*  aiid  Oaaga) 


WHAT  AND  WHERE  TO  BUY 


Orladar*  aad  Ortedlu  SoppUea 
ItuUaoapoU*  BwlKS  A  Froc  Co. 
Metal  A  Thermit  Corp. 
BaUwar  Track-work  Co. 
Weatcm  Electric  Co. 
OriadlBC  Black*  and  WhaeU 

Ballway  Track-work  Co. 
Oaard*.  OUtle 

American  Bridre  Co. 
Oufd*.  Trallar 

Blactrle   Serrlce   SuppU**  Co. 
Ohio    Braaa  Co. 
OanMi  TroUar 

Anderaon  Sfx.  Oo.  A.  A  1.  U. 
Baronet  Trolley  Harp  Co. 
Blactrle  Serrlce  Sappllea  Co. 
MoroJooe*  B.   A  M.  Co. 
Nuttall  Co..   R.   D. 
Star   Bra**   Work* 
Weatem  Hectrlc  Co. 
Haadilfhta 

Blaemc  Serrlce  SuppUea  Oo. 
General  Electric  Co. 
Ohio  Braa*  Co. 
St.  Loul*  Car  Co. 
Haatan.  Car  (Beetrle) 

Conaolidated  Car  Heatlna  Oo. 
Gold  Car  Heallnc  A  Uihtlnc  Co 
National   Ry.    Appliance  Co. 
Smith  Heater  Co..  Peter 
Heal***,  Oar.  Hot  Air  and  Water 
Cooper   Beater  Co. 
Smith   Heater  Co.,  Peter 
Baalara,  Car  (BtOTe) 

Electric  Service   Supplle*   Co. 
Smith    Heater  Co..   Peter 
Bolata  and   Lift* 

Colnmbia  M.  W.  «  M.  I.  Co. 

Ford-Chain  Bigek  Oo. 

Wll«a  XltmentMCnd  Co. 

Toledo  Bridaa  A  Crane  Co..  Th* 


Inceraoll-Rand   Co. 
Haaa,  Brldgaa 

Ohio  Braa*  Co. 
Hoaaea.  Station  and  Watchmen's 
Caacrcte 

Maaaer  Concrete  Products  Co. 
Bydraalla  MaililnMi 

AllU-Chalmera  Mfr.  Co. 

Nllaa-Bement-Poiid  Oo. 
ln*p*eflon 

Electrical  Teatlnt  Lab'* 
loaUlntlaM.  Kdacatlooal 

Alexander  Hamilton   Infilltnte 
laatraaMBtau  Meaaaring.  Tiatinc  aad 
■««afdlaa 

■cooomjr  Electric  Derlce*  Co. 

Oanarat  EInhHc  Co. 

Bolter-Smith  Co. 

nompiK>n  LrTcrtnr  Co. 

Weatem  Elciric  Co. 

Weatlnrhouse  Blcc.  *  Mf(.  Co. 
laaalatlnx    Cloth.    Paper   aad    Tape 

Oenaral    Electric  Co. 

Mica  Innulator  Co. 

Standard  rndcrrround  Cable  Co. 

V.  9.  Rubber  Co. 

W.-«trm    Eltx-tric  Co. 

Wc«tlnxhou*e  Elee.  A  Mfa.  Co. 
laaaUiloB.    IHt»  ala*   PalaU) 

Anderaoa  M.  Co..  A.  A  1.  M. 

Btectrie  R7.  BqnlpnMot  Co. 

Baetrlc  Serrlca  Stippllaa  Oo. 

Owaral  Electric  Oo. 

Marlln.Rn<'k<>>.ll  rnrp. 

Mitcball  Rand   Mt(.  Co. 

V.  a.  Bubber  Cu. 

L  Bieiric  Co. 

lia  Blac.  A  Mfr  Co. 

rt.i,i„j<-'  -^  "~ 

AadarMD  M.  Co-  A.  A  t.  M. 
Draw  Bactric  A  Mfa.  Oo. 
Blaelrie   Rallwar    BqtilBaMiit   Ca. 
Blaetrie  Kerrlca  SnppUaiOe 
Ofal  Blertrio  Oo. 
HemtofTay  qiaaa  Oo. 

Wftjrn  TBiaSfa  Oo. 
W**tla«koM*  fiae.  A 
vvlalar  Tftm 
Blaetrie  Serrlce   Snppllaa   Oo 
Hobbard   A   Co. 

Rrill  Co..  n*  1.  o. 


Mff.  Oo. 


B<i^*Ta  jMk   Mfa    Oo 
CohnaVia  M.  w.  A  M. 
TMBpMoo.  Banly  Co. 


I  0 

Ltd 


Oo. 


Camefta   Mail  Co 

Rail  Jolal  Co. 

laMAar    tOMbP    Company. 


Inc.. 


T&oSV 


standard  rndrrrrminfl  Cable  Co. 
I  akanH»H«a 

BlaiAle  hMlaa  Lab** 


Si, 


A  Utt.  Oa. 


liampa.  Arc  and  Incand**eent.     (See 
aUo    HeadllxhU) 

Anderaon  M.  Co..  A.  A  J.  M. 

General  Electric  Co. 

National  Kli-<tric  .Specialty  Co. 

Western   Eli-.trio  Co. 

Westlnrhoaae  Elec.  A  Mtr.  Oo. 
I*mpa,  Slcaal  and  Marker 

Ohio   Bra**  Co. 
Lathe   Attachment* 

Williams  &  Co..  }.  H 
Lathn.  Car  Wheel 

Nile*-Bemeiit-Pond  Co 
Ushtnlns  Proteetloo 

Anderaon  M.  Co..  A.  A  J.  M 

Electric  Service  SuppUe*  Co. 

General    Electric  Co. 

Kational  Electric  Specialty  Co. 

Ohio  Braa*  Co. 

Weetem  Electric  Co. 

Weatlnchonie  Elec.   A  Mtc.   Co 
Lbw  MatariaL     (See  alaa  Braakau, 
ln*nlat«r».   Wlr**,  etc.) 

Anderaon  M.  Co.  A.  A  J.  M 

Archbold-Brady   Co. 

Chance  Ck)..  The 

Columbia  M.  W.  *  M.  I.  Co 

DosT^Tt   &  Co. 

Drew  Electric  A  Mff.  Co. 

Electric  Railway  Equipment  Co 

Electric    Serrlce    SnppUe*    0> 

Eureka  Co. 

General    Electric   Co. 

Hubbard    A   Co. 

More-Jone*  B.   A  M.  Co. 

Ohio    Bras*   Co. 

Western    Elef-trir  O). 

Westinrhouse  Elec.  A  Mfr.  Co 
Inadara.  Wasaa,  Ttvek  ar  Car 

Portable  Machinery  Oo. 
Lockers,  Metal 

Edwards  Co..  Inc..  The  O.  M. 
Loeklns  Sprlnc  Boxes 

Wharion.  Jr-  A  Co.,  Wm. 
Locomotive*,  Elaetrte 

Brill  Co.7The  J.  a. 

General   Electric   Co. 

McOuire-Cumralncs    Mff.    Oo. 

Westinxhonse  Elee.   A   Mfr.  Co. 
LnbrleatlnK   Bnctaeer* 

Oalena-Slrnal  Oil  Co. 

Texas  Co.,  The 

Universal   Lubricatlnir  Co. 
LwBb«r.     (8**  Pol**,  n**,  *ta.) 
Labrleaata.  OO  and  Or  nasi 

Oalana-SUnal   OU   Co. 

Texas  (^..  The 

Universal  Lnbricatlnr  Co. 
Maehin*   Tante 

OolnmbU  M.  W.  *  M.  L  Co 

Nllaa-B«Biant-Pond  Co. 
Maehfaia  Work 

Columbia  M.  W.  *  M.  L  Oo. 
Machinery,  InsnlatinK 

American  Insulatlnx  Mach.  Co. 


Maaanncaa  Blaal  Onafii 

Wliarlon,  Jr.,  A  Oo..    .,_. 
Maaiaaoss  Blaal   apaelal   Track 

Wharion.  Jr..  A  (^..  Wm. 
Malara.  Oar.  Watt-Baar 

Beooomy  Blactrle  DertoM 
Malara.      (8**  InalrvaMala) 

Blaetrie  Sarrice  SuppUaa  <3o. 
Mlea 

Mica  Insulator  Co 
Minor*  tor  Mal»fui»n 

Drew  Blaa  A  Mff.  Co. 
MataffVMn'a  8*nla 

Beetric  Scrrlea  Supplle*  C!o. 

Wood  Co.,  Cha*.  M. 


Co. 

AllU-Chalmeta  Mff.  Co. 

Wcatiafhona*  Blac.  A  Mff.  Co 
Malar*  and  Oiawalsis.  Sala 

Oaawal    Blaelrlo  Oo. 
NBia  ai^  Bella 

AlllaOtalmeT*  Mff.  Co. 

Bartiour-Sloekwall    Oo. 

BanI*   Car  IVaek   Co. 

Oolnmbla  M.  W.  *  M.  I.  Co 

HnWyrd  A  Oo, 

WaMoa  Blac'l  tnstmoMnt  Oo 
Oiiiliialilnns 

Welle  A  Sons,  Inc..  M. 
mia.     (8**  Labrlaaalal 
Oay-A*elyl*n*.        O**   GVMIac    A»- 
aarata*.  OxF  Assgisns) 


parati 


'.    n     RllM-r  On 

We*tln«h —     •' — •'"«  Brak*  Co 
Paints  aad   v  laaaMtac) 

Mt.-.i  In- 

MlldMll-Kan'i     ,4  II      Co. 

PaM*  A  VaraMhia.  PtasanaMra 
Aekley  Brake  *  Aiipnly  Oorp. 
Johaa-Manrllla  Co..  6.  W. 


M«  TMalehai  f>e  Waedwark 

MaUanal  By.  Appliance  0>. 


Anarteaa  Braka  Bho*  A  F^.  Oa. 
t^V,   T»all»    Wlra 
BasMc  SerHae  lappaaa  0>. 
OUo  Braaa  Oo. 


Pinion  Poller* 

Columbia  M.  W.  A  M.  L  Co. 
Electric  Serrlce  SuppUaa  Co. 
General   Electric  Co. 
Wood  C!o..  QuM.  N. 
Pinions.      (Sea  0«ar*) 
Pins,  Caae  Bardened,  Waad  aad  Iron 
Bemi*  Car  Truck  Co. 
Electric  Serrioe  SuppUe*  Co. 
Ohio  Braa*  Oo. 

Westinrhouae  Traction  Brake  Oo. 
Pipe 

National   Tube  Co. 
Pip*  PlttlnKS 

Power   Specialty   0>. 
Standard  Steel  Works  Co. 
I       Westinrhouse  Traction  Brake  (^, 
I  Planer*.      (See  Machine  Tools) 
Pliers,  lasahued 

Electric  Service  SuppUe*  Co. 
Pneumatic  Tools 

Inrer*oIl.Rand  Co. 
Pol*   Reintorcinf 

Hubbard    A   <Sd. 
Pelea,   Metal   Street 

Bates  Expanded  Steel  Tnu*  Co. 
Electric    Railway    Equipment    Oo. 
Hubbard  A  Co. 
Pole*.  Poit*  and  Pllhif  Ceotret* 

Masaey  Concrete  Products  Co. 
Pole  Sleeve* 

Drew   Elec.  A  Mfr.  Co. 
Pole*.   Tic*.   PosU,   PUInf   aad 
Lombcr 
Lindsley    Bros.    Co. 
Pace  A  Hill  Co. 
Southern  Cypress  Mfr*.  Asan. 
WcRtiTn   Klectrie  Co. 
Poles  and  Tie*.  Treated 
Lindsley    Bros,    Co. 
Pafc  &   Hill  Co. 
Wcattrn    Electric  Co. 
Poles,   Trolley 

Anderson  Mfr.  Co..  A.  A  J.  M. 
B.i.voni't  Trolley  Harp  Co. 
Columbia  M.  W.  &  M.  I.  Co. 
Electric   Service   SuppUes   Co. 
National   Tube  Co. 
Nuttall  Co.,   R.  D. 
Poles.   Tobniar   Steel 

Electric  Railway  EqnlpaMnt  Oo. 
Kational   Tube  Co. 
Power  Savinf  Devices 

Arthur  Powar-Savinr  Racordar 

Co. 
Economy  Electric  Device*  Oi. 
National  Ry.  AppUanca  Co. 
Power  Transmtsomn  Machinery 

Pnole  Bnrineerinr  A  Mach.  Co, 
Prsasui*  ■*iralatws 
Geoaral  Electric  (3o. 
Ohio   Braa*  Co^ 
WeatlDrhoQM  Elec.  A  Mfr.  Oo. 
Pampa 

Allis-Chalmer*  Mfr.  Co. 
Scholia  A  Koertlaf  Oo. 
Pndb**.  ticket 

American  Railway  Supply  Co. 
BoniMv-VdislBre  Tool  Co. 
International  B«rl«t<r  Co..  ^ka 
Wood  Co_  (n>aa.  W. 
ParMsra,  F**d  Walar 

Scalfe  A  Bona  Oo..  Wm.  B. 
Ran* 

Foster  Co..  L    B. 
Lackawanna  Steal  Oo. 
Ralls,  Steel 

Camerie   Steel  Oo. 
■•U  Orladat*    (8ae  Oriadaca) 
Ball  Jalal  Phitc* 

Lackawanna  Steel  Co. 
Ball     Weldlnr       (See    Braafaw    «ii 

Weldlnr  Proa*****) 
■•lU,  Ralayinf 
Foaler  Co..   L.  B. 
lelalekar.  Wallar  A..  Supply  Oo. 
Inc. 
•aUway  Bafely  Switch** 

WeMlnrhouse  Elec.  A  Mff.  Oo. 


Brill  Co     The  J.  O. 
Eleotric  Service  SuppUea  Oo. 
Hale  A   Rllbum  Corp. 
McOalr*.Oummlnn  Mff.  Oo. 
St.  Lonla  Oar  Oo. 
Bssuiisis.  Power  Bavtaf 

Arthur  Power  Savlnr  Raoordsr  Oo. 


sisters   and    FltUnr* 
Brill    Co      The   J^  a. 


Blaeine  Serrioe  tonpllai  Oa. 
nlamatlonal  Baflalar  Co_  t 
Book*  AittaawUe  Bedatar  Oo 


.   Th* 
Oo. 


MM,  O 
an  8t«*l 


atael  A  Wlra  Oo. 

Oamada  Blaal  Oo. 

„    Applkute**    (8*a   alaa 

Osll  BMdlnr  and   Wlodlof  Ma- 


OohnabU  M.  W.  A  M.  I.  Oo. 

Blaelfic  8si  »li.a  BoppUaa  Oo, 
Bsaair  Watk   0m  alaa  Orito) 
Claralnnd  Armature  Work* 
OotambUJI.  w.  A  M.  I.  Oo. 
Ornatal  Bfctric  Co 
WeMDfkoo**  B)*c.  A  Mff.  Oo. 

MaJi(>la  M.  W.  A  M.  L  Oo. 
Blartric  Sal  ilea  SnppUaa  Oo. 
Ortd 

~  Oo. 


WaeHn  fliaalric  C 


IdViU' 


.    Co. 

WaaUnrhoaairBee.  A  Mfr   Oo. 
Mrlevers,    Trolley     (Re*    Oslehsrs 
•ad   R«ta1w*n,  Trallcy) 
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Air  Compressors  (any  size, 

style  or  drive) 
Backflli  Rammers 
Cliipping  Hammers 
Imperial  Compressor  Cars 
Imperial  Tie  Tampers 
Jaclchamers 
Pneumatic  Drills  of|all 

sizes 
Pneumatic  Hoists 
Rail  Drills 
Riveting  Hammers 
Switchpoint  grinders 
Wood  Borers 


Through  the  JVeb 
in  25  Seconds 


The  Little  David  No.  9  Rail  Drill  shown  above  will  drill  a  ]-inch  bond 
hole  through  the  web  of  a  100-lb.  rail  in  25  seconds.  Any  quick-clamping 
old  man,  such  as  the  one  shown  above,  may  be  used  for  the  feed. 

For  rail- bonding  operations,  two  of  the  drills  are  operated  from  an 
Imperial  "Tie  Tamper"  Compressor  Car,  shown  above.  This  car  is  self- 
propelling  and  easily  removed  from  the  track  when  desired. 

A  rail-bonding  gang  of  five  men  on  a  western  railroad,  using  two  of 
the  drills  and  the  compressor  car,  recently  averaged  1000  bond  holes  per 
day,  counting  all  delays.  Compare  this  result  with  hand  methods. 

We  will  be  glad  to  furnish  further  information  on  this  or  any  other  of 
the  labor-saving  devices  listed ;  write  our  nearest  office  today. 

Ingersoll-Rand  Company,  11  Broadway,  New  York  City 


Birmlnfiham 

Dallas 

Houi^hton 

New  Orleans 

San  Francisco 

Boston 

Denver 

Joplin 

New  York 

Scranton 

Butte 

Detroit 

Juneau 

Philadelphia 

Seattle 

(".•-icafto 

Duluth 

Knoxvllle 

Pittsburgh 

St.  Louis 

Cleveland 

El  Paso 

Los  Angeles 

Salt  Lake  City 

In^eriSoll  -Rand 

^^^V  161. P-T 
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RItH   Holm 

American  Car  ft  Fonndrr  Co. 

Blvate,  Ball 

Craarral  BrII  raalnter  Co. 
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Owwrml   naetrie   Co. 

Mlra  Inmnator  Co. 

WaatlnchoiiM  Bl«c.  *  M(|.  Co. 
BaMwr  HperiaHlta  af  All  Kla* 

U.  S.  Rubber  Co. 
Hudan,  Track 

BriU   Cc    Tb«  J.   O. 

Claralaiid  Fan  Box  Co. 

Colombia  M.  W.  *  M.  I.  Co. 

Blacinc  Scrrtc*  SuppUaa  Co. 

Obto  Braaa  Co. 

St.   Loma  Car  Co. 


WHAT  AND  WHERE  TO  BUY 


Bilwarda  Co.    Inc..  O.  M. 
•ail  Mataraa,  Car 

Hnll  t;a..  Tb«  J.  O. 

Edwania  Co.    Im-..  O.  M. 
MllW^  Material 

DuPoot    Pabrikold   Co. 

_     Metal,  Mm*  VHa4mm 

Uaranla  Co.    Inc..  O.  M. 

Hale  A  Kllburo  Corp. 
(Bee    CI< 


0a^la.  I 
BrUl 


ipeta,  Track) 
Car    <8aa  alau  Baltan) 


Ca.  The  1.  O. 

Hale  A  Kllburn  Corp. 

Be  Lottie  Car  Co. 
»utn*-aaaA  Kmlpseat 

Anrbcr  A  Baldwin 

Clereland  Armature  Worka 

roalar  Co..   L.    B. 

Ortawold  Machloe  Co..  O.  M. 

Hjman  MIcbaela  Co. 

MacOoTam  A  Co..  loc 

lelnlckar    Bupplr    Co..    Inc.. 
Wal««r  A.  * 

MMi4ca.   Veetibale 

Brin  Co..  Tba  J.  G. 


HoMwrd  A  Co. 
Wiarila.  rawer 

AUla<%alm>Ta  MIt   Co. 
_  Brill  Co..  The  J    O. 

^OMMoHdatad  Car  Ba*tlii«  Co. 
SmM«  BMrle*  Bnppllea  Co. 
1  riwnmatin  Co..   Inc. 


Co 


■taelrie  Co. 
0»_  Oba*.  If. 


rwtam 

D.   ■.  Baotrie  Mcnal  Co 

(SHBada  Hm\  Co. 
~    '     ktjmtkmt.      (See    Brake   A«- 


Whaab 


aa«   Cattara 
A«a»ltn  M(c.  Co..  A.  A  J.  M 
Barooet  Trollry   Hum  Co. 
SfiiBMa  M    W.   A   U.  I    Co. 
D««w    BI~Hrt<-   A   HU.  Co. 
JDaelrlo   Rallwar  Bquipment  Co 
Mora-Jonea  Braai  A  Metal  Co 
Matlall  Co„  R.  D. 

rtawa.   Swteaera  aaJ   Buemi 
-  -       Tha  fTa. 

M.  W.  A  M.  I.  go. 
Oar  Fender  Co. 
■fait*  Mfr.  Co. 
mnt    Brailnc    Apparataa. 


Co. 


(Sa*    Wal 

AMMatw! 

Selfcrfaae  C»M 


Brill  Co..  The  J.  O. 

Standard  Steel   Worka  Co. 
tfprtaklcra.  Track  and  Boad 

Brill  Co..  The  J.  O. 

MeOutreChimmlnca  Mfc.  Co 

St    Louie  Car  Co. 
Steel  Cailliisa 

Wharton.  Jr..  A  Co..  Wm. 
8teel  Forma 

Blaw  Knox  Co. 
■Mcpe,    Car 

Amrrlcan  Maw>n  Safety  Tread  0>. 

Inrlnf  Iron  Works 

Unireraal  SafrtT  Tread  Co. 
Step*.    l.aMer    and    tMmXr     (non- 
allpplni) 

Irrine   Iron   Worka 
8tope,  Boletj 

IrTinr  Iron   WorkB 
Stokers,    Mechanical 

BalKKx-k    &    Wilcox   Co 

Green    Enrrr.    Co. 

Westinrhouee  Bier.  A  M((.  Co 
Storaae    Battcrlee.      (See    Battertee. 

Storace) 
Strand 

Roeblinr's  Sons  Co  .  1.  A 
fXraetaral    Iran.       (See   Brldxee) 
Stnietaral  Steel 

Lackawanna  Steel  Co. 
Snbwajr  Oratloa 

iTTlnr  Iron  works 
SDPcrhaatera 

Babcock  A  Wilcox  Co. 

'^)we^   Specially  Co. 
Saaaam,  Baow.     (See  Snow  Plowa, 

Bwaapara  and   Brooms) 
SwUeb  Stands 

Indianapoll*  Switch   A   Froc  Co. 
'     Rjunapo    Iron    Works 
Switches,    .\utomatlr 
■     Weetem  Klivtnr  Co. 
Piillllliil.   Track.      (See  Track 
r       Bpedal    Work) 
(Hwltdibaard  Mate 

Weatam  Blectrlc  Co. 
SwUaMaaaa 

(Atcaco  Fnaa  Mfc.  Co. 
Switrhaa  and  Swttehbaarda 

AllicCnialmers  Mfr.  Co. 

Aodrraoo  Mfc.  Co..  A.  A  J.  M. 

Bcelrie  S«i  tka  SappUaa  Co. 

Oenaral    Klartrtc  Co. 

Western  Electric  Co. 

WeattafhoDse  Bee.  A  Mfc  Co 

Waaton  Klecl  Instrument  Co 
Taaipws.  Tia 

tnceraoll-Baod  Co. 
Ttaika.  Aah  and  Coal  S<an«e 

Oreen   Bnclneertnc  Co. 
Tanks,   Oil   Storacr 

Milwaukee  Tank  Works 
Tapee   and   Cloths.      (Hee   Insalatlns 

rialb.    Paper    and    Tape) 
Telrphnnrs    and    Purls 
,      Elf«rirtr   ft/TTiPc   SuppUea   (3o. 
I      Wmtcm  FIcrtrtc  Co. 
TemitiiaU.    Cnltlr 

StAiidArd   Ulid4Tffronnd  rfibt«<  Co. 
Osaianrsial   and    Electrteal 
Laboratories 

(See   Ineira 


Ties,   Meehanleal 

Dayton  Mechanical  Tie  Co. 
TIce  and  Tie  Boda.  Steel 

.\nifrican  Bridge  0>. 

Barbour-Stockwell   Co. 

International  Steel   Tie  Co. 
TIea.  Wood  Croaa    (See  Polea.  Tlea, 

PoaU,  etc,) 
Tonxoe  Swltchea 

Wharton,  Jr.,  A  Ck>..  Wm. 
Tool  Holders 

Williams  A  Co..  J.  H. 
Tool  Steel 

Camefie  Steel  Co. 
Tools.  Linemen's 

Binh  Electric  Co 
Tools,   Thread   Cadlas 

Williams  A  Co..  J.  R 
Torches,    Acetylene.       (See    CnttlnjE 

Apfiaralns) 
Tower  WHConit  and  Auto  Tracks 

M.C.-irdolI   A   Co..  J.    B. 
i   Towers  and  Transmlsalon  Stnietnres 

.\m<'ri<'an   Bridge  Co. 

Archbold-Brady   Co. 

Bates    Expanded   Steel   Truss  Co. 

Blaw  Knox    iZo. 

Westinshonae  Eire.   A  Mlf.  Oo. 
Track.  Boito  A  Spikes 

Lackawanna  Steel  Co. 
Track  Bxpaaalon  Jolnta 

Wharton.  Jr..   A  Co.,  Wm. 
Track,  Special   Work 

Barbour-Stockwell   Co. 

Clereland  Fror  A  Oosslnr  Co. 

Colombia  M.  W.   A  M.  I.  Co. 

Enrel  A  Hevenor 

Indianapolis  Switch  A  Froc  Co. 

New  Tork  Switch  A  C^roedoi  Co. 

Ramapo  Iron  Works 

St    Lnuls  Fror  A  SwItoA  Co 

Wharton.  Jr  .  A  Co..  Inc..  Wm. 
Transfer  Tablee 

Archbold-Brady    Co. 
Tmnsfers.       (Hee    Tickets) 


Frank  el  Connector  Co. 
Speed    Tntna  formers 

Poole  BBflnerrinc  A  Mar-b. 
Blael  A  Wire  Co 


'^SSft 


TMUac.  ata.) 

TiMemaatata 

ConaoHdalad  Car  Baatlnc  Oo. 
Gold  Car  ReaUni  A  UrbUn(  Oo. 
Kailway    DUIIty    Co 
Smith   Heater  Co..   Pctar 


Tkraad  Catt>a«  Taala 

Williams  A  Co..  J. 


n. 


Ckapaara  and   Destroyers 
fto  wrrlea  SuppUaa  Oo. 


TWfeala  aad  Ttaaafees 

ABMrtean  Railway  Supply  Co. 
Tia  Ptataa 

Laokawaoaa  Blael  Co. 


Transformers 

.\lh»Ch;ilm.r«  Mfe.  Co. 

Oeoeral    Electric   Co. 

Weatem  Electric  Co. 

Weattnahooae  Rlec    A  Mfr    Co. 
Trsada,   Safe^,   Stair,   Car   Stan 

Ataerlean  Mason  Safety  Tread  Co. 

nnlreraal    Safety    Tread    Co 
Trailer  Baaaa 

Andisraon  Mti.  Co..  A.  A  J.  M. 

Bleetrte  Serrlea  SiippUea  Oo. 

Oeneral    Electric   Co. 

Niittall  Co..  R.  D. 

Ohio    Brass  Co. 
Tools,  Track  and  MIseelbUMoas 

American  Steel  A  Wire  Co. 

Chlcaro  Pneumatic  Tool  Co. 

Columbia  M.  W.   A  M.  I.  Co. 

Electric  Sen  Ice  SappUea  On 

Hubbard  A  Co. 

Klein  A  Sons.  Mathlas 

Railway  Track-work  Co. 
Trolley  Baaea,  RetrlcTlnK 

Acklcy   Brake  A  Supply  Con). 

Anderson  Mfc.  Co..  A.  A  J.  M. 

Electric  Ssnrica  Snppllea  Co. 

Oeneral   Blaetric  Co. 

Nuttall  Co..   a    D. 

Ohio  Rraaa  Co. 
Trolley   Shoe 

Miller  Trolley  Shoe  Co. 
Tmlleya  and  Trallay  Byaleaw 

Ford  Chain  Block  Co. 
Trolley    Wbaala.       (Sea   WheaU, 

Trolley)  «_».„ 

Trolley'  Wire 

American  Steal  A  Wire  Co. 

Anaconda  Osppar  Mlnlnr  Co. 

Koebllnc'a  Boas  Co..  John  A. 
Tracks,  Car 

Amrrlian    Steel   Fonndriea 

Bcmls  Car  Truck  Co. 

BrUl  Oa.  Tka  J.  O. 
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McGolre-Cummlnn  Mft.  0>. 

St.  Louis  Car  Co. 
Tubing,  Steel 

National   Tube  <k>. 
Tarblnee,  Steam 

AIUs-(:halmers  Mfr.  C^. 

(general  Electric  Co. 

Terry  Steam  Ttu-blne  Co. 

Western   Electric  Co. 

Westinrhouse  Elee.  A  Mfc  <>>. 
Turbines.   Water 

AllnChalmers  Mfc   Co. 
Turnstllea 

Percy    Mfc   (>>..    Inc. 
Varnum   Imprecnatlon 

AlllK  Caialmera  Mfc  Co. 
Transfer  Tables 

American  Bridle  Co. 
Talvrs 

Ohio  Brass  (k>. 

Sohntte    A    Eoertinc   Co. 

WeAtlnrhouso  Traction  Brake  Oo 
TarnUhea.       (See    Paints,   etc.) 
Tendinc  .Machlnaa,  Drlnklni  Cap 

Individual   Drinkinr  Cup  Co.,  Inc 
TenllUtors,  Car 

Brill  Co..  The  J.  O. 

National  Railway  Appllanea  Oo. 

Railway    DtiUty   Co. 

St.  Louis  Car  Co. 


Vises,  Plpa 

Willi 


lUama  A  Co..  J.  H. 
Voltmatera.      (See  Instrnmcata) 
Waste  Satnrallon   Syntem 

Milwaukee  Tank  Works 
Water  Softenlnf  A  Partying  Systcma 

S<-aife  A  Sods  (X>.   wm.  B. 
Wattmeters 

Weston    Elec'l   Instrument  Oa. 
Weather    Strlppioics,    Window    Top, 
Bottom  and  Hides 

Ed«ar.l«  Co      Inc.,  O.  M. 
Welded    Kail    Joints 

Indianapolis  Switch  A  Frog  Co 
Welders,   Portable   Electric 

Ele<-tric  Railway  ImproTement  Co 

Indianapolis  Switch  A  Frog  Oo. 
Welding  Precessee  and  Apparataa 

Elcrtrl*'  Railway  Improrement  (3o. 

General    Electric    (3o. 

Metal    A   Thermit   Corp. 

Wpstinghonse  Elec.   A   Mfc.   Co. 
Wheel    Oaarda.       (See    Feadsn   aaB 

Wheal  Oaards) 
Wheal  Fraaasa.  (Baa  Machine  Taala) 
Wheela.  Oar.  Oaat   Iron 

Bemis  Car  Tra^   Oo. 
Wheela.   Oar.  Steal  and   Steal  Tired 

American  Steel  Fonndrtaa 

Bemls  Car  Ttnck  Oo. 

Standard  Steal  Worka  Co. 
Whoola,  TMDav 

ADdwsanMfg.  Co..  A.  A  J.  M 

Bayonet  Trolley  Harp  Co. 

Camacto  Btael  Oo. 

OotaBMa  M.  W.  A  M.  I.  Co. 

Electric  Railway  BqnliHDant  Oo 

Elaotrlc  Serrlce  Snppliaa  Oo. 

Boraka  Oo. 

Oeneral  Klectric  Co 

Mar»JoiMa  B.   A  M.  Oo. 

Nnttall  Co..   R.   D. 

Star  Braaa  Worka 
WMaOaa,  Air 

Oeneral    Blectric   Oo. 

Ohio  Braaa  Co. 

We«tlnrhonse  Tractl(m  Brake  Oo. 
Window  riearers 

II!. wk   Automotive  Co. 
Wire  Rope 

American  Steel  A  Wire  0>. 

Roeblinr's  Sons  Co..  John  A 
Wires  A   Cablee 

American    Elec'l   Works 

American   Slerl    A   Wire  Co 

Anaconda   Opper   Mining  Co 

Copper  (^ad  Steel  Oo. 

DAW  Fnsa  Oo. 

neneral    Bleetrte  Oo. 

Mnrlln  Rocksrell  Corp. 

Roeblinr's  Bona  0>..  John  A. 

St.indard  Underground  Cable  Oo. 

Wotem  Blectrlc  Co. 

Westtnrhooae  Blae.  A  Mtc  Oo. 
Wood    Pi  sasi  latteea 

Banrtt  O)..  Tha 

LIndaley    Broa.   Oo. 
Woodworhlag  Marhlaeer 

AIIKChalmrrs  Mfg.  Oo. 
Wreacbaa 

Winiami  A  Co,  J,  a. 


Heating  and   Ventilating 

L«i  r<  ilrinonstrale  lu  you  bow  we  can  heal  and 
Ttoiilait  jrour  can  at  ib«  lowctt  poiaible  oott 

The  Cooper  Heater  Company 

CarliaU,  P*. 


r2^ 


**», 


SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


X^ada  Mark  log.  D.  B.  Pal.  0« 

Made  of  irira  qaatllr  Hock  flrmly  braldrd  and  wanothly  flniolird 

Carefully  in«t>*^i«l  ami  guaranteed  free  from   (laws. 

.aamplre  aad  lafsiawtlaa  gladlr  sent. 

SAMSON  CORDAGE  WORKS.  BOSTON.  MASS. 


DirMt 

Automatic 
Registration 

By  the 

Passenger 

Roi'ka  Automatic 

Ragiater  Co. 

Proeldsncs.  R.  I. 


DAiuwAU  ifriuify  QOM^Jigj 


.'.■.;.  yi  in.. 'KI-.:-»r« 

-BOWBTOOMB-  AND  "BOUND  JBT"  VKNTII.AT0R8 

for  MOn.tor  ar  I  Arch  Boolean,  •nlj&L"'J5S!r£ni  "^^' 

al*o    ELBCnUO    TBKmMOMBna   OONTBOL 

of  Car  nmpwataraa. 

lAi-ist  mm  wn  wt.  wm>if  ism  ""OAnwAT 

" — * >CW     1  OTR,    CT.     »s 
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In  War  or 
Peace  limes — 


Cut  Out 
the  Waste! 


Clean  up!  Do  it  NOW!  Do  it 
regularly! 

Every  piece  of  Idle  Equipment,  Un- 
necessary Material  or  Scrap  represents 
WASTE! 

— Waste 

Money! 
Time! 
Space! 
Labor ! 
Material! 

— the  money  such  equipment  or  ma- 
terial cost  earns  nothing  and  is  not 
available  for  other  use. 

— the  time  it  is  idle  is  wasted  when 
it  can  render  service  elsewhere. 

—the  space  it  occupies  costs  money 
and  may  be  needed  for  other  purposes. 

— the  labor  of  its  manufacture  is 
wasted  and  also  the  labor  of  producing 
a  duplicate  for  the  man  who  can  use  it. 

— the  material  it  represents  would  be 
useful  in  another  form. 

Cut  out  all  this  waste!  Don't  have  material 
or  equipment  around  that  is  not  needed.  Turn 
it  into  cash. 

There  is  always  a  market  for  either  scrap  or 
good  used  machinery.  Conservation  of  hoth  m.n- 
terials  and  machinery  can  be  practiced  with  just 
as  much  profit  in  peace  as  in  war  times. 

Buyers  for  surplus  material,  good  used  machin- 
ery, junk  or  scrap,  can  easily  be  found  through  the 

Searchlight  Section 


CYPRUS 
BRONZE 

The  Brady  Brass  Company  is  the  original  manu- 
facturer of  the  soft  bearing  metal  known  as 
Cyprus  Bronze,  which  is  now  being  used  in  al- 
most every  coimtry  of  the  world  for 

Engine  Castings,  Railway 

Journal  Bearings  and 

High  Speed  Motor 

Bearings 

It  is  more  generally  known  as  M.  C.  B.  Grade 
"A"  Specification. 

The  original  formula  was  developed  by  this  com- 
pany after  a  railroad  experience  of  more  than 
two  score  years,  and  from  an  economic  stand- 
point— high  in  lead  and  low  in  tin  contents — 
continues  to  meet  with  great  favor. 

Today  we  are  selling  Cyprus  Bronze  metals, 
M.  C.  B.  Grade  "A"  Specification,  wherever 
railways  are  operating.  This  has  been  made 
possible  by  the  building  up  of  a  splendid  organ- 
ization of  trained  men,  located  in  an  up-to-date 
plant  at  tidewater  of  such  a  capacity  as  to  insure 
prompt  deliveries  anyw^here. 

We  respectfully  solicit  your  inquiries 

BRADY 

BRASS 

COMPANY 

General  0£Bce  and  Work*: 

170-182  Fourteenth  St.,         169-175  Fifteenth  St. 

Jersey  Citjr,  N.  J. 

95  Liberty   Street,   New  York  City 


iimnimitiiiiimimniiiiiMiirMiiimriMMi tiiMiHiiiiiiiiiiriniitriiiiiitlllllilnilitllliHKmiirilMllllinilMlli>tllluiltiiliiiiiiiiiiiiiA 
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ALPHABETICAL  INDEX  TO  ADVERTISEMENTS 


A 

ArUor  Bnk»  *  Sapply  Corp. . .  27 

AJu   Meui   Co '80 

Allt^ChalBUT*  M fc.  Co 03 

Aaar.  Bnke  Shoe  A  rdnr.  Co..  85 

Ammtcaa  BrMn  Co 37 

AOMrtwn  Car  Co 93.  »3 

»«iTic«n  Car  A  Pooodrr  Co. . .  47 

tJMrtcan    Ktoetrlcal    Worka 72 

Aaarlcaa  Inralatins  Machr.  Co.  70 

JMMinan  MaMn  8.  T.  Co 00 

Aaarlean  Ballwajr  Supply  Co. . .  79 

ABMririi    Steel  roundrle* 29 

A&arlea*  Biael  A  Wire  Co 14 

Aoaconds  Copper  Mlninr  Co.. 

Proot  cover,  IS 

Aadecwo  Utt.  Co..  A.  A  J.  X.  63 

Arehbold-Bradr  Co 72 

Arebar  A  Baldwin.  Ine 83 

AraoM  Co..   The 38 

Arthar    Power-SaTlnc    Bacorder 
Co 28 

B 

Babeoek  A  Wilcox  Co 74 

Barboor-SloekweU  Co 71 

BMae  ■xpanded  Steel  Tmaa  Co.  71 

BAjronel  Troller  Barp  Co 0« 

■ealer.  John  A: 36 

Bamli  Car  Tmek  Co 90 

BlaW'Knoz  Co 77 

Block  AntomotlTe  Co SS 

BaaMT-TikaUve  Tool  Co 79 

~  Brook  OU-leaaBearlnrCo.  48 

Co 89 

_     ort    BraM   Co 8 

atffl  Co..  The  J.  0 93.  93 

Jack  If  fr.  Co 77 

Blactrle  Co 37 

O 

aiaetrleal  Utf.  Co....  78 

OMUa,  Inc.  Janao  II 74 

~           Co 70 

Poaa  Xfr  Co 78 

Pneomatie  Tool  Co 17 

*  Co.  B.  W 38 

Oloralanil   Anaatwo  Worka 82 

(BlTrtinll  Fare  Box  Co 78 

QtoTalaad  Froc  A  Croaatnc  Co . .  71 

OtlBg,  Inc.  Barron  0 46 

iMtmMM  M.  W.  A  M.  I.  Co.. . .  A2 

OWMOlHaliil  Car  Fender  Co 30 

1  Car  Beatlnr  Co 7K 

Dtal  fibre  Co..  The 76 

Clad  Steal  Oo 12 

laatar  Co..  Tte 88 

Bt  Belt  FaMeoer  Co 86 

OMMr  Oo Ti 

.  » 

0  *  W  Fneo  Co 44 

DMoa  Maebantcnl  Tie  Co 20 

niansltal  Cer  Co 7S.  7.% 


Pace 

Donaboo.  J.  F 81 

Doeeert  A  Co 18 

Drew  Bleetrtc  A  Mti.  Co 10 

Drum  A  Co..  A.  L 36 

Du  Pont  Fabrlkoid  Co SI 

B 

KarU.  Cbaa.  1 67 

Bcooomjr  Electric  Oevicee  Co. .  .  21 

Bdwarda  Co.,  Inc..  The  O.  M 6.S 

Electric    Eqaipmeai    Co 80 

Blectrle      Railway      Bqolpment 

Co 72 

Electric    Railway    ImproTcmenl 

Co 82 

Electric  Service  SuppUea  Co. . .  .  II 

Electric  Storare  Batt«ry  Co. .  . .  79 

Electrical  Teatlnc  Laboratoriee.  37 

Bncel   A  Herenor 37 

Enitaeer  Co.,  Tba 41 

■nreka  Co 07 

r 

Fenatel.  Bobt.  M 36 

Flower.    D.    B 85 

Ford.  Bacon   A  Davta 36 

Ford  Cbain  Block  Co 76 

"For  Sale"  Ada 81-83 

Foeter  Co..  L.  B 82 

Frank.  M.  K 80 

O 

Oalena-Slmal  Oil  Co 33 

General  Electric  Co.  .34,  Back  cover 
Gold  Car  BeaUnr  A  Ltc.  Co. . .    78 

Gould  Coupler  Co 69 

Oraen  ■ndoeerinc  Co 74 

Hale  A  Kllbum  Corp 78 

Hamilton  Inatltute.  Alexander.  .  39 

"Help  Wanted"  Ada 81 

Hemlntriy  Olaaa  Co 75 

Rolal.  Bnclehardt  W .'6 

Hubbard  A  Co 72 

Rynan-lllchaele    83.  83 

I 

bdlanapoUa     Swltcb      A     Froc 

Co 18 

Individual   Drlnklnr  Cnp  Co...    78 

Inc<r«oll-Band   Co 87 

iDteraatlonal  Bedater  Co.,  The.    78 
lolematlooal  Steel  Tie  Oo.  The     9 

Irrtnr  Iron  Worka 79 

Iraa  Co..  Tbe  H.  B 90 

I 

Jaooba  A  Co..  J.  L 36 

Jean<ktm.  W.  J 80 

Johnaon   Farp  Box  Co 28 


K 

Pace 

.Klein  A  Soot.  Mathiaa 71 

Kublman  Car  Co 92.  93 

L 

Lackawanna  Steel  Co 72 

Lindaley  Broi.  Co 72 


IfcCardell  Co..  J.  B 70 

McOraw-Hill  Book  Co..  Inc 49 

McGraw-Hill  Co..  Inc 56 

McGulre-Cummlnia  Xfr.  Co. . . .  79 

MarUnRockweU  Corp 32 

Maaeey  Concrete  ProducU  Corp.  60 

MeUI  A  Tbermit  Corp 22 

Mica    Inaulator   Co 70 

Miller  Trolley  Sboe  Co HO 

Mllwaulu'e  Tank  Worka  Co.  . . .  74 

Mitcbell-Band  Mfc.  Co 70 

MoreJonee       Braaa      A       Metal 

Co 54 

Morran  Crucible  Co 53 

N 

Nactaod  Sicnal  Co..   Inc 62 

National   Brake  Co 35 

National  Carbon  Co 91 

National  Electric  Specially  Co. .  70 

NaUonal  Pneumatic  Co..  Inc..  ..  23 

National  Railway  Appliance  Co.  80 

National   Tube   Co 72 

N.  T.  Switch  A  Croaainr  Co 71 

Nllea-Bement-Pond  Co 65 

Nuttall  Co..  R.  D 55 

O 

Ohio  Braaa  Co 7 

Oarood-Bradley  Car  Co 57 

r 

Pace  A  Hill  Co 72 

Paxaon  Co..  J.  W 73 

Perey  MIc.  Co..  Inc 79 

Poddyrisht  Compound  Co 75 

Poole  Enc.  A  Machine  Co 42 

Portable  Machinery  Co 73 

Poeltlona  Wanted  and  Vacant...  81 

Power  Specialty  Co 74 

B 

Railway  Track-work  Oo 24 

Railway  UUUty  Co 88 

Ramapo   Iron   Worka 74 

Republic  Bnctneera.  Ine 30 

RIchey.  Albert  8 30 

RoMnaon.   Dwicht  P 30 

Roebllnr'a  Bona  Co..  John  A 72 

Roller  Smith   Co 73 

Rooke  Automatic  Rectater  Oo. .  K8 

Rnaaell    Mfc.   Co 08 


8 

Pace 

Safety  Car  Devloea  Co 6 

St.  Louis  Car  Co 59 

St.  Louis  Fror  A  Switch  Co..  .  .  71 

Samno  Cordace  Worka 90 

Sanderaon   A  Porter 30 

Scalle  A  Bona  Co.,  Wm.  B. . . .  70 

Schulte  A  Koertinc 40 

Scofleld  Enrtneerinc  Co 37 

SearchUKht    Section    81-83 

Smith  A  Co..  C.  B 30 

Smith  Heater  Co.  Peter 78 

Smith-Ward  Brake  Co 80 

Southern  Cypreaa  Mtra.  AM'n .  .  60 

Spray  En^ineerlnr  Co 04 

Standard  Steel  Worka  Co 58 

Standard  Underground  Cable  Co.  01 

Star  Braaa  Worka 79 

Stark  RoUlnc  Mill  Co IS 

Stone  A  Webater 3S 

Stndd  Co..  A 90 

T 

Templeion.  Kenly  A  Co..  Ltd...  77 

Terry  Steam  Turbine  Co 38 

Texaa  Co..   The 45 

Thompaon-Levrrlnr  Co 77 

Toledo  Biidce  A  Crane  Co..  The  77 

Tool  Steel  Gear  A  Pinion  Co. . .  00 

Traaatt  Xqnlpment  Co 80 

Tubular  woven  Fabric  Co 20 

C 

D.  S.  Electric  SiKnal  Co 15 

United   SUtee  Graphite  Co 64 

Dnivereal  Safety  Tread  Oo 90 

Universal    Lubricatlnr  Co 43 

U.  S.  Bubber  Oo 31 

T 

Tan  Dora  Coupler  Co 09 

W 

"Want"  Ada.   SI 

Waaon  Mfc.  Co 93,  »8 

Wella.   Gardiner  F |8 

Welte  A  Bona  Co.  M 01 

Waatam  Electric  Co 70 

WeaUnchonae  Blec.  A  M(r  Co.  2,  4 
Weatlncbonaa  Traction  Brake  Co.  5 
Weaton  Baol  laatraBcnt  Oa. . .    8S 

Wharton.  Jr..  A  Oo„  Wm 73 

White  Bnitnearinc  Oar*.. 

The  J.  O '* 

WllUama  A  Oo.  J.  H 77 

Wl«h  Serrloa.  The  P.  ■*» JJ 

Wood  Oo..  Cbaa.  N 72 

1 

Zelnlcker  Snpply  Oo.  Inc.  Wnl- 
ter  A «3 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  And  station  steps. 

Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Maas. 


MASON  8APBTY  TKK.M>     1.,'Ml  «r  ,„rl..iriii<.liim  nllKl.  no» illppery. 
ir,-vcnt>  nrrli1i«l«:  cutt  out  damjMtr  ■ull».  ..  .. 

<>'  ii'H  CAR   FLOOKINC— ror  (terl  eare:  la  aanltary.  Ilfhi 

■  >'|>  STEPS-?8Sifrlranln«.  Doii-«llpt»r».  llaM 

'*rr  Ki.  iiMijtun  fwi  uard  vltliout  icrlamt  iK-lua  rrponrd  vlUiin  thf  anowl- 

dce  of  niAnufftrtur«-r  .-      j       .. 

our  prMii,-'*  f*-,!  on  nil  I^Mdlni  ri.llr<>iidn»."  rArmnrt  atAllon*    Forortalla 

Mnw  AMBRICAN  MASON  SAFKTY  TRIAD  CO.,  Lowatt.  Maaa. 

urancii  omna:    Boatoi'  >  iilladrlpiila. 

Acaaekal'  _„ 

JaaapkT.  Ryenaaa  »,'  DMrtbaten 


"The  New 
Haven" 

Trolley 

Wheel 

Bushing 

P<r/ec( 

We  04I  Hm^mlfd 

, taartiC  awtaL  ■aeklao  HBed,  »B1aill»t  aO 

■aaA  aeale  ar  (itl.     Orooeea.   nmnlnc  aalli*  laaslh.  m 

wttm  kwry  mwauia  with  a  hard  Inbcti    

a  ■M««h-naakic.  pvfecUy  lubrlcolad 

•f  «a     Clalattw  atalled  apoa  appUaalioa. 

The  H.  B.  IvM  CompenF,  New  Hevan,  Conn.,  U.  S.  A 


«' 


Boyerized"  Products  Reduce  Maintenance 


Oaaa 


Mancaaaae  Braka  Banda 
Maiigaiieaa  Tranaoaa  Plalaa 
Maocaoaaa  Body  BnaUac* 
Bronae  Axis  Baarlat* 


I  Trocka 

Hardanod  Brake  PIna 
1  Boahlnca 
Xula  and  Bolte 
Bfoils  Fins  at*  abaolutely  aoolb  and  tma  In  dlaiialar. 
carry  40  dUterant  Maee  of  caas  hardaaad  ptna  In  atoak.     '- 
lomlahod.    WrIU  (or  toll  data. 

Bmeis  Cn  Tr«ck  Co.,  SpriagftUd,  Mam. 


We 


^^J|5^- 


T 


STUCKI 

SIDE 

BEARINGS 

A.  STUCKI  CO. 
niu.r  BJria. 

Pittiburrh.  pa. 
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MILEAGE  is 
a  big  talking 
point  in  the  Street 
Railway  field.  It 
is  ^vhy  Columbia 
Pyramid  Brushes 
are  the  universal 
choice 

Brushes 
for  all  Railway  Motors 

NATIONAL  CARBON  COMPANY 

Incorporated 

Cleveland,  Ohio  San  Francisco,  Calif. 

Cdn/idian  N ational  Carbon  Co.,  Limited,  Toronto,  Canada 
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When  Time  Means  Most 


The  Peter  Witt  Car: 

• 

With  its  extra-wide  entrance  and  exit  door 
opening  and  with  the  conductor  located  on 
forward  side  of  the  center  door,  facilitates 
quick  loading  and  unloading  of  passengers 
and  with  the  collection  of  fares  on  the  "pay-as- 
you-pass"  system  eliminates  delays  during 
heavy  traffic  periods,  when  time  means  most. 

THE  J.  G.  BRILL  COMPANY 

•'       Philadelphia,  Pa.       ^ 


ii 


AMERICAN  CAR  CO.,  St.Louis.Mo. 
G.C.KUHLMAN  CAR  CO.,Cleveland.0hio. 
WASON  MANFG.CO.,  Spring^eld,  Mass. 
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Efficient  maintenance  of  the  Air  Compressor 
is  forwarded  by  providing  a  good  Air  Strainer 


Westinghouse    "Bungalow"     Type     Air 
Compressor  fitted  with  an  8-in.  strainer, 


A  Good  Air  Strainer 

must  be  one  which,  while  performing  its  function  of 
straining  the  air  being  drawn  into  the  compressor,  will 
not  restrict  and  reduce  the  intake  of  air  at  the  strainer, 
either  by  insufficient  screen  area  or  by  clogging  up  of 
the  strainer.  These  two  evils,  common  to  air  strainers, 
are  avoided  in  the  Westinghouse  8-inch  type.  Its  large 
screening  area  permits  a  gentle  flow  of  air  to  the  com- 
pressor, and  its  practical  construction  makes  easy  the 
process  of  disassembling  to  remove  collected  dirt. 

Air  Brake  Building  Our  Buaineat  For  a  Lifetime 


Westinghouse  Traction  Brake  Company 


General  Offices  and  Works:  Wilmerdmg,  Pa. 


Boaton,  Mass. 
Chicago,  III. 
Columbus,  O 
Denrer,  Col 


Houston,  Tex. 
Los  Angeles,  Cal. 
Mexico  Cit>' 


New  York,  N.  Y. 
Pittsburflh,  Pa. 
San  Francisco 


Seattle,  Wash. 
St.  Louis,  Mo. 
St.  Paul,  Minn. 
Washington,  D.C. 
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It's  a  Safety  Car  in  FACT  as  in  NAME 
According  to  EL  PASO 

No  matter  how  good  the  Safety  Car  is  from  the  popularity  and  economy  standpoints, 
it  wouldn't  be  all  it  should  if  it  did  not  put  Safety  First. 

We  couldn't  give  you  much  better  proof  that  it  does  put  safety  first  than  to  quote 
the  analysis  made  before  the  1919  meeting  of  the  American  Electric  Railway  Claim 
Agent's  Association  by  Alves  Dixon,  Claim  Agent,  El  Paso  Electric  Railway,  for 
an  experience  covering  the  operation  of  about  one  and  one-half  million  car  miles 
each  of  safeties  and  two-man  cars : 

For  every  10,000  car-miles 

Safeties  averaged  3.03  accidents  the  first  year  (April  1,  1918 — April  1,  1919) 
compared  with  3.95  accidents  with  the  big  cars. 

Safeties  averaged  the  following  4  months,  only  2.95  accidents  whereas  the  bigger 
cars  rose  to  an  average  of  5.30  accidents. 

A  nd  with  the  Safeties  Operating  on  the 
More  Congested  Streets! 

There  are  all  kinds  of  reasons  for  the  superiority  of  the  Safety  Car,  such  as  undivided 
responsibility,  front  entrance  and  front  exit,  greater  co-operation  from  passengers,  etc,  but 
the  great,  big,  outstanding  reason  for  its  siifrly  is  the  automatic  interlocking  of  control,  brakes 
sander,  doors  and  step  in  a  way  that  makes  accidents  almost  impossible.  El  Paso's  cars  are 
safe  cars  because  they  are  equipped  with  the  Safety  Devices  combin-ation  of  this  company,  for 

//  is  a  Safety  Car  Only 

when  equipped  with  automatic,  laborless  apparatus,  so  interlocked  that,  regardless  of  the 
illness  or  distraction  of  the  operator,  the  power  will  be  cut  off  instantaneously,  the  air  brakes 
and  sander  apply  immediately  thereafter  and  the  doors  unlatch  for  safe  and  easy  exit. 
Furthermore,  it  is  a  Safety  Car  only  when  the  doors  must  be  closed  and  the  step  folded  before 
the  car  can  start,  and  when  the  airbrake  must  be  applied  before  the  doors  are  opened  amd 
the  step  lowered  in  bringing  the  car  to  a  service  stop. 

SAFETY  CAR  DEVICES  CO. 


CHICAGO 
Railway    Exchange    BIdg. 


Main  Office:  Boatihen's  Bank  Bldg.,  ST.  LOUIS,  MO. 

WASHINGTON,  D.  C.  NEW  YORK 

Munsey  Bldg.  City   Investment  BIdg. 

CANADA — Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont. 


PITTSBURGH 
Westinghouse  BIdg. 


Electric    Railway    Journal 


Ai-ril  24,  1920 


^  Used  on  this  sharp  curve  in  Glasgow 


You  could  hardly  ask  for  a  better  test  in- 
stallation than  this  double  curve  on  Ross 
Street  between  London  and  Great  Hamilton 
Streets,  Glasgow. 

Busy,  did  you  ask? 

Why  {ill  Glasgow  lines  are  busy  lines;  and 
it's  some  compliment  to  Phono-Electric  to 
try  it  out  in  the 

Worst  Places  First 


09lMBCiiCi& 
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O-B  EXTRUDED  EARS 

For  Phenomenal  Service 

Extruded  metal  is  made  by  forc- 
ing hot  (not  molten)  brass 
through  a  die  under  tremendous 
pressure.  During  the  unusual 
manufacturing  process  it  gains 
many  worthwhile  characteristics. 

Extruded    metal    is   tough    and 

dense — long  life — does  not  curl 

at  ends. 

Ductile — folds  smoothly  in  place 

Accurate — fits  the  wire  exactly 

Rather  remarkab'e  records  have  been 
made  under  widely  different  service  con- 
ditions. Alternate  a  few  O-B  Extruded 
Ears  with  your  present  type  and  find  out 
how  much  they  will  save  for  you. 

The  Ohio  Brass  Company 

Mansfield,  Ohio 

New  York  Philadelphia  Pittsburgh 

Chicago  Los  Angeles  San  Francisco 

Manufactures:  Trolley  Materials,  Car  Equip- 
ment, Rail  Bonds,  High   Tension  Insulators. 
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^^A  Penny  Saved  is  a  Penny  Ear ned^^ 
Each  100  pennies  invested  in  the 

New  Type  Heavy  Duty  High  Speed 
Indianapolis  Patented  Electric  Welder 

will  pay  you  20,000  pennies  in  return 

$600  Complete 
ready  for  use 

Pay 

As 

You 

Save 

Indianapolis  "Apex"  Welded  Joints 

are  the  "fountain  of 
youth"  for  old  tracks  and 
make  new  tracks  better. 
They  increase  the  elec- 
trical efficiency  of  your 
whole  system. 


"APEX"  Joint 
ler  Guard  and  CIrdar  Rail 


Indianapolis  Fluxated  Welding  Steel 

Indianapolis  Flu.xated  Welding  Steel  makes  better  welds  and  increases  the 
life  of  each  and  every  weld  made.  Made  in  enough  different  grades  to  meet 
in  the  best  and  most  etfiticnt  way  each  and  every  welding  condition. 

When  welding,  protect  your  operators  from  the  Ultra  violet  rays  with  In- 
dianapolis Composite  Lenses. 

Get  our  pric*a  on  "AU-Manganea*"  CroMting*  and  Track* 

Indianapolis  Switch  &  Frog  Co 

Springfielcl,  Ohio 
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STEEL  CROSSING  FOUNDATIONS 

take  the  trouble  out  of  compromise 
joints  near  Crossings 

THESE  specially  designed  Steel  Foundations  for  troublesome  Crossings  save 
maintenance  and  prolong  frog  life,  but  one  feature  welcomed  by  many 
electric  railways  is  the  compromise  joint  step,  built  into  the  foundation,  which 
carries  the  high  approach  rails  of  the  street  track,  into  the  arms  of  the  crossing. 

The  familiar  battered  low  joints  at  crossing  connections  may  become  dan- 
gerous if  frequent  attention  is  not  given  to  them.  They  are  the  cause  of  much 
expense. 

But  on  a  firm  steel  bearing  cushioned  with  wood,  compromise  joints  are 
trouble-proof  and  safe. 

Most  of  our  recent  orders  are  from  electric  railways  who  have  from 
four  to  ten  crossing  foundations  in  service. 

Let  us  prepare  proposal  plans  on  your  Fall  renewal. 

Thejinternational  Steel  Tie  Company 

Manufacturers  of  Steel  Twin  Ties  and  Crossing  Foundations 

General  Sales  Office  and  Works:  Cleveland,  Ohio 
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'Che  RESILIENT  RAILWAY  TIE 


Builds  Track  with  no  come  Back 


Why  does  pavement  last  longer  when 
the  principle  of 

URosiliency 

is  applied  to  the  car  tracks? 

The  Asphalt  cushion  of  the  Resilient 
Railway  Tie  gives  an  unvarying  de- 
flection to  the  rail  under  the  weight 
of  the  cars.  Not  too  much  as  in  the 
case  of  wood  ties  working  in  ballast 
nor  too  little  as  in  monolithic  con- 
struction. The  joint  ties  prevent  all 
working  at  the  joints. 

These  things  accomplished  by  Resil- 
ient Ties  make  toward  pavement 
permanence. 

THE     DAYTON      MECHANICAL     TIE     CO.,    704    COMMERCIAL    BLDG..     DAYTON.    OHIO 
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PEERLESS    PIT    JACKS 

Absolutely  Safe — Fine  Adjustment — Two-Speed   Operation 


Flat  toD  is  used  for  handling 
lieavy  gear  cases  or  heavy  arma- 
ture parte. 


^E  The  new  Peerless  heavy  duty  pit  jack  is  designed  for  work  of  every  char-  ^^ 

=  acter  required  in  the  street  railway  pit.    This  jack  is  of  the  geared  wheel  and  = 

^  screw  type,   combining  absolute  safety  with   fine   adjustment  and   two-speed  = 

=  operation.  = 

=  The  frame  is  built  up  of  heavy  steel  angles  thoroughly  braced  and  allows  ^ 

=  .for  side  adjustment  of  10  inchts.     The  top  has  a  minimum  height  of  3  feet  9  = 

^E  inches  and  a  maximum  raise  to  6  feet  3  inches,  measured  from  the  floor.  ^E 

^  The  Peerkss  heavy  duty  pit  jack  is  operated  by  a  handle  and  so  arranged  ^ 

^E  that  two  speeds  are  provided,  a  low  speed  ratio  for  lifting  extremely  heavy  = 

^E  weights  and  a  high  spetd  ratio  for  lighter  work,  or  for  lowering.  ^E 

=  This  jack  is  regularly  supplied  with  either  cradle  top  for  handling  arma-  = 

^E  tures  or  fitted  with  a  flat  top  for  handling  gear  cases,  motor  parts,  etc.    Tops  ^ 

=  are  interchangeable  and  arc  listed   saparately  so  that  it  is  possible  to  have  = 

^  one  jack  and  two  types  of  tops,  changing  the  latter  according  to  the  character  = 

^E  of  work  in  hand.  ^E 

I    Xi^ECTRic  Service  SuppT/Xes  Co.    | 

=  Manufacturer  of  Railway  Material  and  Electrical  Supplies  ^ 

^               PHILADELPHIA  NEW  YORK                                         CHICAGO  = 

=        17th  and  Cambria  Streets  50  Church  St.                                 Monadnock  Building         ^ 

^S  Canadian    Distributors:    Lyman    Tube    &    Supply    Co.,    Ltd.,    Montreal,    Toronto  ^S 


HI 
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One    of    many    Thtrmit^Wmltl^    frogs    inrntmltrnd    in 

Youngttown,  Ohio.,  mtill  in   fin*  condition 

aittr  atverot  years'   ««ri>ic«. 


THERMIT-WELDED  Special  Work  Means 
Standard  Rails  Plus  a  Few  Hundred  Dollars 


The  co«l  uf  Thermit-Welded  ipecial  work  ia  to  low  thai 
you  would  naturally  luppose  that  it  could  not  be  of  per- 
mantnt   character. 

But  ihit  it  not  the  fart  at  all  a*  hat  been  dcmonitrated 
*y  A*"  Jtari   of  cartful  trial  and  obiervalion. 

Special  work  hat  been  made  up  of  ordinary  railt  before, 
but    it    hat    lacked    permanence    becaute    ii    wat    bolted 


multi-part  work  that  could  not  stand  up  for  any  length 
of  time. 

The  application  of  Thermit  WeldinK  to  ordinary  railt 
i<i  entirely  different,  because,  by  obliteraiinf;  to  many 
joints  that  are  juM  that  many  points  of  thock.  it  avoidt 
the  racking  and  looteninic  that  are  inevitable  with  any 
type  of  mechanical  fastening. 


It's  the  Elimination  of  Joints 
That  Assures  Long  Life  to  Thermit-Welded  Work 


B«eaiMC  the  emire  layout  it  made  at  thocklett  at  a  piece 
of  tpecial  work  ever  can  be.  Having  lieeii  tiarled  right. 
■  layout  that  it  Thermit-Welded  will  tiay  right  at  a 
total  overall  cott  that  it  far  below  what  you  could  lecurc 
in  any  o<hcr  way. 


Just  advite  ut  what  rail  tcctioni  you  ute  and  how  many 
crottinga  of  each  you  with  to  make,  and  we  will  quote 
yuu  price*  at  once.  The  permanent  Thermit  e(|uipment 
can  also  be  uted  for  welding  cumpromite  joinia,  broken 
motor  catet,  truck  frame^  armature  thaftt  and  many 
nibcr  heavy  tieel  tediont. 


MetaJ  &  Thermit  Corporation 


PUt«bttrf  k 
ChicAgo 


120  Broadway,  New  York 


San  Francisco 
Toronto 
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Anaconda  Copper  Wire  is  made 
from  the  famous  B  &  M  Brand  Elec- 
trolytic Copper  Bars.  These  bars 
possess  high  electrical  conductivity 
and  physical  soundness.  They  con- 
tain less  than  1/100  of  1%  metallic 
impurities. 

This  accounts  for  the  remarkable 
strength  and  purity  of  Anaconda  Cop- 
per Wire  and  explains  why  it  fully 
satisfies  the  requirements  of  those 
who  use  it. 

When  new  construction  or  addi- 
tions to  existing  lines  are  contem- 
plated, it  will  pay  you  to  allow  our 
engineers  to  figure  on  your  needs. 


ANACONDA  COPPER  MINING  COMPANY 

Rolling   Mills  Department 

Mills — Oreat  Falls,  Montana 

General  Office:  111   Jf.  Washington  St.,  Chicago 


Photo  Courteev 
C.  At.  A  St.  P.  fiif. 


JNACONDACopper^jw 

"From  Mine  io  Finished  Product 
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Here's  good  evidence  of  benefits  from 

Abbott  Rail-Joint   Plates 


|»j\BBorTRAiijoiMp| 


'BtlLTUKEABRIDCr 


The  Abbott  Plates  shown  here  were  in- 
stalled in  1910  on  west  bound  main  line 
track  of  a  prominent  road.  To  date  no  ex- 
tensive track  repairs  have  been  required  nor 
will  there  be  for  a  long  time  to  come.  The 
east  bound  track  at  the  same  location  is  nol 
equipped  with  Abbott  Plates  and  has  every 
appearance  of  needing  extensive  repairs. 
The  rail  ends  on  this  latter  track  arc  bat- 
tered to  a  noticeable  extent,  although  those 
on  the  west  bound  Abbott-Plate-equippcd 
track  are  in  excellent  condition. 
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The  track  supervisor  stated  that  the  Abbott 
Plates  gave  a  noticeably  smoother  running 
track  and  were  themselves  in  as  good  con- 
dition as  when  installed  ten  years  ago.  The 
nuts  and  bolts  stayed  tight  longer  than  on 
track  where  no  Abbott  Plates  were  used,  and 
the  tendency  of  the  rails  to  creep  had  been 
controlled  by  the  anti-creeping  features  of 
the  Abbott  Plates. 

Abbott  Plates  put  in  at  the  time  the  track 
is  first  laid  is  of  course  the  more  logical 
procedure,  but  for  preserving  old  track, 
bringing  and  keeping  it  up  to  line,  making 
the  old  ties  last  longer  and  reducing  future 
maintenance  expense,  these  plates  are  the 
best  investment  that  can  be  made  for  track 
economy. 

They  can  be  installed  without  expensive 
disturbance  to  the  existing  track,  angle  bars 
and  ties,  and  will  effect  even  greater  econo- 
mies on  old  than  on  new  track  and  will  ef- 
fect a  notable  improvement  in  smoothness 
of  running. 

By  using  the  full  complement  of  track  and 
plate  holding  spikes  (which  are  independ- 
ent of  each  other)  the  track  is  held  much 


firmer  than  with  the  fewer  spikes  ordinarily 
used,  and  as  the  spikes  stay  tight  much  longer, 
"spike  killing''  of  the  ties  is  avoided,  with  a 
decided  saving  in  expense  for  new  ties  and  their 
installation. 

The  economies  and  service  improvements  ef- 
fected by  Abbott  Plates  can  be  quite  accurately 
estimated  in  advance,  and  if  you  will  tell  us  your 
conditions,  our  engineers  will  submit  interesting 
data. 


Other  Lackawanna  Aids  to  Better  Track 


The  Lackawanna  Safety-Head   Angle  Bar 


overcomes  liability  to  wear  and  Iracture 
by  preventing  cutting*  of  the  bar  at  the 
top  from  back  action  or  upward  thrust 
of  the  rail  ends.  This  is  accomplished 
by  a  slight  depression  in  the  head  of 
the  angle  bar  for  a  short  space  at  the 
center  where  the  rail  ends  meet. 


The   Lackawanna    Hook-Shoulder   Tie    Plate 

is  simple,  etrong.  durable,  convenient  for  in- 
stallation, and  by  holding  the  rail  with  great 
security  prevents  undue  wear  and  destruction 
of  material;  saves  repair  costs  and  reduces 
maintenance  labor. 

Two  ribs  on  top  form  a  channel  in  which 
the  rail  base  rests.  One  of  the  ribs  is  plain 
and  the  other  hooked  to  make  a  holder. 
One  or  two  plain  spikcn  on  the  plain  rib  complete  the  bond  between  plate 
and  both  rati  flanges.  The  plate  is  fastened  to  the  tie  by  independent  plain 
or  screw  spikes.    The  rail  may  be  removed  without  disturbing  the  plate. 


The  Lackawanna   Deseaming   Process 

to  which  all  our  rails  are  r-ubjected,  leaves  the  rail  head  and  base  free 
from  the  cracks  and  weak,  streaky,  laminated,  partially  decarburized 
metal  that  under  ordinary  manufacturing  processes  is  an  inherent  cause 

of   undue  surface  wear  and  rail   fracture. 


Lackawanna  Track  Bolts  and  Spikes 

Our  track  bolts  and  spikes  of  all  standard 
sizes  for  light  or  heavy  rails,  enjoy  an  enviable 
reputation  for  careful,  accurate  workmanship 
and  finish. 


Write   for   our   booklets,    ** Lackawanna    Descanted    Railsj" 
'^Lackawanna  Improved  Track  Appliances/'  and 
''Lackawanna  Track  Bolts  and  Spikes/' 


lackawanna  Steel  ftrnpany 

General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 

Atlanta  Boston  Buffalo  Chicago  Cincinnati  Cleveland  Detroit  New  Vorlc  Philadelphia         St.  Louis  San  Francisco 

Solo   Exporter   of  Our  Commercial   Products:   Consolidated   Steel  Corporation.    105    Broadway,    New   York. 
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AMERICAN  INGOT  IRO>( 


An  Old  Installation 

A  recent  inspection  of  this  50-foot 
Armco  Culvert  revealed  not  the 
slightest  sign  of  deterioration, 
although  it  was  placed  under  the 
roadway  thirteen  years  ago. 

The  enduring  qualities  of  rust- 
resisting  Armco  Culverts  made 
of  American  Ingot  Iron  account 
for  their  increasing  use  by  ex- 
perienced engineers  and  highway 
commissioners. 


ARMCO  IRON  CULVERT  C  FUIME  MnH.  ASSR. 

V«*H«P0«T*T1OM  ■tB».*i» CHICAOO 
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INTRODUCTION 


Electric  railroading,  strange  as  it  may  seem,  in 
the  expanse  of  a  quarter  century  has  not  yet  achieved 
the  Ali-but  Perfect  Sttite — that  state  into  which  it 
must  be  received  in  its  entirety  before,  road  by  road, 
it  is  ushered  in  to  the  Perfect  State. 

The  railroad  man  being  aggressive  is  anxious  to 
achieve  that  state — but  there  are  many  factors  that 
militate  against  speed  in  the  achievement  of  ideals. 
Public  Service  commissions  and  engineering  omis- 
sions have  created  a  need  for  an  authoritative  work 
as  a  trail  blazer — or  shall  we  say  mental  preparer — 
for  the  Ail-but  Perfect  State. 


This  work — chapter  by  chapter — with  the  product 
illustrated  below  is  devoted  to  such  constructive 
work  as  preparation  for  the  All-hut  Perfect  State 
in  the  irreducible  minimum  of  time  consistent  with 
the  requirements  of  the  Ail-but  Perfect  State. 

Next  week  on  this  page  this  ultra-educational 
series  begins  under  the  well  chosen  title  of  Chapter 
One.  Don't  miss  a  single  installment,  as  that  may 
cause  a  weak  link  in  the  chain  of  thought  necessary 
in  preparing  for  the  Ail-but  Perfect  State. 


IjjBW^™ 


READING  NO.  ONE 


What  Is  the  Dynamotor  Anyway? 


It  is  a  piece  of  equipment  to  save  money  for  roads  in  large  install- 
ments. 

By  a  little  planning  a  Dynamotor  equipment  can  be  made  to  save 
money  day  ii>  and  day  out. 

But   it  does  more  than  save  money. 

—as  a  bonder  and  welder  for  rails  it  gives  you  the  one  practical 
scientific  method. 

—as  a  shop  welder  it  saves  the  delays  and  costs  of  getting  new 
parts. 


The  Rail'WfeldincJ  and  Bondind  Company 


1 


J^ 


develand. ,  Oliio . 
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THE  SOLUTION  OF  YOUR 
TRACK  GRINDING  PROBLEMS 

Can  be  found  in  the  products  of  the 
Railway  Track-work  Company 


Reciprocating    Track   Grinder 


Atla*  Rail  Grinder 


The  Universal  Rotary  and  Atlas  Rotary  as  well  as  the 
Reciprocating  Track  Grinders,  suffice  for  all  Track. 
Grinding  needs.  Let  us  suggest  the  remedy  for  your 
Track  troubles. 


Univertal  Rotary  Track  Grinder 


RAILWAY  TRACK-WORK  COMPANY 

3132-48  Eut  Thompson  St.,   Philadelphia 


ATLA*  KAU-WAT  .■"il'PLT  CO. 


lAH-WAT 

CUmf. 


m 


«  * 


K*i  ImtH*   AfwmU — 
CHAS    N    WOOD  CO.  HITCHCOCK.    LLOrO   A  CO.    Inc. 

III..I..I1    MaM  77A  Qtmo  Victoria  St.  B.  C. 

L-ondoD    KnclaiHl. 
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Ten  times  faster ^90%  cheaper 


IITTLE  GIANT  Electric  Track 
^  Drills  soon  save  their  cost.  They 
are  now  standard  equipment  on  hun- 
dreds of  leading  properties  throughout 
the  world.  Track  gangs  equipped 
with  "Little  Giants"  commonly  perform 
track  drilling  operations  at  speeds  ten 
to  twelve  times  faster  than  old-time  hand 
methods  and  at  a  saving  of  85  to  90% 


in  cost.  One  company  reports  that  one 
Little  Giant  Track  Drill  released  15 
men  and  5  drills — and  does  more  work 
at  that!  Your  track  repair  and  con- 
struction equipment  is  incomplete 
without  this  and  other  Little  Giant 
Portable  Electric  Tools,  such  as  screw 
spike  drivers,  portable  drills  and 
grinders,  etc.   Write  for  bulletins. 


Illustration  shows  one  of  several  Little  Giant  Track  Drills  '■ 

in  use  by  the  Pittsburgh  Railways  Company,  Pittsburgh,  Pa. 

Chicago   Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   .   6  East  44th  Street   .   New  York 

Sales  and* Service  Branches  all  over  the  World 

•kUONOtAU    aCMICAaO  •DttHorr  Bub  JOfUN  -MINNIAPOUS       •PMIIADEIPMJA       RlCHMOKD  •StATTU  BaRCTLONA      BRUSSEU  CMWSTIANIA         HONOIUVU  •LONDON   •MONTKlAL     tUM.  VANCOtTIIl 

^^^^^  •CiMcn«NATi     ELDORADO    pRANKUM  "Lo*  ANCti«  "Nrw  0«t«Ajrt   •PrmBuiioM        SALTLAKiCmr  BST- Ujuh   •Bekun  Bucnos  AiRas  .Fraserburgh    JOHANNtsBintO    Madrid     Osaka  Tokyo         WiNNirtO 

HouTTON     MiiwAUKn   •Nrw  York  •Portland  "Sam  Frawcisco     TXJCSON        Bombay  Cadiz  Havana  Usbon  Milan       -Paris  TORONTO 

EL-3t 


BOYER  PNEUMATIC  HAMMERS ••  UTILE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS- -PNEUMATIC  HOISTS, 


•Bi/nAiX>         •Clcvlland     tx.  Paso 


lamm^E^ 


UTTLE 


Electric 


;wM:^MMiiin-MBnvi'maiBag 


GIANT 

Tools 
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CONDULETS 


% 


U 


(ondulet 


''  I  ""HF)  breakage  hazard  to  which  receptacles 
■*■  used  in  car  wiring  are  exposed  can  be  prac- 
tically eliminated  by  the  use  of  "S"  type  Condulets. 

These  Condulets  are  tapped  for  rigid  conduit 
permitting  direct  connection  between  the  conduit 
and  Conoulet.  This  eliminates  the  use  of  lock 
nuts  and  bushings  which  experience  has  proven 
unsatisfactory  due  to  extreme  vibration. 

These  and  other  types  of  Condulets  exten- 
sively used  in  car  wiring  are  described  in  the 
Crouse-Hinds  Catalog. 

Send  for  a  copy. 

CROUSE-HINDS  COMPANY 

SYRACUSE,  N.  Y. 
BOSTON        NEW  YORK        CHICAGO 

CmiJuUu         PsBalboarda 

KaV.  SwilcliM        FlMjUakta 

Cur  Anchor* 

MM 


sit 


S  CONDULtTS 

strcBith  and  «pp«*ar^ 
ABC*  characleris* 
lh«««  condulets  whick 
•r»  conftidrrvd  &n  ••■ 
»«ntial  [>«rt  •#  •v*ry 
rood    €ar    wirinc     iok. 


CROUSE-HINDS 
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Meet  the  PubKc  Demands 


Increase  Your  Service  without 
Increasing  Your  Rolling  Stock 

by  Equipping  Your  Cars  with 

National  Pneumatic  Door  and  Step  Control 


The  Public  demands  quicker  service 
especially  during  rush  hours.  It  prob- 
ably has  been  impossible  for  you  to 
speed  up  your  service  because  your  car 
stops  have  been  too  long.  Your  con- 
ductor has  had  his  hands  full  collecting 
the  fares  and  could  not  shut  the  door 
without  losing  lots  of  time. 

By  equipping  your  cars  with  National 
Pneumatic  Door  and  Step  Control  you 
not  only  save  the  conductor's  time  but 


speed  up  each  car.  The  stops  get 
shorter.  The  running  time  is  decreased 
which  enables  you  to  get  more  trips  out 
of  the  same  number  of  cars,  thereby 
making  the  service  frequent. 

This  makes  a  better  satisfied  public  and 
increases  your  revenue. 

National  Pneumatic  equipment  pays 
for  itself  in  a  very  short  time  out  of  the 
saving  effected. 


NATIONAL  PNEPyyiC  COMPANY 

50  Church  St.,  New  York         "  ^W  Edison  Bldg.,  Chicago 

Works:   Rahway,  N.  J. 
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Selling  Transportation 

]HE   ambition   of  every    railway   management   is   to 

"popularize"  transp>ortation  and  to  come  as  near  as 

p>ossible  to   furnishing  service  at   cost,   including  a 

reasonable  return  on  a  fair  investment.    Railway  operators 

would  rather  hold  the  rate  of  fare  at  a  low  level  and  thus 

encourage  growing  patronage. 

The  use  of  metal  tickets  with  registering  fare  boxes  is 
becoming  recognized  generally  as  the  best  method  of  securing 
additional  business  where  rates  have  been  raised  above  the 
old  5-cent  standard.  The  reason  is  that  exjjerience  has 
shown  that  the  ideal  fare-collection  system  is  based  on 
a  unit  fare,  whether  this  be  a  single  coin  or  a  metal  ticket. 
Those  who  are  responsible  for  keeping  down  the  number  of 
car  hours  will  appreciate  why  this  is  true. 

From  our  study  of  the  subject  in  numerous  cities,  we  are 
convinced  that  the  best  returns  in  the  way  of  increased 
revenue  and  fast  schedules  are  shown  on  prop>erties  where 
the  use  of  metal  tickets  has  reached  a  high  percentage. 


i 


HIS  SUBJECT  should  tnUrett  all  railway  men.  We  can  men- 
Hon  specific  cases  where  heneficial  results  are  now  being  shown. 
We  will  be  glad  to  make  a  studtt  of  your  particular  situation 


point  out  a  remedy. 


Johnson  Fare  Box  Company 

Jackson   Blvd.  &  Robey  St.,  Chicago 
50  E.  42nd  St.,  New  York 
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The'  Essence  of  Galena  Service 

EDUCATION  in  the  use  of  "the  right  oil  in  the 
right  place"  is  good  in  itself,  but  the  value  of  the 
lesson  is  lost  unless  the  right  oil  is  used. 

Galena  Service  represents  the  most  complete  and 
efficient  organization  of  its  kind  in  the  business  world 
— the  personal  services  and  co-operation  of  lubricat- 
ing specialists  who  not  only  know  how,  but  can  show 
how. 

But  even  the  supervision  of  these  experts  could  not 
produce  the  remarkable  operating  results  that  Galena 
Service  attains  were  it  not  for  "Galena  Quality,"  the 
feature  that  makes  Galena  products  the  standard  rail- 
way luh>ricants  of  the  world.  It  is  the  necessary  and 
indispensable  element  that  makes  Galena  Service  suc- 
cessful in  its  educational  work  of  improving  operation 
through  scientific  lubrication  methods. 

Galena  Quality  is  Our  Bond  and  Your  Security! 


m-Si'iMl  Oil  cbjui 


uors  ooiN) 


and    all   principal  American    cities 


R/K  F*  I  S» 
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Why  risk  a  loss  when  such  a  simple^  economical 
and  efficient  protective   device  is  available? 


Protect  Your  Service 


How  often  it  happens  that  the  mont  severe  electrical  storms 
brMkk  just   at  the  heavy  traffic  hour. 

One  car  put  out  of  commission  then  causes  congestion — delay 
— loss  of  (area — irritated  patrons. 

You  surely  cannot  afford  to  lose  any  of  the  public's  good  v«al], 
or  any  of  its  patronage. 

G-£  Aluminum  Arresters 

installed  on  your  cars  will  make  it  possible  for  you  to  continue 
operation  throughout  the  heaviest  lightning  storms,  in  safety. 
Do  you  realize  how  soon  the  lightning  smrms  will  mme? 


ral 


General  OfTice     h^  ^X.  •V^ 
Schenectady: NT.     ^^ \3  111 


ctric 


Sales  OfBces  in 
all  lai^e  cities 
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rhe  Next  Convention  of  the  American 
Electric  Railway  Association  will  be  held 
at  Atlantic  Cit\%  NJ.,  on  Oct.  1 1-15, 1920. 

The  Amei-ican  Electric  Railway  Association  announced 
this  week  the  time  and  pUice  of  its  next  convention,  as 
given  above.  Atlantic  City  has  become  the  logical  place 
for  national  conventions,  especially  for  those  with  ex- 
hibits, and  the  selection  wiU  give  general  satisfaction. 


Edward  Hungerford  Will  Talk  About 
Electric  Railways  in  This  Paper 

WE  COMMENCE  this  week  the  publication  of  a 
series  of  articles  by  Edward  Hungerford  on  the 
electric  railway  situation  of  today  in  several  cities. 
This  paper  has  had  in  the  past  many  accounts  on  the 
properties  in  these  cities  and  on  the  industry  in  gen- 
eral from  what  might  be  called  the  "electric  railway 
side."  We  have  thought  that  it  would  be  interesting, 
therefore,  to  our  readers  for  us  to  publish  the  view- 
point of  some  one  not  closely  allied  with  the  industry, 
and  we  have  selected  a  well-known  magazine  writer, 
who,  not  being  so  near  to  the  problem,  could  see  it 
in  a  perspective  not  possible  to  one  daily  engaged 
in  electric  railway  work. 

Our  understanding  with  Mr.  Hungerford  was  that  in 
these  articles  he  would  have  entire  freedom  to  express 
his  opinions  on  conditions  as  he  saw  them.  With  this 
understanding  he  was  glad  to  accept  the  commission. 
Obviously,  for  the  reason  just  given,  Mr.  Hungerford 
is  responsible  for  the  opinions  expressed  in  the  articles 
and  not  the  editors. 

In  conclusion,  we  need  only  add  that  each  article  is 
based  on  a  special  visit  and  personal  study  of  the 
transportation  system  in  question  by  Mr.  Hungerford. 
These  visits  were  made  during  the  past  three  months  for 
the  purpo.se  of  collecting  material  for  this  series  of 
articles. 


Fareless  Passengers 

vs.  Wageless  Trainmen 

ACCORDING  to  the  latest  news  from  Soviet  Russia 
,  'most  everybody  is  an  employee  of  the  government, 
and  as  government  employees  don't  have  to  pay  fare 
the  operation  of  the  street  railways  has  been  reduced 
to  the  simplest  terms.  Life  for  the  conductor  is  now 
one  round  of  joy,  for  while  his  work  has  been  reduced 
enormously  his  nominal  wages  at  least  have  also  been 
increased  enormously. 

How  different  is  this  picture  from  that  presented 
to  UR  by  conditions  on  the  Norton  &  Taunton  Street 
Railway  Company,  which,  in  spite  of  its  name,  is  now 
jointly  owned  by  the  cities  of  Taunton,  Attleboro,  Mans- 
field and  Norton.  On  this  line  the  proletariat,  the 
salariat^and  the  bourgeoisie  must  pay  fare  as  of  yore. 


But  what  about  the  trainmen?  They,  poor  fellows,  are 
reported  in  an  April  5  despatch  to  the  Boston  Herald 
as  being  prepared  to  quit  after  failing  to  see  the  pay- 
day ghost  walk  in  three  successive  weeks.  It  is  true 
that  one  conductor  is  said  to  have  organized  a  little 
Soviet  of  his  own  by  borrowing  $10  from  his  traffic 
receipts  as  a  draft  on  his  pay,  but  most  of  the  men 
have  advised  the  management  that  they  can't  extend 
credit  much  longer;  that  while  they  are  in  a  most 
entertaining  kind  of  social  welfare  work,  which  brings 
them  into  contact  with  all  sorts  of  the  best  people,  they 
are  not  immune  to  the  demands  of  Nature. 

It  looks  to  us  as  if  the  Russian  comrades  have  a  more 
desirable  form  of  government  ownership  than  their 
American  brethren.  No  fare  collection  and  more  pay 
certainlv   sounds  better  than  more  fare  collection  and 


no  pay. 


How  to  Write  an 

Ad  for  Platform  Men 

AN  ADVERTISEMENT,  like  a  word,  often  conveys 
.  to  the  reader  a  meaning  or  an  impression  very 
different  from  what  the  writer  intended.  This  thought 
was  thrust  upon  us  as  we  read  a  recent  car  poster 
which  asks  that  men  whose  "records  can  stand  investi- 
gation" apply  for  platform  jobs.  Probably  the  writer 
of  this  card  did  not  intend  to  hurt  any  one's  feelings, 
but  isn't  it  rather  tactless  to  assume  gratuitously  that 
some  of  the  men  who  might  apply  would  have  records 
that  will  not  bear  investigation?  Why  bring  up  this 
aspect  at  all,  inasmuch  as  the  very  first  thing  an 
applicant  is  asked  to  do  is  to  furnish  satisfactory 
references?  Every  job  seeker  knows  that.  Now,  how 
much  better  it  would  be  if  the  writer  of  this  adver- 
tisement had  seized  upon  the  man  shortage  of  his 
company  as  a  means  of  bettering  relations  with  riders 
and  employees.  Assume  that  the  wording  was  some- 
thing like  this: 

"Wc  have  the  cars  but  not  enough  men  to  give  you 
the  service  to  which  you  are  entitled.  If  you  know 
any  high-grade  men  to  whom  platform  work  might 
appeal,  or  if  you  are  desirous  of  entering  such  service 
yourself,  please  get  into  touch  with  us." 

The  foregoing  need  not  be  the  exact  words,  but  it 
is  believed  that  they  would  have  the  twofold  effect  of 
making  the  public  more  patient  with  shortcomings  and 
of  making  the  present  employees  have  a  higher  respect 
for  their  calling.  Splendid  examples  of  "help  wanted" 
advertisements  that  do  have  such  influence  are  offered 
by  those  of  the  Bell  telephone  companies.  Also,  in 
the  very  same  town  where  our  railway  is  located  is  a 
laundry  which  carries  right  on  the  wagons  a  statement 
of  its  exceptionally  attractive  labor  conditions:  "Girls, 
why   not   work   under  the  pleasant   conditions   of  the 

Laundry?     The  hours  are  so  and  so,  minimum 

wage  so  and  so,  etc."  If  this  does  not  get  ideal  help, 
it  surely  does  accomplish  something  toward  mollifying 
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the  bachelor  who  finds  that  he  is  expected  to  wear  a 
brassiere  instead  of  a  boiled  shirt  for  that  dinner  of 
the  Grape  Juice  Improvement  Association.  Verily, 
there  are  indirect  as  well  as  direct  ways  of  selling 
throusrh  creating  a  better  atmosphere  for  the  product. 


What  Is  a  Safe 

Light  Rail  for  Safety  Cars? 

THE  increa.sing  use  of  the  safety  car  continually 
calls  attention  to  the  question  of  rails  of  lesser 
weight  which  may  possibly  be  used  under  such  cars. 
There  is  considerable  talk,  but  little  data,  to  the  effect 
that  lightweight  safety  cars  cause  less  rail  wear  and 
lessen  track  maintenance  costs.  Logically  these  desir- 
able features  may  be  present  where  these  cars  are  in 
oae  but  the  cars  have  not  been  in  service  long  enough 
to  warrant  any  assumption  as  to  what  the  savings  may 
amount  to.  Furthermore,  the  cars  are  usually  .sand- 
wiched in  between  heavier  cars  on  moat  systems  which 
have  adopted  them  and  the  lessening  in  track  wear  is 
difllcult  to  determine.  It  is  also  a  well-known  fact  that 
our  accounting  methods  seldom  have  permitted  us  to 
determine' with  any  reasonable  degree  of  accuracy  what 
track  maintenance  costs  are  upon  particular  lines  or 
sections  thereof.  Until  some  road  has  operated  a  line 
solely  with  these  cars  for  a  period  of  several  years  and 
has  kept  some  comparative  track  maintenance  data  cov- 
ering the  "before  and  after  using,"  as  the  patent  medi- 
cine "ads"  have  it,  we  are  unlikely  to  know  much  about 
the  maintenance  cost  and  wear-and-tear  phase. 

Meanwhile  it  is  reasonable  to  a.ssume  that  some  tracks 
may  need  rebuilding  soon  where  safety  cars  are  oper- 
ated. The  -selection  of  the  new  rails  for  the  tracks  then 
becomes  a  problem  worth  consideration.  Some  calcula- 
tions show  that  an  8.5-ton  safety  car  with  a  60-pas- 
senger  load  would  have  a  static  wheel  load  of  6,500  lb. 
and  a  dynamic  augment  f addition  of  0.70  of  the  static 
k>ad)  of  4,500  lb.,  giving  a  total  dynamic  wheel  load 
of  1L060  lb.,  and  that  it  would  require  a  rail  weigh- 
ing about  60  lb.  per  yd.  under  the  Baldwin  Loco- 
motive Works  rule  for  safe  weights  of  rails.  But  a 
60-lb.  rail  is  altogether  too  small  for  use  in  pavements 
and  would  be  out  of  the  question  for  use  under  almost 
■njr  other  cars  which  are  still  in  service.  The  matters 
of  adairtability  of  the  rail  to  varying  pavement  condi- 
tions, adequacy  of  rail  joints  and  need  for  allowance 
against  corroelon  with  provision  for  reasonable  wear 
before  renewal  also  enter  into  the  conditions  to  be  met 
in  the  rail  selection. 

These  items  all  tend  toward  the  selection  of  a  rail 
woifhlng  not  less  than  70  lb.  p«r  yd.  with  a  height  of 
hot  less  than  6  in.  We  have  the  6-in.  72-lb.,  the  7-in. 
70-lb.  and  the  7-in.  80-Ib.  rails  in  the  plain 
girders  from  which  to  make  a  choice.  The  6-in. 
80-Ib.  A.  S.  C.  E.  rail  is  probably  the  lightest  weight 
■ad  least  depth  of  rail  which  should  be  used  with  the 
few  modem  pavements  which  can  be  adapted  to  it.  Our 
choice  then  would  range,  as  determined  by  paving  con- 
ditions, other  car  traffic  and  ordinances,  between  rails 
weighing  from  72  to  80  lb.  per  yard.  In  view  of  the 
good  service  which  ancient  7-in.  70-  and  80-Ib.  rails  have 
given  in  the  |>ast,  it  appears  that  we  shall  hardly  need 
to  go  above  80  lb.,  but  with  an  increase  in  safety  cars 
to  practical  exclusion  of  other  and  heavier  typiBS  we 
might  safely  go  to  the  lower  limit  of  about  70  lb. 

The  available  groove  girder  rails  do  not  offer  such 
advantages  in  rails  of  appropriate  weight.  The  groove 
Bweasarily  adds  weight  in  any  case.    While  there  are 


four  groove  girders  weighing  from  90  to  100  lb.  and 
five  weighing  103  to  105  lb.,  most  of  them  have  certain 
poor  features  of  design.  Those  under  100  lb.  all  seem 
to  have  the  gage  line  too  close  to  the  center  line  of  the 
web.  If  the  selection  of  these  rails  for  safety  car  tracks 
becomes  insistent,  some  attention  should  be  given  toward 
a  betterment  and  standardization  of  design.  Past 
experience  cautions  against  the  use  of  rails  of  too  light 
a  weight  and  it  must  not  be  forgotten  that  weight  adds 
salvage  value  at  the  end  of  service  life.  A  reasonably 
high  weight  over  bare  necessity  is  always  a  form  of 
insurance  against  the  future. 

Another  feature  of  the  track  construction  with  refer- 
ence to  suitability  for  safety  cars  is  that  of  ballast.  We 
believe  that  most  track  engineers  are  agreed  that  a 
ballasted  track  construction  is  the  best  for  average  soil 
conditions  prevailing  over  the  country.  The  lessening 
of  car  weight  should  not  be  used  as  an  argument  in 
favor  of  lessening  the  depth  of  ballast  to  be  used  under 
a  safety-car  track.  The  depth  under  the  ties  should  cer- 
tainly not  be  decreased  below  the  quite  generally  used 
6  in.,  because  this  is  25  per  cent  less  than  the  8-in.  depth 
recommended  by  the  committee  on  way  matters  in  its 
report  on  ballast 


British  Experience  Shows  More  Riding 
Follows  More  Leisure 

A  BRITISH  electric  railway  manager  who  is  still 
among  the  select  few  operating  on  pre-war  rates 
of  fare  calls  attention  to  one  of  the  interesting  reasons 
for  this  happy  condition,  namely,  the  radical  shorten- 
ing of  the  workday  in  his  country.  Before  the  effort 
to  "make  Britain  fit  for  heroes  to  live  in"  the  manual 
worker  had  to  be  on  the  job  at  6  a.m.  or  earlier,  leaving 
a  hiatus  of  one  hour  or  more  between  the  manual  and 
clerical  loads.  There  was  a  certain  amount  of  "break- 
fast riding"  in  some  cities,  but  generally  speaking  the 
morning  peaks  came  at  two  widely  separated  periods. 
With  the  arrival  of  the  eight  or  nine-hour  day  many 
British  managers  feared  that  their  peaks  would  assume 
the  highly  concentrated  form  characteristic  of  America, 
inasmuch  as  all  classes  of  workers  would  be  going  and 
returning  within  the  same  hours.  It  may  well  be  that 
such  will  prove  the  ca.se  in  some  cities.  In  others,  how- 
ever, this  undesirable  shift  has  not  occurred  for  two 
reasons  at  least. 

In  the  first  place,  the  introduction  of  the  eight-hour 
day  in  shipbuilding  and  other  mechanic  arts  has  led 
to  the  two-platoon  and  three-platoon  sy.stem,  especially 
because  of  the  great  need  for  technical  equipment. 
This  change  naturally  has  improved  the  load  factor  by 
giving  quite  as  good  rush-hour  traffic  in  one  direction 
as  in  the  other.  In  the  second  place,  the  shortening 
of  the  workday  has  given  the  laborer  an  opportunitj'  for 
leisure,  whereas  a  twelve-hour  day  left  him  too  fagged 
out  for  anything  but  to  eat  and  sleep.  As  the  result  of 
this  leisure,  he  and  his  family  go  a-visiting  or  to 
amusement  resorts  on  a  much  more  liberal  scale  than 
before.  One  point  which  our  British  friend  did  not 
mention,  because  it  is  doubtless  so  matter  of  course  with 
him.  is  that  this  leisure  riding  is  really  neighborhood 
riding,  and  that  this  neighborhood  riding  is  the  logical 
result  of  years  of  development  of  the  principle  of  a 
short  ride  for  a  short  fare.  The  fact  that  nearly  all 
of  this  extra  riding  is  within  an  average  of  less  than 
1  mile  per  passenger  shows  how  the  flexibility  of  a  zone 
fare  aids  in  taking  advantage  of  conditions  that  would 
mean  little  or  no  change  on  a  flat-fare  system. 
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"Here  a  Little,  There  a  Little" 
in  Steam  Road  Electrification 

THERE  will  be  no  avalanche  of  steam  railroad 
electrification  until  finances  become  stabilized  and 
credit  is  restored.  But  the  process  will  go  on  gradually 
with  increasing  satisfaction  to  all  concerned.  Every 
few  days  there  is  an  announcement  of  some  new  order 
or  project,  such  as  that  regarding  the  Paulista  Railway 
in  this  issue  of  the  Journal,  another  regarding  the 
Hershey  Cuban  Railway  two  weeks  ago,  etc.  Such 
straws  as  these  show  the  direction  of  the  wind.  At  the 
coming  Pasadena  meeting  of  the  National  Electric 
Light  Association  there  will  be  a  special  symposium  on 
railway  electrification,  indicating  that  electric  power 
producers  sense  the  importance  of  this  coming  field  for 
their  output.  Herbert  Hoover,  president  of  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers, 
this  week  gave  out  a  report,  made  after  a  conference 
with  representatives  of  the  American  Railroad  Asso- 
ciation, in  which  electrification  of  railroads  is  urged 
and  the  "super-power"  plan  of  power  generation  and 
distribution  is  indorsed. 

The  proponents  of  conservation  and  transportation 
improvement  by  electrification  have  every  reason  to  be 
encouraged  by  the  present  prospects.  The  change  to 
electric  motive  power  is  bound  to  come  in  a  substantial 
part  of  the  heavy  traction  field.  In  the  programs  for 
needed  rehabilitation  to  be  carried  out  during  the  next 
few  years  it  must  have  a  conspicuous  place. 


The  Wonders  of  Modern 
Urban  Transportation 

THE  rapid  transit  trains  of  the  Interborough  Rapid 
Transit  Company  of  New  York  City  recently  carried 
a  very  effective  issue  of  the  Elevated  Express  and  Sub- 
way Sun  showing  graphically  the  distances  to  which 
New  Yorkers  can  be  carried  on  the  subway  lines  for 
a  nickel  and  also  the  comparative  fares  for  steam  rail- 
road suburban  service  in  the  same  territory.  The 
Express  and  Sun  are  familiar  to  the  readers  of  this 
paper  through  the  copies  which  have  been  reproduced 
in  its  columns  from  time  to  time.  One  of  the  partic- 
ular issues  referred  to  was  reproduced  in  the  April  3 
Electric  Railway  Journal,  page  694. 

If  the  impression  made  by  this  poster  upon  other 
patrons  of  the  "L"  and  subway  lines  was  as  vivid 
as  it  was  in  the  case  of  the  writer,  the  general  sense 
of  appreciation  of  the  quantity  of  service  which  one 
gets  in  New  York  for  a  nickel  was  cpA^iderably  in- 
tensified. The  one-way  fare  per  mile,  on  the  steam 
roads  was  shown  to  be  from  ten  tq  thirteen  times  that 
on  the  subway  lines.  In  justice  to  the  steam  roads 
it  must  be  allowed  that  they  do  much  better  for  regular 
commuters,  who  pay  from  a  fourth  to  a  third  of  the 
single-fare  rates  if  they  utilize  their  privileges  fully. 
It  is  the  regular  rider  on  the  subway,  also,  who  utilizes 
most  fully  his  long-distance-travel  privilege.  But  even 
with  this  allowance  there  is  still  a  marvelous  differ- 
ence between  the  fares  in  the  two  cases,  a  difference 
which  is  much  larger  than  that  in  the  investment  neces- 
sary to  permit  the  service  to  be  given. 

The  discrepancy  between  these  two  classes  of  fare 
is  due  to  a  number  of  factors.  Of  course,  to  begin 
with,  the  nickel  is  too  low  a  fare  for  even  the  aver- 
age ride  in  the  subway,  to  say  nothing  of  the  maximum 
ride.  But  even  if  a  reasonable  fare  were  permitted 
to   be   charged,    it   would    be    low   compared    with    the 


steam  road  fares,  because  a  well-operated  electric  road 
can  furnish  transportation  more  efficiently  than  the 
steam  road,  at  least  under  conditions  such  as  obtain 
in  New  York.  And  the  occasional  rider  is  especially 
well  treated  by  the  electric  road.  He  gets  the  same 
rate  as  the  regular  patron,  whereas  he  is  heavily  penal- 
ized by  the  steam  road.  But  whatever  the  causes 
which  enable  the  Interborough  to  give  the  service  it 
does  at  the  fare  it  charges,  a  comparison  with  steam 
road  suburban  service  and  charges  ought  to  be  fruit- 
ful in  fostering  a  reasonable  attitude  on  the  part  of 
the  public  toward  the  need  of  the  utility  for  a  reason- 
able fare. 


Detroit  Embarks 

on  Tempestuous  Seas 

THE  political  tumult  and  shouting  have  died  in 
Detroit.  The  city  now  faces  the  stern  realities 
of  what  it  means  to  enter  upon  the  program  for  munic- 
ipal ownership  approved  at  the  recent  election.  An 
initial  fund  of  $100,000  out  of  the  total  authorization 
of  $15,000,000  was  quickly  made  available  with  which 
to  begin  work  on  the  municipal  railway.  The  first 
move  was  the  "starting"  of  construction  on  April  6, 
when  the  Mayor,  spade  in  hand,  began  digging  at 
Connors  Road  and  Charlevoix  Street.  The  election  was 
held  on  April  5.  This  was  quick  work  and  good  politics. 
That  one  spade  of  earth,  however,  appears  to  have  uncov- 
ered a  lot  of  trouble  for  the  city. 

With  the  abstract  question  of  municipal  ownership 
and  operation  we  are  not  here  concerned.  The  fact  is 
that  Detroit  has  decided  upon  the  piecemeal  construc- 
tion policy,  with  an  implied  if  not  actual  threat  to 
order  the  Detroit  United  Railway  off  certain  streets 
upon  which  it  is  now  operating  under  its  expired  fran- 
chise rights. 

Detroit  must  first  prepare  for  the  actual  construc- 
tion of  its  new  lines.  Then  it  must  build  the  lines,  and 
finally  set  up  the  machinery  for  their  operation.  The 
program  which  has  been  laid  down  is  fairly  compre- 
hensive. It  remains  to  be  seen  how  far  the  $15,000,000 
approved  at  the  election  will  carry  the  city  toward  the 
consummation  of  that  program.  But  before  the  city 
even  starts  on  its  program  it  is  faced  with  very  grave 
difficulties.  The  Detroit  United  Railway  appears  to 
have  a  strong  case  in  its  favor  against  some  of  the 
proposals  of  the  city.  In  addition  to  this,  the  east  side 
of  the  city  is  organizing  against  the  plan  of  the  Mayor 
because  it  feels  it  has  been  left  out  in  the  cold.  Detroit's 
troubles,  great  as  they  may  have  seemed  to  some  in 
the  past,  really  are  only  starting  if  the  city  sticks  to 
its  program,  announced  or  implied,  and  the  company 
seeks  redress  from  imposition  in  the  courts. 

At  the  election  a  year  ago  the  city  rejected  the  pur- 
chase of  the  local  lines.  More  recently  the  city  decided 
against  the  service-at-cost  proposal.  During  the  recent 
municipal  ownership  campaign  the  city  failed  to  respond 
to  the  direct  offer  of  a  program  of  extensions  and 
improvements  made  by  the  Detroit  United  Railway. 
This  last  proposal,  it  seems  to  us,  was  most  advanta- 
geous to  the  city.  It  would  have  put  all  the  incubus  on 
the  company.  Detroit,  however,  has  made  its  choice.  It 
now  remains  to  be  seen  how  well  the  city  will  fare  in 
carrying  out  a  program  deliberately  adopted  in  the  face 
of  experience  elsewhere  which  should  have  served  as  a 
warning.  The  examples  in  San  Francisco  and  Seattle 
meant  nothing  to  Detroit.  Of  these  two  it  chose  to  fol- 
low the  least  desirable. 
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The  Trolley  Car  and 


the  City  Man 

By  Edward  Hungerford 


Said  Doherty  to  Coates: 

"Will  you  do  it?" 

Said  Coates  to  Doherty: 

"I  will." 

Coates  did  it.  That  waa  the  eve- 
ninjr  of  Nov.  8  laat.  The  two  men  had 
been  in  conference  in  an  upper  room 
of  the  Secor  Hotril,  lolcdo,  for  long 
hourtt  that  afternoon.  The  dinner 
hour  had  hardly  passed  before  the 
trolley  cars  of  Toledo  began  moving 
silently  toward  the  state  line — some 
twenty  mile.s  away.  By  a  little  after 
midnight  they  were  all  gone  from  the 
deserted  town — 300  of  them;  every- 
thing on  wheels  of  the  Toledo  Rail- 
ways A  Light  Company  except  twenty 
hopeleaa  cripples,  which  were  in  the 
company's  repair  shops  and  totally 
incapable  of  lr>eing  moved.  The  300 
trolley  cars — placed  tightly  end  to 
«nd  they  would  vtretch  for  more  than 
6  miles-  were  interned  on  convenient 
sidingH  of  the  interurhan  lines  in  the 
adjacent  sections  of  Michigan,  and 
for  twenty-seven  days  thereafter 
there  remained,  while  that  large  por- 
tion of  the  population  of  Toledo 
which  was  not  able  to  own  its  auto- 
mobiles either  paid  outrageous  toll  to 
jitneys  or  walked. 

No  one  could  accuse  Coates,  the 
president  of  the  road,  or  Doherty, 
its  chief  owner,  of  a  lack  of  courage. 
Theirs  was  a  genuine  coup  d'Mat — 
a  stroke  so  swift  and  so  sure  thst  one 
is  instantly  reminded  of  D'Annunzio 
ooiKinering  Fiume,  while  great  pow- 
ers slept. 

And  not  alone  a  iwift  and  sure 
stroke  but  one  that  succeeded— «bao- 
lutcly  suceeeded.  For  ToMo,  which 
had  quarreled  «<  and  with  its  trac- 
tion company,  suddenly  had  a  bitter 
taste  of  the  value  of  a  utility  to  it 
that  until  the  ninth  day  of  Novem- 
ber. 1919.  had  seemed  as  much  a  pert 
of  iu  ordlrary  worl  -n-day  life  as  its 
electric  light  or  its  gas,  or  its  police 
or  Are  protection,  or  its  food  or  its 
water,  or  even  almo#t  the  air  it 
breathed. 


EDWARD  HUNGERFORD  U 
writing  a  series  of  artides  on 
the  traction  situation  for  the 
Electric  Railway  Journal.  They  are 
l>ased  on  intimate,  first-hand  and 
recent  informatioa  obtained  on  visits 
to  cities  in  different  parts  of  the 
country.  His  keen  powers  of  obser- 
vation are  well  recognized,  and  the 
editors  of  this  paper  are  confident 
that  the  scries  will  not  only  prove 
notable  as  to  interest  and  readability, 
but  will  be  of  reference  value  both 
inside  and  outside  the  industry.  Mr. 
Hungerford  is  well  qualified  to  pre- 
pare this  series  because  of  his  ex- 
tended newspaper  experience  as 
well  as  because  of  his  acquaintance 
with  electric  railway  matters  from  the 
operator's  point  of  view.  After  a 
service  of  some  eighteen  years  on  the 
editorial  staffs  of  daily  papers  in 
Rochester  and  New  York  City,  Mr. 
Hungerford  joined  the  Brooklyn 
Rapid  Transit  Company  in  1904  as 
its  press  representative,  and  this  con- 
nection continued  seven  years.  Since 
resuming  his  work  as  a  writer  he  has 
been  a  free  lance  in  the  newspaper 
field.  His  contributions  have  ap- 
peared in  a  number  of  the  popular 
magazines  and  many  of  them  have 
been  on  railway  subjects.  In  this, 
the  first  article  in  his  series  for  the 
Electric  Railway  Journal  on  salient 
phases  of  the  industry,  Mr.  Hunger- 
ford draws  some  lessons  from  recent 
events  in  Toledo,  New  York  and 
other  cities.  Later  articles  will  take 
up  situations  elsewhere.  The  next 
article  wilt  be  on  Kansas  City. 


Suddenly  it  saw  city  transport  in 
a  new  light — saw  it  as  a  real  funda- 
mental of  life  itself  in  a  closely 
builded  urbsn  community — realized 
the  hopeless  dependence  of  a  city  of 
275,000  or  more  upon  the  trolley  cars 
which  m<>rriing,  noon  and  night  for 
more  than  a  iiuarter  of  a  century  had 
be«n  almost  part  and  parcel  of  its 
importjint  streets.  A  few  ^veeks 
later  the  important  suburban  district 
of  Staten  Island,  in  the  city  of  New 
York,  w«<  to  come  with  an  equally 
bitter  experience  to  the  same  under- 
standing ;  a  few  weeks  after  that 
practicallv  that  entire  metropolitan 
community,  foundering  and  para- 
lysed under  a  itudden  and  unexpected 
heavy  snowfall,  was  to  undergo  the 
same  experience,  while  somewhere 
between  these  episodes  certain  im- 


portant industrial  cities  in  the 
eastern  portions  of  Massachusetts 
were  to  have  totally  different  but 
e<iuallv  enlightening'instances  as  to 
the  genuine  value  of  the  humble  trol- 
ley car  to  thera. 

Of  these  other  experiences,  more 
in  an  instant.  For  the  moment  come 
back  to  Toledo;  consider  in  some  lit- 
tle detail  its  interregnum  of  tran.«- 
port.  For  the  proper  background — 
scenic  investiture,  as  the  French 
would  say — understand  the  almost 
continuous  struggle  for  many  years 
past  between  various  Ohio  communi- 
ties, as  well  as  some  of  neighboring 
Michigan,  and  their  trolley  com- 
panies. The  spirits  of  the  late  Tom 
L.  Johnson  and  the  late  Allen  W. 
Pingroe  still  live,  and  from  time  to 
time  mix  thinps  up  a  good  bit.  Yet 
some  of  these  communities  have 
made  a  distinct  progress  in  this  situ- 
ation along  permanent  and  economic 
lines.  Cleveland  has  one  of  the  ver>' 
best  service-at-cost  plans,  which  ha." 
stood  successfully  the  hard  test  of 
ten  years  of  oi)era»ion.  Youngstown 
recently  took  the  Cleveland  plan  and 
lettered  it,  as  a  permanent  solution 
of  its  own  difficult  traction  problem. 
Detroit  seemingly  i^  Iwth  obdurat* 
and  obstinate.  And  sn  was  Toledo — 
until  recently  and  the  coming  of  the 
coup  d'ftat.  Now  it  seems  as  if  the 
veo'  air  had  been  cleared  for  her;  as 
if  she  was  on  the  way  to  a  genuine 
solution  of  her  own  traction  problem. 

"The  trouble  with  Toledo  is  that 
she  is  a  cheap  town,"  said  a  man  in  a 
rival  Ohio  community  who  had  made 
a  considerable  study  of  this  whole 
traction  question  in  the  Great  I<akes 
district,  "and  therefore  seeks  to  solve 
a  pretty  big  problem  in  a  small,  cheap 
way.  There  are  two  different  path- 
ways for  her.  One  is  to  give  her 
trolley  company  a  decent  and  an 
equitable  rate  of  fare  and  the  other 
is  for  the  city  to  buy  its  property 
.ind  run  it  as  an  out-and-out  munici- 
pal enterprise;  running  into  deftcit. 
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certainly,  but  assuming  that  deficit 
for  the  public  weal,  as  she  would  the 
cost  of  the  operation  of  her  schools 
or  her  police  or  her  fire  depart- 
ment." 

Discounting  for  the  moment  the 
Ohio  gentleman's  description  of  To- 
ledo as  "cheap" — I  am  inclined  to 
think,  after  cursory  glances  at  two 
of  her  wonderful  new  high  schools, 
her  wonderful  city  club  and  her  sur- 
prising art  museums,  that  she  is 
anything  rather  than  "cheap" — I  do 
believe  that  he  has  hit  the  nail  on  the 
head  as  regards  the  two  paths  open 
to  the  men  who  are  trying  to  guide 


taxes,  also  varying  in  number  accord- 
ing to  the  number  of  cities  in  which 
he  might  be  living  or  doing  business. 

So  it  would  seem  that- Toledo's  only 
way  out  was  in  the  readjustment  of 
its  trolley  fares.  In  fact  it  is  this 
very  step  toward  solution  that  has 
embroiled  the  City  Hall  with  the 
trolley  company's  headquarters  for 
nearly  nine  or  ten  years  past. 

For  a  good  m.any  years  the  Toledo 
Railway  stuck  by  the  5-cent  fare  with 
universal  free  transfers  just  like 
most  of  the  other  city  tractions  all 
the  way  across  the  land.  In  addition 
it  sold  six  tickets  for  a  quarter  and. 


Hall  crowd,  anyway?  Figures  li 
when  Aldermen  rule  that  they  shah 
lie.  And  so  it  was  that  as  far  back 
as  March,  1914,  the  Toledo  City 
Council  suddenly  passed  an  ordinance 
fixing  the  local  fares  at  3  cents  and 
advised  Toledoans  to  pay  no  more. 
In  fact  the  Council  went  so  far  as  to 
promise  police  protection  to  folk  who 
were  threatened  with  ejection  from 
the  cars  after  tendering  the  3  cents 
which  it  had  blandly  declared  legal 
fare. 

Now  what  did  the  company  do  in 
this  situation?  Did  it  try  to  fill  its 
rear     platforms      with      thugs      or 


her  destinies.  I  further  believe  that 
the  second  of  these  would  appeal  to 
most  of  them.  But,  fortunately  or 
unfortunately,  Toledo,  like  a  good 
many  other  American  communities, 
is  dangerously  near  bankruptcy.  And 
the  purchase  of  an  extensive  electric 
railway  company,  which  while  nomi- 
nally a  return  bringer  in  actuality 
would  probably  be  a  deficit  accumu- 
lator, is  at  this  moment,  beyond  all 
doubt,  completely  out  of  the  ques- 
tion. The  most  of  our  American 
cities  today  are  having  hard  work 
maintaining  a  credit  sufficient  for 
them  to  operate  their  most  imminent 
necessities.  When  I  was  in  Ohio  a 
number  of  its  municipalities  were 
besieging  the  Legislature  down  at 
('olumbus  with  demands  for  city 
income  taxes.  Which  leaves  the 
average  man  with  the  interesting 
possibility  of  contemplating  not  only 
federal  taxes  of  this  sort,  and  one  or 
more  state  income  taxes  heaped  above 
the  first  comer,  but  also  city  income 


Behind  the  smiles  of  Frank  R.   Coates  and 

Henry  L.  Doherty  is  a  serious  desire  to  give 

Toledo  fine  railway  service. 


for  a  short  time  only,  workingmen's 
tickets  at  3  cents  each.  These  last 
were  good  for  only  two  hours  in  the 
morning  and  two  in  the  evening,  and 
the  practical  operating  difficulties  in 
holding  their  use  to  the  four  specified 
hours  was  a  iai-ge  factor  in  their  dis- 
continuance. 

But  the  3-cent  idea  had  been  bred 
in  the  minds  of  the  city  politicians. 
They  began  more  and  more  to  insist 
that  this  be  made  the  standard  fig- 
ure throughout  the  city,  at  all  hours 
and  with  the  universal  free  transfers 
continued  as  part  of  the  system.  This 
despite  the  fact  that  the  figures  of 
their  own  experts  showed  that  the 
actual  operating  expenses  of  the  road, 
to  say  nothing  of  the  necessities  of 
its  stockholders,  even  then  precluded 
even  the  faint  possibilities  of  3-cent 
fares.  • 

But  what  are  statistics  to  a  City 


threaten  then  to  suspend  its  service 
entirely  ?  It  might  have  done  either, 
and  still  have  been  entirely  human. 
But  it  did  neither.  It  merely  put  the 
case  squarely  up  to  its  patrons  in  a 
series  of  posters  and  newspaper  ad- 
vertisements that  if  they  did  not  wish 
to  pay  5  cents  they  could  tender  3 
cents — and  then  ride  free. 

And  what  did  the  patrons  do  ?  Let 
me  haste  to  record  the  answer,  lest 
you  gain  the  impression  that  the 
Ohio  man  who  called  Toledo  a  "cheap 
town"  was  right: 

Eighty  per  cent  of  the  company's 
patrons  paid  their  5-cent  fares  and 
rode — in  company  with  the  satisfac- 
tion of  their  consciences.  The  other 
twenty  per  cent  tendered  3  cents, 
which  was  promptly  refused,  and 
rode  free — also  in  company  with 
their  consciences;  Which,  I  think,  of 
itself  is  something  of  a  commentary 
on  American  individualism  in  actual 
day-by-day  practice,  and  a  fair  to 
middling   test    as   well   of    the    real 
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recognition  by  the  individual  man  of 
the  vahie  of  the  trolley  car  to  him. 
The  politicians  do  not  always  accu- 
rately interpret  his  real  state  of 
mind. 

The  Federal  Courts  Step  In 

For  some  weeks  this  anomalous 
situation,  where  conscience  was  the 
fare  register,  continued.  Then  the 
United  States  courts  upheld  the  trol- 
ley company,  which  had  applied  to 
them  for  relief,  and  5  cents  became 
a  matter  of  regulation  and  not  of 
individual  decision.     But  the  clamor 


velopes.  But  the  large  increases  in 
the  pay  envelopes  of  emptoyees  made 
a  sizable  deficit  in  the  company's 
daily  operating  balances.  And  it 
quickly  moved  to  a  readju.stment  of 
its  fare  schedules  to  keep  pace,  in 
part  at  least,  with  the  large  read- 
justment? of  its  payrolls.  It  raised 
its  local  fares  to  6  cents,  with  an 
additional  charge  of  2  cents  for  each 
transfer. 

Close  upon  the  heels  of  this  step 
the  Toledo  City  Hall  moved.  It 
passed  an  ordinance  to  remove  the 
Toledo  Railways  &  Light  Company 


.V  r'.mlnls'-viic'j  of  Tul' 


when  thf  railway  rollliiK  stock 
'  hiKan. 


of  the  City  Hall  was  by  no  means 
appeased  or'  silenced.  No  matter 
what  decisions  the  federal  courts 
might  bring  forth,  it  held  a  trump 
card  in' the  fact  that  the  term  fran* 
chines  originally  granted  to  the  To- 
ledo RailwKy  expired  very  early  in 
that  same  year  of  1914.  Since  that 
time  it  has  operated  the  streets  of 
its  community  puiely  on  the  basis  of 
public  necessity  and  without  fran- 
ctaiae  rights  of  any  sort  whatsoever 
— •  day-to-day  agreement  it  is  called 
— but  the  so^alled  agreement  is 
hardly  worth  the  paper  upon  which 
it  is  written. 

Last  June  ex-President  Taft's  War 
Labor  Board  expired  after  making 
numerous  and  sweeping  raise.**  in  the 
pay  of  street  railway  men  across  thp 
land.  Toledo  shared  in  these  tn- 
i;  the  platform  men  of  its 
railway,  in  particular,  receiv- 
ing large,  and  for  the  most  part 
justified,  increases  in  their  pay  en- 


from  its  streets — to  end  abruptly  the 
informal  day-by-day  agreement — and 
having  passed  the  measure  in  its 
council  chamber  sent  it  to  the  elec- 
torate at  the  November  election,  in 
accordance  with  the  workings  of  the 
initiative  and  referendum  law  of 
Ohio. 

The  local  politicians  had  no  inten- 
tion of  actually  removing  the  trolley 
company  from  the  streets.  Oh,  no, 
they  were  far  too  shrewd  for  that. 
They  anticipated  just  what  a  .storm 
such  a  radical  step  would  bring,  those 
politically  wise  old  boys  of  the  city 
by  the  broad  Maumee.  They  would 
get  the  ordinance  npproved  on  the 
referendum — that  would  be  easy — 
and  with  that  approval  sealed  and 
certified  they  would  have  some  little 
big  stick  to  hold  over  the  trolley 
follca.  If  they  were  not  good,  down 
would  come  the  stick.  But  the  trol- 
Jey  folks  would  be  good.  The  Coun- 
cilmen     knew     that       Councilmen 


almost  always  have  the  wisdom  of 
super-Solomons. 

The  intelligent  electorate  of  To- 
ledo on  Tuesday,  Nov.  4  last,  ap- 
proved the  "ouster"  ordinance  by  a 
decisive  vote — I  might  easily  add,  "of 
course."  Why  did  they  do  it? 
Search  me.  Why  did  the  intelligent 
electorate  of  metropolitan  New  York 
turn  down  John  Purroy  Mitchel  and 
elect  John  F.  Hylan  their  Mayor?  Or 
Milwaukee  reindorse  Berger?  Or 

But  this  is  not  a  treatise  on  mu- 
nicipal politics.  This  is  merely  a 
statement  of  some  rather  vital  dra- 
matic facts  in  regard  to  the  traction 
situation  across  the  land.  And  as 
such  a  related  fact  comes  the  decisive 
vote  of  the  citizens  of  Toledo  on 
Tuesday,  the  fourth  day  of  Novem- 
ber, 1919.  And  Henry  L.  Doherty, 
the  oil  and  traction  man  of  New 
York,  who  numbers  this  railroad 
among  m.any  other  properties,  closed 
his  desk  in  a  small  but  very  busy 
street  in  downtown  Manhattan  and 
hurried  out  to  Toledo.  There  he  sat 
with  his  Man  Friday — Coates,  the 
big  framed  and  big  minded  presi- 
dent of  the  company — for  three  days 
more  and  awaited  the  formal  receipt 
of  the  election  return. 

It  came — with  pomp  and  gusto 
from  the  City  Hall,  which  forwarded 
it  at  once  to  the  trolley  company's 
headquarters.  Coates  hurried  it  to 
Doherty,  in  the  hotel  across  the  way. ' 
Doherty  read  it  slowly ;  read  it  twice. 
Then  the  corners  of  a  naturally 
humorous  mouth  began  to  rise. 

"Will  you  do  it?"  he  aske^. 

And  the  lieutenant  replied  with 
the  remark  quoted  in  the  first  part 
of  this  article. 

Toledo,  with  all  her  great  growth, 
has  not  yet  progressed  so  far  toward 
metropolitanism  that  Saturday  night 
downtown  has  ceased  to  be  a  locally 
beloved  institution.  And  a  Saturday 
evening  early  in  November,  with  the 
weather  still  holding  a  little  of  the 
mildness  of  autumn,  sees  the  busy 
length  of  Jefferson  street  and  other 
important  downtown  thoroughfares 
well  crowded  with  shoppers,  theater 
patrons  and  the  like.  The  second 
Saturday  of  November  last  was  no 
exception  to  the  rule.  The  trolley 
cars — Cherry  and  Long  Belt  and 
Short  Belt  and  all  the  rest  of  them — 
were  working  their  way  homeward 
well  laden  with  tired  folk.  And  there 
must  have  been  another  of  those  fall- 
time  dances  down  at  the  Yacht  Club. 
The  folk  who  lived  down  on  the  road 
to  Toledo  Beach  saw  a  pretty  steady 
bound  procession  passing  them  to- 
ward that  popular  resort. 

As  the  evening  crept  on  there  were 
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fewer  of  the  cars.  The  runs  became 
further  and  further  apart.  Gone  into 
the  barns  for  the  night,  you  surmise. 
On  any  ordinary  night — yes.  But 
this  was  an  extraordinary  night  in 
Toledo's  history.  The  crews  whose 
r«ns  ended  in  the  early  evening  and 
who  reported  with  their  cars  at  the 
barns  to  turn  them  in  and  get  their 
time  found  that  the  day's  work  was 
not  yet  over.  There  were  special 
runs  on  that  night — ^at  least  so  it 
seemed.  Orders  were  curt  and  unex- 
planatory. 

"Take  no  passengers  and  report  to 
inspector  at  Cherry  Corners,"  read 
half  of  them.  The  other  half  were 
equally  unsatisfactory  save  that  they 
sent  the  empty  cars  to  the  inspector 
at  the  corner  of  Cherry  and  West 
Central.  Both  of  these  men  were 
veteran  employees  of  the  company — 
accurate  and  close  mouthed.  They 
had  verbal  orders  as  to  what  to  do 
with  the  cars  which  began  reporting 
at  intervals  of  five  or  ten  or  fifteen 
minutes. 

An  empty  trolley  car  marked 
"Special"  in  the  streets  of  any  large 
city  is  not  a  particularly  noticeable 
thing.  But  a  long  string  of  them 
begins  to  be.  And  late  that  evening 
the  telephone  began  ringing  in  the 
offices  of  the  Toledo  morning  papers. 
The  curiosity  of  the  folk  down  on  the 
road  to  the  beach  had  been  aroused. 
What  sort  of  an  affair  was  that  going 
on  down  at  the  Yacht  Club,  anyway? 
Judging  from  the  number  of  the  cars 
that  had  gone  down  there  to  bring 
the  crowd  home,  it  could  hardly  be 
anything  smaller  than  a  state  politi- 
cal convention.  The  city  editors  con- 
sulted their  little  news  calendars, 
confirmed  their  suspicions  by  their 
telephones.  There  was  nothing  on 
that  evening  at  the  Yacht  Club.  The 
place  had  been  closed  for  the  season 
more  than  a  fortnight. 

The  city  editors  swore  great  edi- 
torial oaths  and  speeded  their  nim- 
blest reporters  over  to  the  trolley 
company's  ofl[ices.  The  big  street 
doors  of  the  building  were  closed, 
and  when  a  sleepy  watchman 
answered  to  their  pounding  he  said 
that  they  could  come  at  eight  o'clock 
on  Monday  morning  and  pay  their 
light  bills.  More  oaths.  Despera- 
tion. Then  reportorial  ingenuity. 
Then  reportorial  eyes  fell  upon  an 
sncient  hotel  the  windows  of  whose 
upper  floors  looked  into  the  lighted 
windows  of  a  single  floor  of  the 
darkened  trolley  building,  windows 
which  the  news  getters  knew  gave 
to  the  offices  of  the  president  and  the 
general  manager  of  its  energies.  Up 
to  the  fourth  floor  of  the  old  hotel — 


rent  those  rooms,  for  a  night,  for  a 
week  if  necessary,  shrieked  repor- 
torial ingenuity.  One  of  the  Toledo 
scribes  had  taken  his  wife  to  a  show 
earlier  that  evening  and  made  the 
lucky  find  of  opera  glasses  in  his 
overcoat  pocket,  which  came  into 
quick  use. 

It  needed  no  opera  glasses,  how- 
ever, to  show  Coates  in  his  office — 
big  of  body  and  brawn,  shirt  sleeved, 
an  unlighted  cigar  in  his  teeth — at 
his  desk  and  telephone,  tremendously 
busy  about — something.  And  taking 
no  notice  whatsoever  of  the  wild  ges- 


Toledo  &  Western  tracks.  Orders 
had  been  veiled  and  most  secret.  Few 
chances  were  taken  as  to  the  thing 
leaking.  And  the  cars,  having  hit 
these  two  interurban  tracks  leading 
out  from  the  town,  were  already  safe 
in  Michigan — and  would  stay  there 
until  the  people  of  Toledo  who  had 
ordered  them  out  asked  them  back 
again. 

As  a  matter  of  recorded  fact  it  was 
just  1:40  o'clock  that  Sunday  morn- 
ing when  the  final  bunch  of  cars 
pulled  into  the  Toledo  Beach  termi- 
nals, had  the  trolley  poles  carefully 


When  Toledo's   cai-.s   wt-nt   "on   vatatii»n'   'Xt-ix 
vehicle  was  pressed  Into  service. 


ticulations  of  his  newspaper  friends 
in  the  hotel  window  across  the  way. 
After  a  time  Coates  did  seem  to  see 
them.  He  came  to  his  window  and 
beckoned  to  the  street  door  of  his 
building.  There  he  met  them.  It 
was  just  a  very  few  minutes  past 
midnight. 

"I  think  that  we  will  call  it  a  day's 
work,"  said  Coates. 

"What  as  a  day's  work?"  asked  one 
of  the  scribes. 

"We  have  taken  the  people  of  To- 
ledo at  their  word,"  was  the  reply. 
"There  is  not  an  able-bodied  trolley 
car  left  in  this  city." 

Then  he  fell  to  telling  them  of  the 
evening's  work,  of  the  careful  plans 
that  had  made  so  daring  a  coup  d'etat 
possible,  without  a  single  soul  becom- 
ing aware  of  it;  how  the  cars  that 
had  been  sent  to  Cherry  Corners  had 
been  ordered  on  by  the  inspector 
there  to  Toledo  Beach;  those  to 
Cherry  and  West  Central  on  to  the 


removed  and  hidden — Coates  pro- 
posed to  take  no  chances  with  a  mob 
movement  of  the  citizenry  of  Toledo 
going  out  there  and  bringing  the  cars 
back  by  main  force — with  the  draw- 
bridge that  crossed  a  small  creek  be- 
tween them  and  the  town  opened  and 
spiked  open.  The  crews  had  to  be 
brought  back  on  work  trains.  And 
it  was  6  o'clock  on  the  Sabbath  morn- 
ing— dawn  in  trolleyless  Toledo — be- 
fore it  was  really  a  day's  work  ended 
for  Coates  and  the  big  president  of 
the  trolley  company  went  home  to  a 
well-earned  rest. 

Jitneys  Try  to  Do  the  Service 

.  Toledo  had  little  rest  out  of  the 
situation.  The  city  authorities  who 
had  put  it  into  such  a  mess  made 
strenuous  efforts  to  replace  the  trol- 
ley service  with  jitneys  of  every  sort 
and  description,  but  with  pitiful  re- 
sults. They  appointed  a  traffic  man- 
ager for  jitneys  and   abolished  the 
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charge  for  licenses  for  these,  practi- 
cally all  traffic  regulations  as  well.  In 
response  to  these  appeals,  some  1,500 
cars,  of  every  style,  vintage  and  de- 
acription.  appeared.  They  advertised 
routes — and  then  did  not  stick  by 
them.  On  the  contrary,  they  showed 
no  disposition  whatsoever  to  leave 
the  "good  streets,"  where  traffic 
awaited  in  large  and  profitable  vol- 
ume, for  "lean"  ones,  which  needed 
tran.tportation  service  and  in  the 
days  of  the  trolleys  had  it.  They  ran 
in  routes  and  hours  such  as  pleased 
their  drivers,  and  for  this  vastly 
inferior  service  Toledoans  were  glad 
to  pay  anywhere  from  a  dime  up- 
ward. 

In  the  meantime  the  federal 
courts,  acting  under  the  inspiration 
and  keen  judgment  of  Judge  John  M. 
Killits,  were  working  to  end  the  in- 
tolerable situation.  The  cry  of  "over- 
capitalization" was  raised  by  the 
local  newspapers.  The  trolley  com- 
pany suggested  a  valuation  of  its 
property.  But  the  City  Hall  whined 
a  protest  that  it  lacked  the  money  to 
take  this  step.  The  trolley  company 
offered  to  put  up  the  $25,000  for  it. 
But  still  the  City  Hall  declined.  Yet 
Killits  persisted — the  situation  daily 
grew  worse  rather  than  better — and 
Toledoans  faced  a  holiday  sea.son  of 
vast  trade  losses,  as  a  direct  result 
of  their  own  stupidity  and  short- 
sightedness. 

Finally  the  truce  was  struck.  To- 
ledo had  learned  her  lesson.  Like  a 
good  sport  she  took  her  medicine. 
With  Judge  Killits  as  doctor  and 
nurse  she  gave  the  trolley  company 
its  increased  fare — 6  cents,  with  a 
charge  of  2  cents  for  transfers — and 
today  is  preparing  a  permanent 
agreement  based  on  that  which  has 
worked  so  successfully  in  Cleveland 
and  some  other  Ohio  cities,  and  real- 
teas,  as  perhaps  some  less-favored 
communities  fail  to  realize,  the  value 
of  the  trolley  car  to  her  householders. 
If  she  really  does  that,  perhaps  the 
iMMm  has  been  well  worth  all  that  it 
kMcoat. 

Condition  Is  Serious  in 
New  York  Also 

If  I  have  treated  a  really  dramatic 
incident  in  our  American  municipal 
history  with  the  journalistic  touch, 
please  do  not  think  that  I  am  for  a 
moment  overlooking  its  tremendously 
ssrious  aspects.  There  was  not  a 
dajr  in  the  following  twenty-seven 
that  the  average  thinking  Toledoan 
did  not  come  to  realize  just  what  the 
trolley  car  meant  to  his  health,  his 
happiness,  his  comfort — and  his 
pocketbook.    I  think  that  here  is  a 


thing  that  a  good  many  of  us  Amer- 
icans completely  overlook.  In  the 
long  years  that  I  owned  a  house  in 
an  outlying  district  of  Brooklyn  it 
used  to  be  a  simple  enough  matter  to 
step  over  to  Flatbush  Avenue  for  the 
morning  trolley  car  into  town  and  to 
curse  out  our  own  trolley  system  on 
those  unfortunate  winter  days  when 
the  cars  came  all  too  rarely,  in 
bunches,  or,  for  hours,  not  at  all. 
Then  came  a  winter's  day  when  they 
came  not  at  all — all  day  long.  A 
.severe  and  unanticipated  storm  had 
caught  the  Brooklyn  Rapid  Transit 
napping  and  had  completely  covered 
its  rails  with  several  inches  of  ice 
and  hard-packed  snow,  with  the  re- 
sult that  for  forty-eight  hours  we 
had  no  trolley  service  whatsoever, 
and  would  have  fared  badly  indeed  if 
it  had  not  been  fir  the  neighboring 
elevated  railroad,  which  picked  up  a 
huge  burden  of  overload  traffic,  ordi- 
narily carried  by  the  trolley  cars. 

On  a  day  early  in  February  I  went 
from  New  York  to  a  small  city  on  the 
west  bank  of  the  Hudson  River.  It 
is  reached  bj'  the  West  Shore  Rail- 
road, but  in  winter  is  not  easily  ac- 
cessible by  the  New  York  Central. 
So  therefore  I  had  a  small  trunk  and 
the  necessity  of  reaching  the  West 
Forty-second  Street  ferry  from  the 
Hotel  McAlpin,  at  Thirty-fourth 
Street  and  Broadway.  The  trip, 
hardly  two  miles,  took  nearly  two 
hours.  The  .severe  storm  of  Feb.  5 
had  found  an  inefficient  city  admin- 
istration sound  asleep  and  so  had  all 
but  completely  paralyzed  the  street 
traffic  of  the  largest  city  of  the 
Americas.  When  one  traveled  one 
rode  in  taxicabs  if  one  was  lucky  to 
And  them,  and  paid  fearfully  high 
prices  for  bumping  over  ice-clad 
streets.  The  street  railways?  Alas, 
they  were  not  available  even  for  folk 
without  trunks.  They  had  made  lit- 
tle headway  against  the  storm — 
although  in  other  years  I  had  seen 
them  conquer  even  greater  ones — 
and  after  a  ffiw  feeble  attempts  to 
battle  against  it  gave  up  completely 
and  suffered  their  rails  to  be  covered 
and  their  trolley  slots  to  be  filled  and 
clogged  with  ice  which  could  not  be 
removed,  save  by  hard  hand  labor. 

In  those  other  years,  however,  the 
Kurface  railways  of  Manhattan  were 
still  "going  organisations."  They 
had  pride  and  pep  in  their  service: 
the  sort  of  thing  that  in  the  days  of 
the  war  we  learned  to  call  morale. 
Three  yearn  of  bickering  and  con- 
flict with  a  city  administration 
without  any  constructive  policy  of 
its  own.  but  merely  a  desire  to  make 
political  capital  at  wenr  turn  by  the 


sitnple,  and  not  original,  processes  of 
swinging  big  clubs  and  emitting 
great  shriekings,  had  robbed  our  sur- 
face roads  in  New  York  of  their  last 
vestige  of  morale.  They  had  lost 
heart  and  hone.  They  no  longer 
cared.  It  wa.s  easier  to  quit  than  to 
struggle.  And  quit  they  did.  While 
:i  great  nietro;-.olitan  city  could  thank 
each  and  every  one  of  its  lucky  stars 
that  it  possessed  a  fairly  complete 
pubway  and  elevated  railroad  .system. 
Without  thes"  it  would  have  had  to 
shut  up  shop  completely. 

As  it  was  it  has  had  to  pay  a  great 
price  for  its  own  neglect  and  stupid- 
ity— according  to  the  amateur  statis- 
ticians some  five  million  dollars  a 
day — and  is  not  yet  done  paying  the 
bitter  price.  I  rode  from  the 
McAlpin  to  the  West  Forty-second 
Street  ferry,  which  boasts  no  subway 
or  elevated  railroad  connections,  in 
p.  taxicab  and  paid  $5  for  the  ride. 
The  taxi  driver  earned  every  cent  of 
his  fare.  We  swerved  through  ruts 
and  sank  into  deep  holes.  Second 
.speed  was  the  best  that  we  could  do. 
Once,  in  order  to  get  around  a  truck 
blockade  that  had  lasted  for  almost 
three  hours,  we  rode  fcir  a  space  upon 
the  sidewalk,  and  reached  the  ferry- 
house  in  time  to  miss  the  train.  It 
had  taken  us  more  than  an  hour  and 
a  half  to  traverse  less  than  two 
miles  of  city  streets. 

Yet  my  loss,  time  and  disposition 
and  taxi  fare,  was  as  nothing  com- 
pared with  those  of  the  business 
houses  of  New  York.  The  repair 
bills  alone  to  trucks  of  every  sort  in 
New  York  during  February,  1920, 
must  have  come  to  astounding  totals. 
Ever>'  garage  in  the  community  ran 
its  shops  night  and  day  continuously 
and  then  found  itself  far  behind  the 
work  offered  to  it.  There  was  a 
.shortage  of  spare  parts,  of  tires,  of 
gasoline.  1  do  not  believe  the  five 
million  dollar  guess  the  least  bit  of 
an  exaggeration — not  when  one 
comes  to  consider  the  aggregate  of 
loss  in  time  to  a  whole  cityfull  of 
folk. 

Yet,  as  I  have  just  said.  Manhat- 
tan Island  had  the  benefit  of  a  com- 
plete subway  and  elevated  railroad 
system  which  never  ceased  to  func- 
tion for  a  moment,  either  during 
the  storm  or  after  it.  Staten  Island 
is  not  equally  fortunate  in  her 
rapid  transit  f?cili*ies.  and  when,  a 
few  weeks  before,  the  Midland  Rail- 
way Company,  which  renders  almost 
the  sole  transport  service  to  a  large 
and  well-populated  section  in  the  cen- 
ter of  that  small  borough,  found  its 
appeals  for  fare  relief  utterly  ignored 
by  the  city  authorities  and  so  was 
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forced  to  suspend  its  service  com- 
pletely the  commuters  who  had 
builded  their  homes  along  its  lines  in 
the  hope  and  promise  of  at  least  ade- 
quate transportation  facilities  were 
left  stranded.  Apparently  that  hope 
and  promise  have  meant  little  or 
nothing  to  the  New  York  City  Hall. 
Mayor  Hylan  sent  a  few  of  his  trol- 
ley-breaking motor  buses  down  to 
Staten  Island,  but  the  attempts  at 
service  that  these  rendered  were  so 
pathetic  as  to  have  been  laughable 
were  they  not  so  tragic.  The  jitney 
drivers  not  only  commanded  such 
prices  as  the  traffic  would  bear  but, 
in  the  face  of  one  of  New  York's 
heavy  winters,  ran  when  or  where  it 
pleased  them,  while  the  Staten 
Islanders  begged  for  a  return  of 
their  trolley  ears — at  a  10-cent  fare 
if  need  be.  The  company  had  only 
asked  for  7  cents. 

What  Massachusetts  Has  Done 

One  other  group  of  instances  of 
what  the  troUfiy  car  means  to  the 
city  man — and  I  shall  try  to  draw 
one  or  two  definite  conclusions: 
Down  in  New  England,  where  for  a 
long  time  past  living  and  wage  con- 
ditions have  been  exceptionally  high, 
the  lines  of  the  Eastern  Massachu- 
setts system — formerly  the  Bay 
State  Street  Railway — have  had  hard 
sledding  indeed.  In  fact  if  it  had 
not  been  for  the  action  of  the  com- 
monwealth in  stepping  in  and  prac- 
tically guaranteeing  the  operating 
costs  of  the  road,  in  a  fashion  similar 
to  that  of  the  city  lines  of  Boston,  I 
doubt  if  this  system  would  have  been 
able  to  keep  its  cars  moving  at  all  on 
a  good  part  of  its  lines.  It  matters 
little  that  a  good  many  of  these  were 
badly  planned  and  placed;  should 
never  have  been  built  at  all.  The 
kernel  of  the  nut  is  that  they  have 
been  built  and  operated  continuously 
for  a  goodly  term  of  years.  And 
upon  the  predication  of  the  continua- 
tion of  such  service  men  and  women 
have  gone  out  upon  these  lines  and 
there  built  their  homes.  The  ques- 
tion of  fares  is  a  secondary  matter 
with  most  of  these.  The  Eastern 
Massachusetts  lines  are  today  charg- 
ing 10-cent  fares,  which  seems  to  be 
regarded  as  a  sort  of  maximum  pos- 
sibility for  street  railways,  even  in 
these  extravagant  days.  And  there 
has  been  compariitively  little  protest 
from  folk  who  have  had  any  real 
understanding  of  the  situation. 

The  vital  factor  with  these  home 
owners  is  the  continuance  of  the  ser- 
vice; they  feel  that  with  efficient 
state  regulation  the  fares  will  be  held 
to  a  basis  of  decency  at  least.     Jit- 


neys will  not  do.  Not  only  are  there 
the  service  uncertainties  of  an  un- 
organized business  but  the  New 
England  winters  are  ill  suited  for 
the  operation  of  automobiles,  par- 
ticularly through  the  roads  of  the 
open  country. 

Yet  upon  jitneys  the  Mayors  of  at 
least  four  important  industrial  cities 
of  eastern  Mass.nchusetts  began  to 
pin  their  faiths.  Not  that  they  had 
any  particular  love  for  this  form  of 
transportation,  but,  like  the  ouster 
ordinance  of  Toledo,  it  formed  an 
admirable  big  stick  to  hang  on  the 


case  they  suffered  almost  equally 
great  inconvenience.  For  during 
both  days  it  rained  steadily  and 
heavily.  And  within  forty-eight 
hours  the  City  Council  was  brought 
to  the  passage  of  a  stiff  ordinance 
regulating  jitneys;  classifying  and 
limiting  them  to  streets  or  routes 
not  used  by  existing  trolley  lines. 
Upon  the  assurance  of  the  passage  of 
this  ordinance  the  trolleys  resumed 
operations  and  Lawrence  breathed 
more  easily. 

Salem     was     a    more     refractory 
subject.     On  December  18,  a  fear- 
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wall  and,  school-teacher  fashion,  to 
be  pointed  at  from  time  to  time.  So 
it  was  in  Salem,  in  Lawrence,  in 
Lynn  and  in  Brockton — some  other 
nearby  towns  as  wel' — the  jitneys, 
winked  at  by  the  politicians  and  tak- 
ing a  keen  commercial  advantage  of 
the  raised  trolley  fares,  began  mul- 
tiplying in  great  numbers. 

The  trolley  folk  watched  this  situ- 
ation with  an  ill-disguised  impa- 
tience, and  in  the  case  of  Lawrence 
took  a  decisive  step  on  the  day  be- 
fore Thanksgiving,  1919.  Whether 
there  was  any  significance  in  choos- 
ing such  a  holiday  time  I  do  not 
really  know,  but  the  fact  remains 
that  for  that  day  and  Thanksgiving 
Day  itself  the  many  lines  of  the 
Eastern  Massachusetts  in  and 
through  Lawrence  suspended  service 
entirely.  And  like  the  motorless  To- 
ledoans  the  motorless  Laurentians 
either  rode  in  a  miserably  inadequate 
jitney  service — or  walked.    In  either 


fully  cold  day,  with  the  average  tem- 
perature at  a  bare  4  deg.  above  zero, 
she,  too,  in  company  with  the  adjoin- 
ing communities  of  Peabody  and 
Beverly,  either  walked  or  shivered 
in  her  beloved,  and  unheated,  jitneys. 
The  trolleys  were  completely  with- 
drawn from  the  streets  of  all  three 
towns,  while  their  retail  merchants, 
fearful  of  the  almost  total  ruination 
of  their  Christmas  shopping  trade, 
besieged  the  Salem  City  Hall,  vdth 
the  definite  result  that  before  night 
the  municipal  authorities  promised 
the  enactment  of  a  fair  but  restrict- 
ive jitney  ordinance,  and  at  once 
began  the  revoking  of  existing  jitney 
licenses,  which,  in  turn,  meant  the 
resumption  of  trolley  service  upon 
the  morrow. 

But  Salem  did  not  keep  her 
promise.  She  juggled  with  it,  politi- 
cally. She  toyed  with  a  referendum 
election,  stood  politically  first  upon 
one   foot  and  then   upon  the  other. 
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The  City  Hall  powers  seemed  to  look 
with  kindly  eye  upon  the  jitney  driv- 
ers, until  the  exasperated  trolley  folk 
again  were  forced  to  suspend  their 
service — this  time  in  Salem  alone, 
but  for  three  bitter,  stormy  January 
days,  the  fifteenth,  the  sixteenth  and 
ihe  seventeenth.  Heaven  seemed  to 
be  in  leagrue  with  the  Eastern  Massa- 
chusetts in  its  fight  for  the  square 
deal  in  each  of  its  coups  d'etat.  On 
the  last  of  these  three  grinding  days 
the  Mayor  of  Salem  took  a  train  and 
went  into  Boston — went  straight  to 
the  State  House  and  into  the  office 
of  th»»  Gov<«rnor.  With  a  fine  show 
of  enterprise  he  demanded  that  the 
trolley  cars  be  started — forthwith. 
The  street  railway  company — remem- 
ber, if  you  will,  that  under  its  sys- 
tem of  trusteeship  it  has  become  to 
all  intents  and  purposes  a  state-oper- 
ated concern — put  forth  a  few  facts 
in  rebuttal  in  regard  to  the  jitneys. 

The  Attorney-General  of  the  com- 
monwealth sat  clo.se  to  the  Gover- 
nor's elbow.  To  him  the  chief  execu- 
tive turned: 

"Are  those  jitneys  in  Salem  run- 
ning legally  or  illegally?"  he  asked. 

The  Attorney-General  did  not  hesi- 
tate. 

"Illegally,"  was  his  instant  reply. 

The  Governor's  jaw  snapped  shut. 
He  is  Coolidge — the  same  Governor 
Coolidge  who  occupied  a  fairly  im- 
portant role  in  the  settlement  of  the 
Boston  police  strike  last  autumn. 

"If  Salem  can't  stop  them,  I  can," 
said  he  quit^tly. 

And,  turning  to  his  telephone,  he 
ordered  the  chief  of  the  state  police 
into  Salem  on  the  next  day.  The 
troopers  moved  in  there  promptly. 
They  found  the  trolleys  all  in  normal 
operation  again — in  accordance  with 
a  requeat  of  the  Governor — and  the 
jitneya  up  to  their  old  practices,  run- 
ning along  the  street  car  routes  and 
underbidding  them  in  fares.  But 
only  for  a  short  time.  Without  fuss 
or  feathers  or  any  commotion  what- 
soever the  state  troopers  moved. 
They  cleared  the  Salem  streets  of 
th«M  buiM.  They  have  not  since 
returned. 

Service  has  not  been  suspended 
either  in  Lynn  or  in  Brockton.  In 
the  latter  city  a  mere  posted  notice 
aaying  that  continued  refusal  of  the 
city  authoritiea  to  coK>permte  would 
bring  about  a  total  ceeaation  of  ter- 
Tica  on  a  certain  designated  day  waa 
quite  sufficient  of  itself.  The  Brock- 
ton City  Hall  co-operated — at  once — 
a^  finally  the  Salem  and  the  Lawrence 
City  Hallfl  had  come  to  the  same  sage 
dedaion.  But  one  shudders  to  think 
what   might   have   happened   if  the 


Eastern  Massachusetts  had  been  just 
a  plain  old  grubbing  private  traction 
system,  instead  of  a  state  guaranteed 
— and  protected — service  institution. 

1  think,  myself,  that  each  of  these 
towns  would  have  had  Toledo  all  over 
once  again,  with  the  probabilities 
that  the  combination  of  suUenness. 
misunderstanding  and  the  hardest 
winter  that  New  England  has  known 
in  thirty-six  years  would  have 
brought  a  suspension  of  trolley  ser- 
vice for  nearer  forty-seven  days  than 
twenty-seven  and  with  all  the  conse- 
quences that  would  certainly  come 
with  such  a  complete  breakdown. 

Montreal's   Development  Pro- 
moted by  Electric  Transit 

When  the  Canadian  Northern  Rail- 
way audaciously  accomplished  the 
impossible — a  railroad  entrance  into 
the  very  heart  of  Montreal,  by  pierc- 
ing a  2-mile  tunnel  under  Mount 
Royal — it  anticipated  some  future 
possibilities  of  its  step  by  buying 
some  thousands  of  acres  on  the  north 
side  of  the  mountain,  directly  across 
from  the  closely  builded  city  side. 
These  acres  showed,  mutely  but 
unmistakably,  what  transportation 
means  to  the  modem  city.  They 
were  open  acres  indeed — fine  fat 
truck  farms  and  orchards,  with  here 
and  there  a  200-year-old  cottage  of 
a  habitant  showing  itself — yet  within 

2  miles  of  the  very  heart  of  the 
greatest  city  of  imperial  Canada.  In 
every  other  direction  Montreal 
stretched  herself.  4,  5,  6  and  7  miles. 
In  that  one  the  mountain  stood,  a 
seemingly  impassable  barrier  to  fur- 
ther development. 

The  Canadian  Northern  Railway 
folk,  deciding  to  undertake  the  her- 
culean task  of  tunneling  Mount  Royal 
because  they  needed  downtown 
freight  and  passenger  terminals  in 
Montreal  for  their  through  traffic, 
foresaw  the  inevitable  results  of 
transportation  through  the  mountain 
upon  those  self-same  truck  farm 
acres.  Overnight  they  would  rise  in 
value,  might  double  and  redouble  and 
redouble  again.  While  the  railroad 
itself  would  merely  have  the  cost 
burden  of  the  tunnel  on  its  hand,  to 
be  distributed  as  beat  it  might  be 
upon  its  long-distance  traffic.  With 
that  foresight  as  a  guide  it  reached 
out  and  bought  those  truck  farms  and 
orchards,  and  decided  that  the  bene- 
flti  that  would  arcroe  to  them,  by 
reaaon  of  direct  high-epeed  transpor- 
tation, should  be  translated  into  dol- 
lars that  would  repay  the  greater  part 
if  not  the  entire  coat  of  the  tunnel 
and   the  terminals. 

I  wonder,  myself,  why  there  have 


not  been  more  instances  in  this  coun- 
try of  a  more  direct  connection  be- 
tween city  transportation  develop- 
ment and  the  certain  development  of 
real  estate  values  that  follows  in  its 
train.  There  have  been  isolated 
in.stances  where  this  has  been  done — 
in  a  more  or  less  indirect  way.  But 
on  the  other  hand  all  too  many 
instances  where  the  trolley  road  or 
its  big  brother,  the  steam  railroad, 
has  starved  while  the  real  estate 
operators  and  the  land-owning  public 
jrenerally  have  grown  fat  and  rich 
at  its  expense.  These  are  matters  of 
record.  They  are  indisputable.  And 
it  is  just  as  indisputable  that  it  is 
the  expert  real  estate  operator  who 
realizes  the  most  keenly  the  real 
value  of  the  trolley  car  to  the  city 
man,  who  generally  is  the  most  ac- 
tive in  trying  to  bring  about  co-oper- 
ation with  it,  as  well  as  a  constant 
extension  of  its  facilities.  It  is  he 
who  most  quickly  translates  trolley 
service  into  assessed,  or  real,  valua- 
tions. 

Transit  Is  a  Necessity  to 
the  City  Dweller 

I  bear  no  briefs  or  cudgels  for  the 
trolley  companies  across  the  land.  I 
know  where  some  of  them  have 
sinned,  and  have  sinned  grievously, 
but  I  feel  today  that  there  are  more 
of  them  that  are  sinned  against  than 
sinning.  From  wine  and  cakes  they 
have  come  to  stale  water  and  to 
husks.  They  have  lived  to  repent 
most  seriously  of  earlier  sins,  of 
omission  as  well  as  of  commission. 
While  the  opprobrium  which  they 
have  brought  upon  their  right- 
minded  and  right-actioned  fellows  of 
the  traction  world  is  not  to  be 
counted  as  the  least  of  their  short- 
comings. 

But  this  is  not  the  hour  for  re- 
criminations. The  point  that  I  am 
trying  to  make  is  th.it  the  soul  or 
the  conscience  of  a  street  railway  has 
nothing  to  do  whatsoever  with  the 
dependence  of  the  householder  upon 
its  service.  It  may  be  the  blackest  of 
organisms.  But  to  the  man  who  lives 
UDon  its  line  it  is  a  daily  necessity — 
almost  as  his  ligh*:  or  his  water  or 
his  food  or  air  itself.  His  health,  his 
comfort,  his  happiness — the  daily 
ordering  of  his  life  as  well  as  the 
mer*  commercial  value  of  his  house 
and  home — are  vitally  dependent 
upon  it.  Here  is  the  rub.  Here,  it 
seems  to  me,  is  the  pre-eminent  and 
vital  guiding  principle  that  the  City 
Halla  of  Toledo  or  New  York  or 
Salem  or  Lawrence  or  any  other  wide- 
spread and  well-built  American  com- 
munity can  hardly  fail  to  ignore. 
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The  Place  of  the  Bus— III 

American  Conditions,  Under  Which  the  Bus  Is  Preferable  to  the  Car  Despite  Higher 
Cost  of  Operation  and  Consequently  Higher  Rate  of  Fare 

By  WALTER  JACKSON 

Consulting   Engineer 


IN  opening  this  study  attention  was  directed  to  the 
extensive  development  of  motor  bus  services  by  Brit- 
ish tramways  in  co-ordination  with  their  transpor- 
tation on  rails.  No  such  extensive  development  exists 
as  yet  in  this  country,  although  the  pioneer  installation 
of  buses  by  electric  railways  for  the  feeding  of  inter- 
urban  lines  was  made  as  early  as  1915  by  Stone  &  Web- 
ster interests  in  the  State  of  Washington,  and  even 
before  that  by  certain  city  railways  which  wanted  to 
obtain  a  first-hand  idea  of 
the  cost  of  jitney  bus  oper- 
ation. At  first  thought  one 
would  suppose  that  the 
thousands  of  individually 
operated  jitney  automobiles 
and  jitney  buses,  which  be- 
came so  unpleasantly  promi- 
nent about  1914,  would 
have  demonstrated  where 
the  superiority  of  the  track- 
less vehicle  does  lie.  How- 
ever, as  has  already  been 
shown,  it  is  a  lot  easier 
for  jitney  drivers  to  travel 
in  the  old  railway  rut  and 
to  steal  traffic  than  it  is 
to  break  a  new  path  and  to 
create  traffic.  It  is  the  ex- 
ception to  find  a  jitney  op- 
erator habitually  taking 
a  short  cut  or  driving 
around  instead  of  through 
a  congested   district.     Far 

be  it  from  him  to  keep  away  from  the  thoroughfares 
where  traffic  is  heaviest  and  to  persuade  the  public 
to  walk  one  or  two  blocks  to  patronize  him. 

Yet  there  is  more  than  abundant  proof  that  the  one 
way  to  use  the  motor  bus  in  the  manner  most  beneficial 
to  the  public  is  to  operate  it  in  conjunction  with  the 
car  service,  but  with  as  little  duplication  and  overlapping 
of  routes  as  possible.  Necessarily,  this  implies  opera- 
tion under  one  management  if  not  one  ownership. 

Washingion  Buses  Avoided  Needless 
Interurban  Feeder  Track 

The  experiment  of  Stone  &  Webster  and  the  results 
thereof  may  be  summarized  as  follows : 

Edmonds — Seattle  Heights  route,  3  miles  long  over  un- 
paved  highway  and  steep  grades.  Population  of  Edmonds, 
1,600.  Object:  To  connect  with  Pacific  Northwestern 
Traction  Company.  This  line  had  to  compete  with  a  pri- 
vate bus  service  giving  direct  service  between  Seattle  and 
Edmonds,  and  with  the  Great  Northern,  giving  through 
service  between  Edmonds  and  Everett,  also  on  the  Pacific 
Northwestern.  Service  was  discontinued  after  sixteen 
months.  During  the  operating  period  of  June,  1915,  to 
September,  1916,  there  were  operated  33,657  bus-miles  with 
gros.s  earnings  of  $1,272.43,  which  gave  the  hopelessly  low 
intake  of  3.78  cents  per  bus-mile. 

Auburn — Enumclaw  route,  21  miles  over  a  route  unpaved 
at  first  and  which  included  steep  grades.  Population  of 
Enumclaw  and   intermediate  town  of  Buckley,  3,000.     Ob- 
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THIS   IS  A  MAP  OP  THE  CITT  CITED  AS  CASE  3   AND 
SHOWS  EXISTING  CAR  LINES  AND  ROUTES  PRO- 
POSED FOR  BUS  AND  RAILWAY  EXTENSIONS 


ject:  To  connect  with  electric  trains  at  Auburn,  such  con- 
nections not  being  provided  by  the  independent  operators. 
Service  discontinued  after  seventeen  months.  Monthly 
earnings  of  $661  to  $1,177  failed  to  meet  the  cost  of  service. 
Puyallup — Orting  route,  10  miles  long  over  paved  high- 
way with  moderate  grades.  The  company  operated  with 
buses  withdrawn  from  the  Auburn-Enumclaw  route.  Ob- 
ject: To  connect  Orting  with  the  interurban  railway  at 
Puyallup,  but  in  competition  with  through  bus  service  to 
Tacoma,  the  destination  of  many  riders  from  Orting.  Com- 
petition and  the  small  amount  of  traffic  made  profitable 
operation  impossible.     During  the  eight  montlis  of  service 

there  were  operated  59,879 
bus-miles  whose  takings  aver- 
aged only  6.24  cents  per  bus- 
mile. 

The  lesson  to  be  drawn 
from  these  unsuccessful  ef- 
forts to  tie  bus  and  inter- 
urban together  obviously  is 
that  no  such  form  of  trans- 
portation can  be  successful 
if  there  are  not  enough 
customers  to  go  around,  if 
competition  is  unrestricted 
and  if  the  direct  bus  serv- 
ice is  preferable  (whether 
from  a  time,  money  or  com- 
fort standpoint)  to  the  use 
of  two  kinds  of  transporta- 
tion. The  amount  of  traffic 
carried  did  not  justify  the 
service,  even  after  the  Siis 
is  credited  with  bringing 
some  patrons  to  the  inter- 
urban. At  the  same  time, 
if  the  bus  did  not  make  any  money  for  the  railway  it  had 
the  important,  though  negative,  virtue  of  preventing  it 
from  losing  far  more  on  the  construction  of  a  track  and 
line  for  the  distance  under  consideration. 

It  is  also  clear  from  these  experiments  that  so  long 
as  irresponsible,  free-for-all  competition  is  permitted  the 
public  will  not  enjoy  that  reliability  of  service  and  lia- 
bility for  accidents  which  are  possible  only  through  an 
established  transportation  undertaking. 

The  fourth,  and  surviving,  route  served  by  Stone  & 
Webster  interests  is  of  entirely  different  character, 
its  purpose  being  to  afford  a  through  bus  service 
between  Seattle  and  Bothell,  a  distance  of  16  miles  over 
well-paved  highways.  This  line  was  opened  in  Novem- 
ber, 1915.  Up  to  June  26,  1916,  it  had  to  compete  with 
a  five-car  company,  but  by  Oct.  10,  1916,  the  last  jitney 
operator  had  disappeared.  The  Seattle-Bothell  route  is 
an  example  of  a  clean-cut  bus  line  from  a  large  city  to 
rather  distant  outlying  communities  which  have  no  elec- 
tric railway  service. 

A  significant  fact  is  that  few  users  of  this  route 
took  advantage  of  the  5-cent  fare  and  free  transfer 
privilege  which  would  have  enabled  them  to  save  money 
on  the  5  miles  (Cowen  Park  and  city  depot  at  Fifth 
and  Pine  Streets)    within   Seattle.      Consequently,  the 
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inter-line  arrangement  with  the  Seattle  electric  railway, 
then  under  Stone  &  Webster  management,  waa  canceled 
Aug.  1,  1917. 

This  is  in  accord  with  much  British  experience.  Most 
of  such  passengers  from  outlying  communities  desire 
to  reach  the  heart  of  the  city  as  quickly  and  as  con- 
veniently as  possible  rather  than  go  through  the  bother 
of  transferring  from  one  vehicle  to  another  at  the  ter- 
minus of  the  trolley  line.  Where  a  higher  rate  of  fare 
is  charged  on  the  bus  than  on  the  car — a  procedure 
necessary  in  any  case — the  bus  will  not  be  slowed  down 
too  much  within  the  city  through  use  by  short-ride 
passengers,  while  the  facilities  remain  available  for  the 
out-of-town  riders  for  whom  the  buses  were  specifically 
installed. 

California  Buses  in  Both  City  and 

iNTERiniBAN  WORK 

In  1917  the  question  arose  whether  the  San  Francisco 
Municipal  Railway  should  build  certain  track  extensions 
into  sparsely  settled  territory  or  go  to  less  expense  by 
developing  these  districts  through  bus  extensions.  It 
was  decided  to  install  buses,  of  which  six  White  nineteen- 
aeaters  were  purchased  for  the  following  services: 

Route  No.  1,  two  buses,  for  transfer  to  and  from  "A"  line, 
twelve-minute  headway  across  Golden  Gate  Park  for  which 
a  trackway  was  quite  inconceivable  in  any  case.  Maximum 
ride  possible  for  5  cents  6.88  miles,  made  up  of  4.8  miles 
on  trolley  and  2.08  miles  on  bus.     Passengers  carried  April, 

1918,  were  632,664  on  car  and  34,664  on  bus,  a  ratio  of 
1:0.064;  bus  riders  during  1918,  367,761. 

Route  No.  2,  one  bus,  for  transfer  to  and  from  "B"  line 
along  Great  Highway  (ocean  shore),  fifteen-minute  head- 
way. Maximum  ride  possible  for  5  cents  8.18  miles,  made 
up  of  7.06  miles  on  car  and  1.12  miles  on  bus.  Passengers 
carried  April,  1918,  764,246  on  car  and  14,346  on  bus,  a 
ratio  of  1:0.019;  bus  riders  during  1918,  159,611. 

Route*  Nos.  3  and  4,  three  buses  connecting  with  "K"  line 
on  Ingleaide  and  Parkside  routes  (which  had  been  combined 
to  reduce  losses),  ten-minute  headway.  Maximum  possible 
ride  for  6  cents  7.74  miles,  made  up  of  6.04  miles  on  car 
and  1.70  miles  on  bus.  Passengers  carried  April,  1918, 
were  166,741  on  car  and  60,089  on  bus,  a  ratio  of  1:0.31; 
bus   riders  nil  of   1918,   496,036.      (Discontinued    April    12, 

1919.  Later  figures  will  be  given  in  the  article  on  costs.) 

The  comparative  speeds  of  cars  and  buses  were:  For 
nineteen-seat  buses  operating  in  sparsely  settled  terri- 
too'  12.5  m.p.h. ;  for  cars  of  more  than  twice  the  seat- 
ing capacity,  operating  through  the  congested  district 
in  part,  9.4  m.p.h.,  including  layovers.  The  writer  fig- 
ured at  the  time  that  each  bus  rider  was  subsidized 
to  Um  extent  of  2.1  cents  per  month,  a  loss  which  natu- 
ndly  has  risen  since.  However,  it  is  perfectly  plain 
that  the  kMs  would  have  been  greater  if  this  thin  traffic 
had  been  handled  by  means  of  a  trackway.  A  bus  service 
like  this  can  )>e  made  self-supporting  only  by  a  transfer 
charge  or  modified  zone  fare. 

Late  in  1916  the  Pacific  Gas  &  Electric  Company 
installed  some  twelve-seat  buses  on  1  and  2-mile  exten- 
sions in  Sacramento  purely  as  an  accommodation,  as 
there  was  no  profit  in  serving  the  sparsely  settled  dis- 
tricts that  had  asked  for  transportation. 

The  Pacific  Electric  Railway,  operating  in  a  sUte 
which  has  had  a  tremendous  development  in  long-dis- 
tjuice  busing,  has  given  thought  to  the  motor  bus  as  an 
auxiliary  for  both  its  city  and  interurban  railways. 
Thus  in  1916  it  built  at  its  Los  Angeles  shops  two  thir- 
te«n-seat  one-man  pay-leave  buses  with  30-hp.  auto- 
mobile engines  to  serve  Arlington  Heights,  a  Fresno 
suburb  of  3,000  population.  In  this  instance,  also,  pas- 
•engtra  are  carried  in  buses  only  from  the  terminus  of 
the  railway  routes.    In  1917  it  was  announced  that  the 


company  was  building  thirty-seat  buses  for  the  same 
service.  Permits  were  also  received  to  operate  buses 
in  San  Bernardino  County.  In  a  recent  statement  the 
president  of  the  company  declared  that  its  bus  operation 
had  not  proved  financially  successful.  Detail  figures 
bearing  out  this  statement  will  appear  in  a  later  article. 

Bridge  Connection  at  Dubuque  and  Crosstown 
Link  at  Ft.  Wayne 

Coming  eastward,  we  find  that  on  Sept.  4,  1914,  the 
Union  Electric  Company,  Dubuque,  Iowa,  installed  a  bus 
service  over  a  2200-ft.  bridge  to  East  Dubuque,  111. 
(then  "wet"  territory),  a  community  of  1,500  popula- 
tion. The  round  trip  is  about  3.5  miles.  The  fare  is 
now  7  cents,  or  four  tickets  for  25  cents,  and  the  service 
is  entirely  independent  of  the  local  street  railway  sys- 
tem as  regards  transfer  privileges  and  the  like.  The 
fare  includes  a  bridge  toll  of  1  cent  per  passenger.  Two 
fifteen-seat  gasoline  buses  are  now  used  on  a  fifteen- 
mile  headway,  with  one  as  spare,  for  since  prohibition 
came  July  1,  1919,  traflSc  has  dropped  from  85,000  to 
38,000  a  month ! 

The  crosstown  link  bus  service  installed  by  the  Ft. 
Wayne  &  Northern  Traction  Company  at  Ft.  Wayne 
early  in  1917  was  the  result  of  a  request  from  residents 
in  the  Bloomingdale  district  for  connections  to  electric 
lines  which  were  only  1  mile  apart.  This  bus  route  was 
established,  therefore,  partly  to  please  the  patrons  of 
the  company  and  partly  to  determine  the  best  route 
for  an  eventual  crosstown  trackway.  The  route  con- 
nects the  two  railway  lines  at  points  about  1.5  miles  from 
their  repsective  suburban  terminals.  Four  sixteen- 
passenger  buses  were  purchased,  but  only  two  were  used 
regularly,  the  others  being  kept  as  reserve.  Operation 
was  conducted  for  eighteen  hours  a  day.  The  fare  wa." 
the  same  as  on  the  cars,  namely,  at  that  time,  six  tickets 
for  25  cents,  including  the  transfer  privilege.  Ft. 
Wayne's  pre.sent  rate  of  fare  is  6  cents.  During  the  last 
ten  months  of  1917  the  buses  ran  93,012  miles  at  a  cost 
per  bus-mile  of  12.084  cents. 

A  somewhat  similar  bus  service  was  inaugurated  in 
1918  by  the  Winnipeg  Street  Railway  for  1.2  miles 
on  Westminster  Avenue,  between  the  terminal  of  one 
line  and  a  feeder  connection  of  another.  (See  Electric 
Railway  Journal,   May    l,    1918.) 

Baltimore's  Bus  Service  Indicates  Possibilities 
OF  Congestion  Relief 

The  University  Parkway-Charles  Street  (2.63  miles) 
bus  service  of  the  United  Railways  &  Electric  Company 
of  Baltimore  has  been  di.ncusscd  so  extensively  and  com- 
petently by  L.  H.  Palmer,  assistant  to  the  president  of 
that  company,  in  his  paper  before  the  1919  convention 
of  the  American  Electric  Railway  Association  (Electric 
Railway  Journal,  Oct.  11,  1919)  and  in  the  Electric 
Railway  Journal  for  Jan.  3,  1920,  that  it  is  necessary 
only  to  remind  the  reader  that  because  this  .service 
is  run  by  the  railway  itself  (through  the  Baltimore  Tran- 
sit Company)  overlapping  can  be  reduced  to  a  minimum. 
Furthermore,  with  the  assurance  that  jitneys  would  not 
follow  the  car  tracks  this  and  future  bus  service  could 
be  routed  from  the  viewpoint  of  afl"ording  alternative 
routes  to  and  shorter  routes  than  the  street  railway. 
At  present  both  the  cars  and  buses  are  operated  at  a 
7-cent  fare.  Experience  abroad,  and  here  as  well,  indi- 
cates, however,  that  people  will  pay  a  higher  fare  on 
the  buses  if  the  latter  can  offer  noteworthy  advantages 
in  speed  because  of  long  non-stop  runs.    This  is  not  yet 
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the  case  in  Baltimore,  but  doubtless  will  be  when  the 
company  can  treat  its  problem  as  a  whole  without  worry 
as  to  jitney  interlopers. 

Within  the  limits  of  this  article  it  is  not  practicable 
or  desirable  to  list  all  the  cases  where  electric  railways 
have  instituted  bus  services  either  directly  or  in  co-oper- 
ation with  realty  development  companies,  manufacturers 
and  other  parties,  but  one  may  say  confidently  that 
to-day  both  roads  and  vehicles  have  improved  to  the 
point  where  requests  for  service  to  thinly  peopled  dis- 
tricts can  be  best  and  most  cheaply  satisfied  by  the  in- 
stallation of  the  motor  bus.  From  an  account  of  what 
electric  railways  have  done  it  is  now  logical  to  pass 
to  a  review  of  some  of  the  things  that  they  have  not 
done  but  ought  to  do  in  this  field.  As  examples,  the 
writer  will  discuss  three  different  situations  with  which 
he  has  been  personally  connected: 

Forcing  the  Public  to  Improvised 
Motor-Truck  Buses 

In  City  No.  1  the  electric  railway  had  asked  for  an 
increased  fare.  The  prevailing  rate  of  fare  was  actually 
below  5  cents  and  one  would  have  been  inclined  to  recom- 
mend an  increase  out  of  hand.  Unfortunately,  the  com- 
pany could  not  show  that  it  had  been  trying  very  hard 
to  reduce  its  operating  expenses  or  to  pick  up  a  lot  of 
traffic  that  was  literally  begging  to  be  carried.  With  a 
population  of  less  than  100,000  it  could  not  show  a  single 
safety  car,  and  its  general  attitude  on  that  subject  might 
be  summed  up  by  the  phrase,  "Give  us  the  increased 
fare  now,  and  then  we'll  see  if  there's  anything  in  this 
kind  of  operation." 

The  city  had  been  growing  beyond  the  terminals  of 
the  city  railway  for  distances  varying  from  i  to  2  miles, 
largely  through  the  establishment  of  big  factories.  The 
company  could  not  raise  the  money  to  build  extensions 
to  .serve  these  districts,  as  its  operating  figures  showed 
a  loss  on  the  average  length  of  ride  already  being 
given.  Nevertheless,  the  employees  of  these  new  plants 
had  to  have  some  form  of  transportation.  To  meet  this 
need,  several  of  the  factories  started  an  auxiliary  serv- 
ice for  employees,  using  motor  trucks  fitted  with 
benches,  which  were  removed  when  the  trucks  were  used 
for  their  other  job  of  carrying  material.  Because  of  the 
inadequacy  of  this  service  the  workers  have  little  temp- 
tation to  settle  in  cottages  on  the  cheap  land  near  the 
factories.  They  naturally  prefer  to  live  in  town  in  order 
to  be  near  the  stores  and  center  of  amusement  life. 

As  one  result,  the  community  had  reached  the  point 
where  it  was  quite  ready  to  install  a  bus  system  indis- 
criminately and  to  let  the  railway  die  with  all  its  im- 
perfections and  antiquated  cars.  The  writer's  investiga- 
tion disclosed  that  an  all-bus  system  would  be  far  too 
expensive.  What  this  community  did  need  primarily 
was  safety  car  operation  for  almost  all  the  mileage, 
except  that  some  of  the  big  cars  could  be  retained  for 
rush-hour  service  after  automatization  with  pneumatic 
door  and  step  control,  and,  secondarily,  it  needed  a  few 
modest  bus  routes  until  the  building  up  of  the  factory 
suburbs  would  justify  track  extensions.  For  this  par- 
ticular situation  through  bus  routes  into  the  city  at  a 
special  fare  were  not  desirable  because  the  extensions 
were  so  short  that  the  greater  part  of  the  run  would  be 
in  direct  competition  with  an  underloaded  street 
railway.  Also  when  the  bus  services  were  confined  to 
the  comparatively  short  extensions  fewer  buses  would  be 
required ;  nor  would  it  be  necessary  to  use  an  elaborately 
equipped  vehicle  for  ten-minute  rides. 


The  proper  plan  appeared  to  be  to  charge  an  incre- 
ment of  say  2  or  3  cents  for  the  ride  between  the  street 
railway  and  bus  terminals.  This  increment  might  be 
paid  by  manufacturers  because  of  their  being  relieved 
of  the  costly  and  unsatisfactory  use  of  motor  trucks 
for  passenger  service.  Similar  arrangements  covering 
car  rides  are  actually  in  practice  at  Racine,  Wis.,  and 
also  on  the  Connecticut  Company's  line,  since  the  coming 
of  the  zone  fare.  At  Racine  a  factory  on  the  outskirts 
pays  directly  to  the  railway  1  cent  extra  for  every  em- 
ployee passenger  entering  or  leaving  via  the  turnstile 
station  at  the  plant.  In  Connecticut  a  number  of  em- 
ployers are  making  up  for  six  months  anyway  the  dif- 
ference between  the  old  6-cent  fare  and  the  new  8-cent, 
10-cent,  etc.,  zone  fares. 

City  No.  2  represents  one  of  the  growing  number 
of  cases  where  the  congestion  of  certain  car  routes  offers 
a  tempting  morsel  to  the  bus  promoter.  In  this  instance, 
while  the  bus  promoter  was  rather  grieved  that  he 
was  not  permitted  to  run  on  the  busiest  street  of  the 
city  he  had  the  faith  that  there  were  enough  good  sports 
in  the  community  to  pay  a  double  fare  for  the  sake  of 
enjoying  a  seat  and  more  ozone.  Here  was  an  example 
of  failure  on  the  part  of  the  electric  railway  to  institute 
a  bus  service  itself  for  the  sake  of  relieving  some  lines 
and  rerouting  others.  There  must  be  necessarily  a  great 
difference  between  the  policy  of  an  independent  and  of 
a  co-ordinating  bus  system.  The  independent  company 
naturally  wants  to  lap  the  cream  of  the  railway  traffic 
without  regard  to  how  such  lapping  will  affect  the 
finances  or  traffic  currents  of  the  railway,  whereas  oper- 
ation of  the  buses  by  the  railway  can  be  helpful  to  the 
railway  from  the  twofold  standpoint  of  putting  off 
the  construction  of  costly  extensions  and  of  shunting- 
away  from  overcrowded  trolleys  enough  riders  to  make 
practicable  an  increase  in  the  schedule  speed,  and  there- 
fore a  decrease  in  the  operating  cost,  of  the  electric, 
railway  routes. 

Where  Safety  Cars,  Trains  and  Buses  WouLft 
Make  an  Ideal  System 

City  No.  3  offered  the  most  interesting  case  of  all. 
Here  was  a  community  of  high  industrial  character  and 
so  compactly  developed  that  jitney  bus  service  on  the 
heavy  routes  can  be  conducted  for  5  cents  at  a  fair 
profit  against  6,  8  and  even  10-cent  fares  on  the  electric 
railway.  As  a  consequence,  about  half  the  traffic  is  car- 
ried by  the  jitney  men  in  buses  averaging  no  more  than 
sixteen  seats.  Aside  from  the  lower  fare,  the  jitneys 
appeal  to  the  public  because  of  immensely  better  head- 
way and  somewhat  better  speed  between  terminals. 

In  analyzing  this  situation  with  the  view  of  deter- 
mining whether  the  5-cent  fare  could  be  restored  to  the 
greater  portion  of  the  city,  the  writer  was  struck  by 
the  fact  that  outlying  factories  and  isolated  localities 
were  getting  practically  none  of  the  sei-vice  which  the 
motor  bus  can  handle  so  well.  Several  attempts  to  secure 
direct  jitney  service  had  been  made  by  isolated  plants, 
but  a  guaranteed  return  plus  a  premium  for  punctuality 
was  not  sufficient  to  tempt  the  jitney  operators  for  any 
length  of  time.  They  were  likely  to  disappear  any  time 
that  bigger  profits  were  to  be  had  in  the  heart  of  the 
city  with  its  short  rides  and  sardine  packing.  Of  the 
tens  of  thousands  of  workers,  only  a  few  hundred  were 
found  to  be  enjoying  direct  bus  service  for  which  they 
paid  some  30  to  50  per  cent  more  than  for  street  car 
fare — and  gladly. 
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So  far  as  the  isolated  home  area  communities  were 
concerned  the  jitney  bus  paid  no  attention  to  them 
at  all.  It  is  true  that  police  regulations  compel  them  to 
follow  the  car  tracks,  but  this  rule  was  made  merely 
to  prevent  cut-backs  and  would  not  apply  to  a  created 
route  over  trackless  or  partially  trackless  thorough- 
fares. The  remarkable  point  about  the  chief  isolated 
area  is  that  it  begins  within  a  mile  of  the  center  of  the 
city.  It  is  on  high  ground  of  most  desirable  character 
for  residential  development.  In  fact,  the  trolley  lines 
which  flank  this  area  are  banked  by  the  best  houses  in 
the  city.  However,  because  of  the  hilly  country  between, 
each  trolley  line  represents  a  shoestring  development 
hardly  two  or  three  blocks  wide.  The  fare  on  one  of 
them  from  city  center  to  a  terminus  in  another  town- 
ship is  8  cents  for  say  3  miles,  while  equally  good  city 
territory  much  closer  in  is  almost  untouched,  The  fact 
that  nearly  all  the  highways  in  this  area  are  well  paved 
in  Warrenite  asphalt  seems  to  be  no  inducement  to  the 
jitney  operator  to  create  a  traffic  which  could  not  be 
injured  by  any  car  route  for  years  to  come! 

The  solution  propo.sed  for  City  No.  3  contemplates 
a  co-ordinated  service  that  will  give  ample  scope  to  both 
car  and  bus  operation.  By  means  of  safety  car  oper- 
ation it  will  be  possible  to  cut  present  headways  in  half 
with  little  increase  in  operating  expenses.  This  more 
frequent  service  will  certainly  wipe  out  the  jitney  oper- 
ator's margin  of  profit.  It  will  not  pay  him  to  come 
out  only  during  the  rush  hours  (when  he  is  welcome) 
because  of  the  heavy  overhead  which  he  must  now  meet 
in  bonding  liability,  licenses,  etc.  Deprived  of  this 
skimmer  of  its  non-paying  rush  traffic  the  railway  will 
have  to  go  to  peak-hour  train  operation,  which,  of 
course,  will  also  give  higher  platform  economy.  The  com- 
bination of  short-headway  safety  cars  for  most  of  the 
time  and  of  train  operation  for  part  of  the  time  will  not 
only  put  the  jitney  out  of  business  automatically,  but 
will  also  make  possible  a  greater  length  of  ride  for 
5  cents  than  is  now  given  for  6  cents.  The  return  to 
a  5-cent  instead  of  a  6-cent  basis  would  also  help  to 
raise  the  schedule  speed  and  please  the  public. 

However,  it  is  clear  from  the  accompanying  map  that 
conditions  in  City  No.  3  do  call  for  a  certain  amount  of 
bus  service.  Such  service  would  not  pay  in  itself  and 
therefore  would  not  attract  independent  operators.  On 
the  other  hand,  if  operated  by  the  electric  railway  in 
conjunction  with  the  car  routes  two  interesting  and 
valuable  results  would  ensue:  First,  the  isolated  areas 
woukl  be  opened  up  as  feeders  for  the  trolleys  at  an 
investment  which  growa  only  as  the  amount  of  business 
to  be  handled  grows;  second,  direct  routes  between  fac- 
tory and  home  could  be  installed  to  shunt  via  shorter 
by-paths  a  lot  of  people  who  must  now  use  roundabout 
trolley  routes.  These  conditions  may  be  referred  to  more 
speciflcaUy  as  folk>ws: 

Locality  "A"  is  the  area  close  to  the  buslneu  and 
social  center  of  the  city  whose  growth  is  hindered  by 
lack  of  transportation.  It  is  bifurcated  by  a  road  which 
lies  between  the  two  trolley  lines  "1"  and  "2"  and 
farther  on  this  road  branches  out  most  conveniently. 
In  developing  a  bus  service  for  this  section  it  would 
not  be  necessary  to  run  the  buses  all  the  way  out  at 
once,  but  simply  to  keep  on  extending  and  extending  as 
the  territory  was  built  up.  Then  in  the  fullness  of  time 
the  density  of  traffic  would  reach  the  point  where  the 
cost  of  rail  operation  would  be  cheaper.  In  this  par- 
ticular case  conditions  favor  running  the  buaes  directly 


into  the  center  of  the  city,  especially  as  the  greater 
part  of  the  run  would  be  by  bus. 

Localities  "B"  and  "C"  may  be  considered  together 
for  a  rather  unu.sual  reason.  Locality  "B"  is  an  isolated 
peninsula  which  eventually  will  be  all  factory,  but 
which  is  now  part  factory  and  part  foreign  settlement. 
The  overflow  from  this  settlement  has,  in  large  part, 
settled  at  "C,"  just  outside  the  city  limits.  Many  of 
the  workers  of  locality  "C"  work  either  in  "B"  or  in 
locality  "D,"  which  is  shown  on  the  way  from  "B"  to 
"C."  Unfortunately,  the  means  of  travel  between  all 
three  districts  are  very  poor.  People  living  in  "C"  who 
want  to  find  a  way  to  patronize  the  car  line  have  to 
walk  a  mile  or  so  to  the  terminus  of  trolley  route  "3," 
on  which  the  headways  are  not  particularly  good.  At 
that  cars  of  route  "3"  do  not  bring  them  anywhere  near 
"B"  or  "C."  They  have  to  ride  downtown  to  transfer 
to  trolley  route  "4"  and  then  return  in  the  general 
direction  from  which  they  came.  It  goes  without  saying 
that  most  of  the  people  prefer  to  walk  in  the  compara- 
tively straight  lines  offered  by  the  highways  than  to 
take  the  roundabout  rides  by  trolley.  For  this  public  a 
bus  line  is  needed  between  "B,"  "D"  and  "C,"  including 
a  connection  to  trolley  route  "3"  at  its  terminus. 

The  purpose  of  showing  three  of  the  streets  in  penin- 
sula "B"  is  to  disclose  the  possibility  of  running  the 
buses  on  each  street  in  turn  until  experience  has  de- 
termined which  routing  will  serve  the  greatest  number. 
The  choice  of  route  is  not  obvious  because  most  of  the 
plants  are  off  on  the  eastern  side.  In  recommending  a 
bus  route  to  tie  "B,"  "C"  and  "D"  together  the  writer 
considered  the  saying,  "Birds  of  a  feather  flock  to- 
gether." In  other  words,  areas  of  like  nationality  have 
in  common  many  social  and  business  interests  that  will 
produce  riding  other  than  that  between  factory  and 
home.  Also  in  these  times  when  so  much  is  said  about 
Americanization  (it  should  be  "humanization")  it  is 
a  real  service  in  patriotism  to  draw  foreign  communi- 
ties out  of  their  status  of  isolation.  Transportation  in 
this  case  means  more  mingling  with  the  rest  of  the  com- 
munity, better  attendance  at  night  schools,  theaters, 
and  so  forth. 

The  question  of  special  bus  services  for  factories 
assumes  importance  in  this  city  owing  to  the  radial 
character  of  the  trolley  system.  North  and  south  cross- 
town  travel  is  out  of  the  question  unless  one  rides  to  the 
most  congested  part  of  the  city  first.  Thousands  of  peo- 
ple who  work  in  locality  "D"  are  obliged  to  ride  into 
town  ak>ng  one  rib  before  they  can  ride  out  of  town 
along  another.  The  irony  of  this  situation  is  that  these 
riders  do  not  patronize  the  transfer-less  jitneys,  but  take 
longer  rides  on  the  cars  than  any  one  else.  If  handled 
by  buses  many  of  them  would  have  a  ride  of  but  1  to  2 
miles  instead  of  3  to  4  miles,  they  would  be  home  within 
fifteen  to  twenty  minutes  instead  of  thirty  to  forty-fiv«, 
and  they  would  have  to  pay  only  a  very  slight  additional 
fare. 

In  like  manner  people  working  in  locality  "E"  but 
living  at  "A"  would  be  the  gainers  by  a  bus  service 
that  would  either  save  them  from  transferring  or 
would  eliminate  long  walks. 

The  operator  will  naturally  ask  how  a  special-hour 
service  can  be  made  to  pay  even  if  a  fare  50  to  100  per 
cent  in  excess  of  5  cents  were  to  be  charged,  accord- 
ing to  distance.  That  this  service  should  pay  in  itself, 
however,  is  hardly  to  be  expected,  but  it  can  and  should 
be  made  to  pay  from  the  standpoint  of  trafl^c  relief  as  a 
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whole.  For  example,  if  this  diversion  of  traffic  can 
speed  up  the  rush-hour  car  schedules  by  1  m.p.h.,  the 
company  would  save  daily  a  substantial  sum  which 
should  be  credited  to  the  account  of  the  bus. 

It  so  happens  that  the  hours  of  going  to  work  and 
return  from  work  in  this  city  are  spread  sufficiently 
to  permit  two  and  possibly  three  to  four  loads  morning 
and  evening.  In  addition,  the  home-luncheon  habit  en- 
couraged, let  us  admit,  by  the  short-headway  jitney  will 
assure  at  least  two  loads  in  the  middle  of  the  day. 
Another  favorable  factor  is  that  on  several  routes  there 
is  as  much  rush-hour  traffic  in  one  direction  as  in  the 
other,  owing  to  the  commingling  of  factories  and  homes 
in  almost  all  but  the  northern  or  "A"  district  and 
vicinity. 

Now,  to  take  a  leaf  from  the  trick-book  of  the  jitneur, 
it  will  be  unnecessarj'  to  have  the  buses  lie  idle  when 
they  are  not  in  home-factory  service.  Many  of  them  can 
be  diverted  to  the  sections  serving  the   isolated  com- 


munities, aside  from  specialized  livery  operation.  For 
example,  part  of  the  buses  running  between  "A"  and 
"D"  can  be  shifted  during  the  morning  shopping  and 
afternoon  hours  to  the  right-hand  branch  of  bus-route 
"A,"  which  leads  into  the  business  and  social  center. 
This  would  merely  be  doing  in  a  large  way  what  a  two 
or  three-route  jitney  man  does  in  a  small  way.  As  a 
matter  of  fact,  no  concern  does  this  sort  of  thing  better 
than  the  great  London  General  Omnibus  Company. 

The  dotted  lines  on  the  map  on  page  849  represent 
possible  trolley  links  for  special  rush-hour  routes  to  be 
built  only  after  the  bus  has  developed  a  sufficient  den- 
sity of  traffic  to  insure  profitable  operation. 

The  foregoing  examples  by  no  means  exhaust  the 
(vays  of  co-ordinating  car  and  bus  operation,  but  they 
are  adequate  to  prove  that  there  are  possibilities  under 
almost  any  conditions.  In  the  next  article  to  appear  on 
this  subject  a  discussion  of  some  competitive  and  some 
de  luxe  bus  services  will  be  presented. 


A  Massachusetts  Company  Starts  Buses 

Takes  Over  Operation  of  Jitney  Route  and  Substitutes  Up-to-Date  Buses — Experimental 
Period  Proved  Service  Justified  Higher  Fare  Than  on  Trolley 


THAT  an  electric  railway  company  can  render 
high-class  motor  bus  service  at  a  reasonable  fare 
has  been  demonstrated  since  Nov.  4,  1919,  by  the 
Connecticut  Valley  Street  Railway  Company.  The  public 
feels  assured  of  the  company's  good  will,  for  sufficient 
liability  insurance  is  carried  to  protect  both  the  pas- 
sengers and  the  public. 

For  the  last  five  years  many  Massachusetts  electric 
railway  companies  have  had  more  or  less  jitney  competi- 
tion, with  the  result  in  most  cases  that  what  had  here- 
tofore been  paid  out  in  dividends  went  into  the  jitney 
drivers'  pockets.  In  1915  independent  jitneys  began 
operating  between  Greenfield  and  Turners  Falls  in 
.competition  with  the  Connecticut  Valley  Street  Railway 
Company.  While  the  two  routes  did  not  cover  the  same 
intermediate  territory,  the  revenues  of  the  buses  were 
derived   very   largely   at   the   expense   of   the   railway 


company,  as  not  enough  new  traffic  was  created  to  offset 
the  railway  losses.  After  the  buses  had  been  in  opera- 
tion about  two  years  their  revenue  was  estimated  at  not 
less  than  $25,000  per  annum,  equivalent  to  about  one- 
third  of  the  trolley  company's  gross  revenue  received 
prior  to  competition. 

The  railway  company  naturally  took  various  steps  to 
regain  the  lost  traffic,  one  of  which  was  to  cut  the  run- 
ning time  between  Greenfield  and  Turners  Falls  from 
thirty  to  twenty  minutes  and  to  operate  cars  on  a  forty- 
minute  headway.  This  change  in  schedule,  while  it 
slightly  increased  the  revenue,  failed  to  curb  the  jitney, 
which  seemed  to  flourish,  through  lack  of  any  regula- 
tions, until  seventeen  buses  of  various  types  were  in 
operation  between  the  two  cities. 

In  1916  the  first  of  the  present  regulations  under 
which  buses  are  permitted  to  operate  was  enacted.  The 
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State  Legislature  that  year  granted  all  cities  and  towns 
of  Massachusetts  the  right  to  regulate  local  motor  bus 
service,  but  required  that  all  buses  be  operated  on  a 
fixed  schedule  and  under  a  liability  bond  to  protect  the 
patrons.  In  1918  additional  legislation  was  enacted, 
allowing  electric  street  railway  companies  to  own  and 
operate  buses,  and  in  the  following  year  all  motor  bus 
regrulation  and  operation  was  made  subject  to  review 
after  April  1,  1920,  by  the  State  Department  of  Public 
Utilities. 

The  Connecticut  Valley  Street  Railway  had  long  real- 
ized that  its  round-about  trolley  route  of  4.8  miles  could 
rot  compete  with  the  shorter  3.14  miles  motor  bus  route 
and  retain  the  greater  bulk  of  the  traffic,  nor  could  the 
single  trolley  line  properly  serve  the  intermediate  terri- 
tory along  the  bus  route.  Rights  were  therefore 
obtained  under  the  recent  legislation  to  operate  buses 
over  the  3.14  mile  route  heretofore  utilized  by  the 
jitneys,  as  shown  on  the  accompanying  map.  Service 
was  inaugurated  on  Nov.  4,  1919,  with  half-hourly  head- 
ways between  Greenfield  railroad  station  and  Turners 
Falls.     The   bus   route  was   divided    into   four   zones, 


tickets  are  good  during  the  hours  of  5  and  8  in  both 
morning  and  evening  and  each  ticket  entitles  the  holder 
to  ride  from  one  terminal  to  the  other. 

Schedules  and  Equipment 

The  first  bus  leaves  Greenfield  railroad  station  at 
6:15  a.m.  and  thereafter  on  a  half-Jiourly  headway  until 
10:15  p.m.  In  Greenfield,  as  will  be  noticed  on  the 
diagram,  there  are  two  alternate  bus  routes.  The  buses 
leaving  the  railroad  station  at  fifteen  minutes  after  each 
hour  follow  one  route  on  both  inbound  and  outbound 
trips,  while  the  buses  that  are  scheduled  to  leave  at 
forty-five  minutes  past  the  hour  follow  the  alternate 
route,  thus  giving  hourly  service  in  either  direction 
over  each  route. 

The  running  time  between  the  termini  on  the  bus 
is  less  than  fifteen  minutes  as  against  twenty  minutes 
on  the  trolleys.  Two  buses  only  are  required  to  main- 
tain this  schedule,  the  third  being  held  in  reserve 
for  inspection,  repairs  or  emergency.  The  passenger- 
carrying  capacity  of  the  buses  is  limited  strictly  to 
their  seating  capacity.     The  bus  operators  receive  the 
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each  approximately  0.8  miles  in  length,  and  the  fare 
was  fixed  on  the  mileage  basis  at  3  cents  per  zone,  with 
the  through  rate  fixed  at  12  cents  and  the  minimum 
fare  at  6  cents  for  two  zones  or  less.  Free  transfers 
were  exchanged  with  the  trolleys  and  vice  versa  and 
were  accepted  either  on  the  buses  or  trolleys  to  the 
limit  of  the  first  zone.  The  fare  on  the  round-about 
trolley  line  between  the  same  two  points  is  likewise 
based  on  the  mileage  basis.  The  through  fare  is  15 
cents. 

The  company  believed  from  its  three  months'  experi- 
mental operation  that  the  superior  bus  service  justified 
•  higher  rate  of  fare  than  on  the  trolley  cars  and  on 
March  16,  1920,  the  fare  was  increased  to  4.75  cents 
per  mile,  with  the  minimum  fare  at  10  cents.  Transfer 
arrangements  between  the  buses  and  the  trolleys  were 
entirely  eliminated.  The  Rooke  automatic  register  is 
used  on  the  buses  for  making  all  fare  collections. 

Under  this  plan  the  bus  route  was  divided  into  three 
R-cent  fare  zones,  each  zone  being  slightly  more  than 
M  mile  in  length.  The  10-cent  minimum  fare  entitled 
pasaengers  to  a  continuous  two-zone  ride  and  for  each 
additional  zone  or  fraction  thereof  ridden  6  cents  was 
collected. 

For  the  convenience  of  the  regular  rider  since  the 
lares  were  increased  on  March  15  workingmen's  tickets, 
•o  called,  are  sold  in  lots  of  twenty-flve  for  $3.    These 


maximum  rate  of  wages  paid  the  motormen  and  con- 
ductors  on  the  trolley  cars. 

The  automotive  equipment  to  furnish  the  motor  bus 
service  consists  of  the  1919  model  57-B  Cadillac  chassis, 
embodying  several  changes  by  the  makers  to  cover 
the  heavier  service  requirements,  namely,  the  chassis 
was  lengthened  10  in.  to  permit  mounting  a  14-ft.  body, 
having  an  outside  width  of  7  ft.;  larger  springs  were 
substituted  and  the  gear  ratio  was  modified  to  reduce 
the  maximum  speed.  Larger  and  heavier  pneumatic 
tires  are  used  throughout,  35  in.  x  6  in.  being  used 
on  the  front  wheels  and  37  in.  x  7  in.  on  the  rear  wheels. 
All  bus  bodies  were  built  by  the  Unit  Manufacturing 
Company  of  Amesbury.  Mass.,  and  have  the  entrance 
and  exit  through  a  front  right-hand  door  which  is 
interlocked  with  the  step  and  manually  controlled  by 
the  bus  operator.  An  emergency  rear  door  can  also  be 
operated  in  a  similar  way.  Heywood  Brothers  &  Wake- 
field cross  rattan  seats  are  provided  for  the  nineteen 
passengers.  The  buses  are  also  electrically  lighted,  have 
push  button  signals  to  the  operator,  drop  windows  and 
heavy  rubber  mats  on  the  floor. 

Cost  of  Operation 

Two  buses  were  placed  in  service  on  Nov.  4,  1919,  and 
for  a  period  of  ninety-four  days  earned  $6,458.66,  or 
an  average  of  $29.01  per  day  per  bus.     The  mileage 
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INCOME  STATEMENT 


Per  Bus-  op^rating  costs.     The  accompanying  income  statement 

Mile  shows  the  results  in  total  and  per  bus-mile  operated  for 

21*56  ninety- four  days'  operation  commencing  Nov.  4,  1919. 

8.53  

l^  Paulista  Railway  Electrification 

goo  Line   in  Brazil   Having   28   Route  Miles  Will  Be 

2V54  Equipped  for  Operation  at  3,000  Volts, 

2  98  Direct  Current 

0.40 

"^^  'T^HE  double-track  line  of  the  Paulista  (Brazil)  Rail- 

4.27  _£  way,  between  Jundiahy  and  Campinas,  will  be  elec- 

*25.oo  trifled  at  once,  on  the  3000-volt,  direct-current  system. 

8.72  The   route   mileage   is   28,   the   total   length   of   single 

track  involved  being  76  miles.     A  later  100-mile  exten- 

sion  from  Jundiahy  to  San  Carlos  is  contemplated. 

The  locomotives  will  be  of  the  geared  type  and  these 

■  and  the  overhead  construction  will  be  designed  after 

operated  was  25,385,  equivalent  to  135  miles  per  bus  the  models  furnished  by  the  Butte,  Anaconda  &  Pacific 
per  day.  The  earnings  per  bus-mile  thus  average  21.56  and  Chicago,  Milwaukee  &  St.  Paul  Railways.  The 
cents.  locomotives  will  be  similar  to  those  used  on  the  former. 
The  cost  of  operation  of  the  service  rendered  for  as  will  be  seen  from  the  accompanying  illustration,  but 
the  same  period,  which  covers  not  only  the  wages  of  they  will  be  furnished  with  regenerative  braking  con- 
repairmen  and  operators,   gas,  oil,   etc.,   but  overhead  trol.    There  will  be  eight  freight  locomotives  weighing 


Total 

Operating  revenues $5,458.66 

Operating  expenses: 

Wages  of  bus  operators  and  repairmen 2, 1 62 .  00 

Gasoline — 3,625  gal.  at  26  cent* 942 .  50 

Oil— I88qts.  at  20cent8 37.60 

Tire  allowance 76 1 .  40 

Insurance 282 .  00 

Depreciation • 2,030.40 

Total  operating  expenses $6,215.90 

Deficit  from  operation $757 .  24 

Taxes 100.00 

Interest 225 .  00 

Net  loss  from  bus  operation $  1 ,082 .  24 

Saving  on  trolley  car  operation,  1 40  miles  per  day  at 

$35  per  day 3,290.00 

Net  revenue  from  operating  buses 2.207 .  76 

Bus-miles  operated 25,385 

Average  miles  per  gallon  of  gasoline 7.0 

Miles  per  quart  of  oil 1 35 . 0 

*  Per  cal^mile  (trolley) . 


"^"^ 


^•T-r-~^^-=fF-T^-)   6^-IJI '  \ 


^^^^^^^ 


1P^ 


SIDE   ELEVATION   OF   100-TON   ELECTRIC   FREIGHT    LOCOMOTIVE  FOR  BRAZIL 


expenses,  including  really  a  larger  depreciation  reserve 
than  necessary,  indicates  that  the  buses  were  run  at 
25.73  cents  per  bus-mile.  In  these  costs  depreciation  is 
figured  at  8  cents  per  bus-mile,  which  would  ex- 
tinguish their  initial  cost  of  $4,800  at  approximately 
60,000  miles.  It  is  fair  to  say  that  this  rate  of  deprecia- 
tion is  high  and  does  not  consider  the  scrap  value  of  the 
bus,  nor  does  it  take  into  account  the  fact  that  the 
automotive  power  plant  depreciates  faster  than  the  rest 
of  the  equipment. 

Another  factor  to  be  considered  by  the  company  is 
the  net  cost  of  operation  of  the  property  as  a  whole, 
for  as  the  result  of  the  bus  operation  there  was  a 
saving  of  140  trolley  car-miles  per  day  between  Green- 
field and  Turners  Falls.  If  only  the  actual  cash  expendi- 
tures of  $35  per  day  to  provide  this  car  mileage  is 
considered,  added  to  the  net  income  from  the  bus 
operation,  the  result  would  be  then  a  fair  surplus 
instead  of  a  deficit,  as  would  be  the  case  if  the  bus 
operation  was  considered  as  standing  alone.  Then  too, 
the  daily  bus  earnings  show  an  upward  tendency,  and 
it  must  also  be  remembered  that  for  a  part  of  the 
period  of  operation  heavy  snows  materially   increased 


100-tons  each,  with  all  weight  on  the  drivers,  and  four 
120-ton  passenger  machines  with  two  guiding  axles  at 
each  end. 

The  locomotives,  overhead  contact  and  transmission 
line  material  and  substation  equipment  will  be  furnished 
by  the  General  Electric  Company.  Power  for  operation 
will  be  furnished  at  88,000  volts,  60  cycles  by  the  Sao 
Paulo  Light  &  Power  Company. 


Accident  Fatalities  in  Cleveland 

IN  commending  the  work  of  the  local  Safety  Council, 
Dr.  H.  L.  Lockwood,  Health  Commissioner  of  Cleve- 
land, Ohio,  has  given  to  the  council  the  following 
data  (see  National  Safety  News,  March  22)  : 

ACCIDENTAL  FATALITIES  OCCURRING  IN  CLEVELAND 
DURING  1918  AND  1919 

Jan.  I  to  Jan.  I  to  July  I  to  July  1  to 

June  30,  June  30,  Dec.  31,  Dec.  31, 

1918  1919  1918  1919 

Railroads 30  22  29  27 

Streetcars 16  9  22  23 

Automobiles 46  63  143  7} 

Other  vehicles 7  ^  ,5  i! 

Other  causes 18  H  _27  II 

Total IT?  109  229  1« 
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SUBWAY  STATIONS 

Rapid  Transit  for  Cleveland 

April~27  People  Will  Vote  on  Plan  for  Relieving  Street  Congestion,  Involving  Subway 

with  Loop  Stations  Under  the  Public  Square 

By  henry  M.  BRINCKERHOFF 

Of  HHrnonii,  Klapp,  BrlnikfrhofT  &    DohkIhw.  Con.tulttnK   Knitl  nfcr».   Nt-w  York   ("Hy 


THE  PLANS  of  the  Rapid  Transit  Commission  of 
Cleveland  for  a  group  of  short  terminal  subways 
for  street  cars,  leading  to  loop  stations  under  the 
Public  Square,  are  now  before  the  people  of  that  city 
for  consideration  and  will  be  voted  upon  at  the  election 
April  27.  These  plans*  call  for  a  bond  issue  by  the 
city  of  $16,000,000.  most  of  the  interest  on  which  is 
to  be  spread  upon  the  general  tax  levy.  The  Cleveland 
Railway  is  to  operate  the  car  service  in  the  subways 
under  an  agreement  with  the  city.  Which  is  essentially 
the  Tayler  plan,  enlarged  to  cover  this  new  service. 
The  company  will  pay  the  interest  on  the  tracks  and 
electrical  and  other  equipment  in  the  subway,  while  the 
city  will  own  the  structures  themselves,  pay  the  inter- 
ent  thereon  and  control  the  train  and  car  service  under 
the  Tayler  plan  of  regulation. 

An  interesting  question  arises  in  this  connection  as 
to  the  principle  underlying  the  construction  of  short 
sections  of  subways  in  the  center  of  the  city  as  a  "first 
step  toward  rapid  transit,"  as  is  stated  in  the  commis- 
sion's announcements.  In  the  following  the  writer  pre- 
sents a  brief  statement  of  the  basis  of  the  plan  and  the 
warrant  for  the  phrase  just  quoted : 

Duplication  ok  Transit  FACiLiTifs  Is  Costly 

Cleveland  has  just  reachcil  the  point  where  its  metro- 
politan district  houses  1,000,000  people.  Cities  which 
have  pMMd  this  mark,  such  as  Philadelphia,  Chicago, 
BoMton  and  Brooklyn,  commenced  the  development  of 
rapid  transit  systems  when  they  were  at  or  near  1,000,- 
000  in  population.  The  general  public  demand  for  a 
rapid  tranait  service  is  therefore  normal  as  viewed 
from  the  standpoint  of  experience  and  the  development 
of  cities  which  in  population  and  area  have  grown  to 
perhaps  twice  the  size  of  Cleveland  today. 


P»9»  It 


>r   Ki.rcTKir   tUlLWAT   JotmMAL  for  July   12.   t»lt. 


In  studying  the  larger  cities  from  whose  traction 
history  and  present  condition  certain  valuable  lessons 
can  be  learned,  we  must  remember  that  their  surface 
and  rapid  transit  lines  were  built  under  private  initia- 
tive and  on  a  competitive  ba.sis.  Much  of  the  trouble 
lying  at  the  bottom  of  the  present  public  complaints  of 
inadequate  service  is  due  to  the  practical  financial  diffi- 
culties of  earning  fixed  charges  upon  the  investment  in 
duplicated  and  competing  lines.  This,  coupled  with  a 
natural  public  demand  for  a  low  rate  of  fare,  exagger- 
ates the  effect  of  the  economic  waste  of  two  competing 
systems  as  against  one  unified  consolidated  .set  of  trans- 
portation lines. 

From  the  viewpoint  of  the  car  riders  the  ideal  system 
in  a  large  city  would  be  one  giving  the  freest  possible 
use  of  all  lines,  surface  and  rapid  transit,  by  universal 
transfer  of  passengers  and  the  arrangement  and  co-or- 
dination of  each  class  of  service  completely  to  cover  and 
serve  the  constantly  broadening  city  area. 

An  effort  to  produce  such  a.  co-ordinated  system  in  the 
larger  cities  today  develops  at  once  the  fact  that  there 
is  a  considerable  duplication  both  of  physical  .structures 
and  investment,  as  the  tracks  and  equipment  are  in 
places  in  duplicate  and  often  parallel,  due  to  their  com- 
l>etitive  origin.  If  the.ne  tracks  and  systems  could  b«' 
completely  wiped  out  and  a  carefully  planned,  unified 
system  substituted  the  rapid  transit  trunk  lines  could 
be  used  for  the  congested  and  long-haul  business  and 
the  surface  cars  run  as  feeders  to  these  trunks  to  ac- 
commodate the  strictly  short-haul  traffic.  Thus,  much 
better  accommodations  could  be  afforded  the  public  at 
less  original  cost  and  at  a  lower  operating  expense. 

Given  a  city  like  Cleveland,  therefore,  without  any 
rapid  transit  development,  and  looking  to  a  future  city 
of  perhaps  twice  its  present  size,  it  is  reasonable  to 
propose  so  to  plan  the  initial  steps  of  the  rapid  transit 
lines  as  to  avoid  the  obvious  shortcomings  seen  in  the 
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dual  competitive  systems  found  in  our  larger  cities.  The 
fact  that  Cleveland  has  controlled  its  street  car  service 
for  the  past  ten  years  under  the  direction  of  a  city  com- 
missioner makes  easy  the  task  of  dealing  with  the  prac- 
tical operating  questions  of  such  a  combined  service. 

With  the  present  high  cost  of  materials  and  labor 
in  all  construction  and  with  the  proposal  to  expend 
public  money  upon  permanent  structures  without 
thought  of  profit  the  obligation  lies  heavily  upon  the 
engineer  to  plan  the  system  so  as  to  make  each  dollar 
build  the  maximum  of  facilities  and  the  design  provide 
for  the  greatest  economy  in  running  costs. 

Some  Details  of  the  Commission's  Plans 

The  plan  proposed  by  the  Cleveland  commission 
attacks  the  problem  by  first  bringing  the  surface  car 
lines  to  their  maximum  capacity  and  usefulness. 

The  principal  difficulty  with  the  existing  Cleveland 
surface  car  lines  lies  in  the  congested  condition  of  all 
traffic  in  the  central  business  district.  Forty-five  per 
cent  of  the  passengers  riding  on  the  street  car  lines 
entering  this  district  ride  to  or  through  the  Public 
Square  or  its  immediate  vicinity.  The  greatest  volume 
of  long-haul  traffic  in  the  city  is  east  and  west,  parallel 
with  the  lake  shore,  and  passes  through  the  Public 
Square. 

The  principal  surface  car  lines  entering  this  central 
district  will  under  the  proposed  plan  be  run  down  into 
the  subways  before  reaching  the  congested  area.  The 
result  will  be  that  with  the  wide  streets  comparatively 
unobstructed  in  the  outlying  sections  and  with  the  cars 
in  the  subway  in  the  congested  districts  a  very  much 
more  regular  and  higher  speed  service  will  be  rendered 
than  at  present. 

The  elimination  of  congestion  in  the  Public  Square 
district  during  rush  hours  will  not  only  save  a  certain 
amount  of  time  for  the  rider,  but  make  it  possible  to 
load  fully  for  the  outlying  tracks,  which  now  have 
greater  capacity  for  car  movement  than  can  be  passed 
through  and  loaded  in  the  Public  Square  and  congested 
delivery  district.  This  will  therefore  result  in  making 
it  possible  to  run  many  additional  cars,  with  consequent 
greater  comfort  to  the  public  and  greater  earning 
capacity  for  the  system. 

The  arrangement  of  the  subway  tracks  in  the  Public 
Square  is  such  that  the  radiating  street  car  lines  can 
be  operated  independently  from  this  point  in  various 
directions  or  can  be  connected  up  and  run  through 
across  the  city.  The  loading  platforms,  switches,  loops, 
etc.,  are  so  designed  in  this  central  subway  transfer 
station  as  to  permit  through  routing  of  a  part  of  any 
of  the  surface  lines  and  the  turning  back  of  the  un- 
balanced portion.  In  this  way  the  usual  practical  objec- 
tion of  through  routing  is  avoided,  as  no  idle  car  mile- 
age need  be  run,  but  the  through  cars  can  be  propor- 
tioned to  the  actual  demand  for  through  service  and  the 
heavier  end  of  the  line  fully  supplied  with  cars  without 
running  useless  mileage  on  the  lighter  side  of  the  city. 
It  will  be  admitted  that  this  should  produce  a  street  car 
system  operating  under  the  most  favorable  conditions 
for  the  rendering  of  regular,  uninterrupted  and  high- 
speed service  to  the  traveling  public. 

The  question  of  rapid  transit  is  answered  by  design- 
ing the  sections  of  the  subway,  the  loading  platforms, 
curves,  loops  and  all  clearances  so  that  trains  of  stand- 
ard rapid  transit  cars  can  be  run  through  these  sub- 
way.s.    The  development  of  separate  rapid  transit  train 


service  on  any  one  of  these  lines  can  then  be  accom- 
plished by  extending  any  one  of  the  five  radiating  sub- 
way sections  far  enough  to  warrant  such  service. 

It  is  contemplated  that  it  may  be  possible  to  connect 
the  present  short  subway  sections  to  elevated  lines  or  tc 
lines  on  private  rights  of  way  or  even  to  use  some  ot 
the  steam  railway  lines  to  reach  the  outlying  districts. 
The  present  subway  construction  is  therefore  literally  a 
first  step  in  rapid  transit. 

If  one  of  the  present  short  sections  is  extended,  as 
for  instance  the  Euclid  Avenue  section,  for  several  miles 
train  service  can  be  placed  in  this  subway  and  a  limited 
number  of  street  cars  continued  to  be  operated  upon  the 
street  car  tracks  directly  above.  As  this  plan  contem- 
plates a  unified  system,  operated  by  the  same  company 
and  under  city  control,  transfers  can  be  given  from  the 
rapid  transit  line  to  the  street  cars  by  vertical  transfer 
at  station  points.    The  subway  trains  will  then  perform 


•  ^  .^     £ltvot»d  or  op»n  cvfj  or  itram  or', 
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OUTLINE  MAP  SHOWING  PROPOSED  RAPID  TRANSIT 
DEVELOPMENT  FOR  CLEVELAND 

the  function  of  express  service  and  the  street  cars  on 
the  surface  tracks  above  will  operate  as  local  service, 
making  frequent  street  corner  stops.  The  subway 
trains  will  stop  only  at  stations  spaced  at  about  one- 
third-mile  intervals.  In  the  building  of  further  street 
car  lines  or  in  the  rerouting  of  the  existing  lines  fur- 
ther development  of  this  idea  can  be  obtained  by  run- 
ning cars  directly  to  certain  stations  on  the  extended 
subways  where  transfers  can  be  given  to  the  trunk  or 
rapid  transit  subway  trains. 

Thus  it  is  planned  to  develop  a  system  which  will  pro- 
duce a  thoroughly  co-ordinated  development  of  surface 
and  rapid  transit  lines. 

Commission  Estimates  a  Rapid  Transit  Investment 
Cost  of  But  $75  Per  Capita 

It  is  interesting  to  note  in  this  connection  that  cities 
such  as  Chicago,  Boston,  Brooklyn  and  Philadelphia 
have  from  $95  to  $110  per  capita  invested  in  their  com- 
bined surface  and  rapid  transit  lines.  A  study  of  a 
plan  for  a  city  such  as  Greater  Cleveland  when  it  shall 
have  grown  to  a  population  of  2,000,000  indicates  the 
possibility  of  developing  a  satisfactory  trunk  line  rapid 
transit  system  giving  transfers  to  a  surface  system  with 
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radiating  or  crosstown  street  car  lines  at  from  $70  to 
175  per  capita. 

The  economic  value  of  locating  and  building  the  rapid 
transit  lines  so  as  to  utilize  effectively  the  street  car 
lines  to  their  maximum  capacity  as  feeders  and  for 
local  hauls  is  obvious.  This  will  avoid  the  evil  of  com- 
peting lines  and  effect  a  great  saving  in  investment, 
while  at  the  same  time  keeping  the  whole  system  under 
one  management  and  city  control. 

The  objection  made  by  those  familiar  with  the  trans- 
portation system  of  Boston  that  a  similar  plan  in  that 
city  resulted  in  high  rates  of  fare  and  excessive  invest- 
ment per  capita  misses  the  very  essence  of  the  proposed 
Cleveland  rapid  transit  plan.  The  Boston  system 
started  with  street  car  subways  in  the  downtown  dis- 
trict, but  the  subsequent  development  has  been  allowed 
to  run  into  the  excessive  building  of  expensive  rapid 
transit  subways  and  tunnels.  The  high  cost  is  partly 
due  to  the  separation  of  the  various  parts  of  metro- 
politan Boston  by  waterways  requiring  long  sub- 
aqueous tunnels.  Narrow  and  crooked  streets  have 
made  difficult  the  full  development  of  surface  car  lines. 
In  Boston  also  the  interest  charges  are  all  carried  by 
the  car  riders. 

In  Cleveland,  with  its  wide  streets  and  with  only  its 
single  river  and  valley  separating  its  principal  metro- 
politan area,  no  excuse  arises  for  such  great  expendi- 
tures in  subway  and  tunnel  construction.  The  commis- 
■ion's  plans  also  provide  for  relieving  the  car  rider  by 
spreading  the  fixed  charges  largely  on  the  tax  roll. 

"The  First  Step  in  Rapid  Transit"  for  Cleveland 

The  Rapid  Transit  Commission's  plan  in  Cleveland 
will  in  this  first  step  create  a  hub  with  radiating  spokes, 
any  one  of  which  can  be  developed  by  extension  into  the 
outlying  districts  of  the  city.  The  exten.sion  of  any  one 
line  must  depend  upon  the  traffic  development  in  the 
district  such  as  to  warrant  the  extended  building  of  the 
permanent  rapid  transit  structures  and  the  operation 
of  trains. 

"The  First  Step  in  Rapid  Transit"  is  therefore  a  jus- 
tified expreuion  aa  the  development  of  this  system  is 
planned.  It  is  proposed  to  attack  first  the  most  vital 
difficulty  confronting  the  city,  namely,  that  of  conges- 
tion and  delays  to  the  existing  service.  Outlying  rapid 
transit  lines  not  traversing  this  downtown  district  and 
leaving  the  street  car  lines  choked  and  throttled  by 
vehicle  traffic  would  not  be  a  justifiable  first  step.  More 
of  Cleveland's  own  citizens  will  be  benefited  by  the  pres- 
«it  proposed  first  step  than  by  the  expenditure  of  an 
equal  amount  of  money  in  a  single  competing  rapid 
transit  line  in  any  one  of  the  various  radiating  direc- 
tions followed  by  its  main  thoroughfares. 


A.  L.  A.  to  Help  Industries 

The  American  Library  Association,  which  during  the 
war  supplied  the  men  here  and  overseas  with  more  than 
7,000,000  books,  is  undertaking  an  enlarged  program 
through  which  it  hopes  to  create  a  far  wider  reading 
intereet  throoyhout  the  nation.  Through  librarians. 
library  trustees  «ad  friaoda  of  iibraries  it  is  now  creat- 
ing a  fund  of  92,000,0()Vto  aid  in  a  general  campaign 
for  Americanization.  In  this  direction  the  association 
wili  enrnurage  the  establishment  of  technical  libraries 
in  plants  and  factories,  will  further  the  county  library 
■jrstem,  etc. 


Rezoning  Effective  on  May  9 

Connecticut  Company  to  Appeal  from  Commission's 

Decision  on  Reduced  Rates  for  Zone  and 

Commutation  Tickets 

PRESIDENT  LUCIUS'  S.  STORRS  of  the  Connecticut 
Company  on  April  21  issued  a  statement  that  the 
company  would  appeal  to  the  Superior  Court  of  Hart- 
ford County  from  the  recent  decision  on  the  zone 
system  of  the  Connecticut  Public  Utilities  Commission, 
in  so  far  as  that  decision  affects  its  "fundamental 
rights,"  the  specific  complaint  being  that  in  allowing 
commutation  tickets  the  commission  virtually  confis- 
cates the  property  of  the  company.  The  appeal,  how- 
ever, will  have  no  effect  on  the  new  rates  ordered 
in  effect  for  May  9  by  the  commission.  The  company 
is  hard  at  work  rezoning  its  system  on  the  mile-zone 
basis. 

The  statement  sets  forth  that  it  is  the  belief  of  the 
company  that  the  commission  exceeded  its  powers  in 
suggesting  the  installation  of  reduced  rate  tickets. 
It  also  contains  a  warning  that  it  may  be  necessary 
to  increase  fares  further  or  eliminate  service  on  some 
lines  altogether  in  case  the  proposed  rates  do  not 
produce  sufficient  revenue.  Reduction  of  revenue  can 
be  prevented  only  by  a  greater  use  of  the  service. 

Mr.  Storrs'  statement  follows: 

Company  Will  Appeal 

The  directors  of  the  Connecticut  Company  have  made  a 
careful  study  of  the  finding  and  order  of  the  Public  Utilities 
Commission  regarding  the  system  of  fare  collection  and 
rates  installed  by  this  company  in  November  1919. 

In  adopting  this  system  our  primary  object  was  to  pre- 
serve to  the  communities  served  the  extensive  fabric  of 
street  railway  facilities  which  had  been  developed  during 
a  period  of  many  years  and  upon  which  the  social,  business 
and  industrial  life  of  so  lar^e  a  portion  of  the  state  depends. 

We  regret  that  the  commission  did  not  see  its  way  clear  to 
permit  a  longer  trial  of  the  system  which  we  had  adopted 
after  such  careful  consideration  and  comprehensive  sur- 
vey of  the  riding  characteristics  on  all  lines,  but  it  is  our 
intention  to  place  the  new  schedules  in  effect  as  proposed, 
using  our  best  endeavors  to  make  the  plan  a  thorough 
success. 

It  is  gratifying  that  the  commission  so  fully  approves  the 
method  of  collecting  fares  based  upon  the  distance  traveled 
and  wc  appreciate  that  the  commission  has  been  most  de- 
sirous of  affording  a  just  and  proper  solution  of  the  many 
difficulties  inherent  in  the  situation.  Both  the  commission 
and  the  company  are  endeavoring  to  obtain  the  same  results, 
but,  as  is  pointed  out  in  the  finding,  full  co-operation  of 
the  public  is  necessary  to  enable  the  company  to  maintain 
adequate  service.  It  is,  of  course,  essential  that  our 
revenues  are  not  reduced  and  this  can  only  be  accomplished 
by  a  greater  use  of  the  service  under  the  proposed  rates  of 
fare.  We  think  that  the  theory  upon  which  all  street  rail- 
way fares  should  be  based — that  of  giving  the  maximum  of 
safe  and  convenient  service  at  a  minimum  charge— does  not 
justify  the  making  of  any  reduction  from  established  cash 
rates  for  anv  class  of  riders. 

It  is  to  be  hoped  that  such  use  will  be  made  of  the  service 
under  the  proposed  rates  as  will  produce  sufficient  revenue 
in  order  that  it  may  not  be  necessary  further  to  increase 
the  rates  or  mattTially  reduce  the  service  which  on  some 
lines  would  result  in  the  entire  elimination  of  the  street  cars. 

There  is  a  legal  question  involved  and  we  are  advised 
by  our  counsel  tnat  it  is  probable  the  commission  has  ex- 
ceeded its  powers  in  sugiresting  the  sale  of  tickets  at  reduced 
rates  and  the  installation  of  commutation  tickets.  In  view 
of  this  fact  the  company  has  felt  constrained  to  file  an 
appeal  with  the  Superior  Court,  but  with  the  definite  desire 
of  not  rontcstinK  any  further  than  is  necessary  to  preserve 
our  fundamental  rights  at  this  time. 

Until  the  rezoning,  which  is  now  in  progress,  is  completed 
no  estimates  can  be  made  as  to  the  effect  of  the  proposed 
rates  upon  any  particular  fares. 

An  interview  with  the  commission  prior  to  the  time 

the  company  decided  to  appeal  the  case  brought  out 


April  24,  1920 


Electric    Railway    Journal 


859 


that  it  was  its  intention  to  increase  the  income  as 
a  whole  and  to  establish  lower  rates  for  the  regular 
rider.  It  believed  that  the  casual  patrons,  including 
those  that  rode  only  when  other  forms  of  competitive 
transportation  were  not  available,  should  pay  a  higher 
rate  and  for  that  reason  made  the  cash  rate  per  zone 
3  cents.  With  the  new  zone  rates  established  and  good 
merchandising  methods  on  the  part  of  the  company, 
the  commission  said  that  it  hoped  that  a  larger  income 
would  be  derived  from  the  passenger  business  without 
discriminating  wholly  against  the  suburban  rider.  The 
increase  in  revenue  under  the  plan  should  keep  pace 
with  the  increased  cost  of  rendering  service.  To  re- 
duce expenses  and  taxes,  the  commission  urges  that 
the  company  be  relieved  of  paving  charges,  bridge 
assessments  and  other  forms  of  indirect  taxation  that 
it  is  now  required  to  pay  at  the  expense  of  the  car 
rider. 

In  pushing  out  the  minimum  fare  limit  a  half  mile 
from  the  traffic  centers  the  commission  also  hoped  to  de- 
crease the  travel  on  jitneys,  providing  the  company 
rendered  adequate  short-line  service  out  to  this  fare 
limit. 

The  commission  believes  in  up-to-date  merchandis- 
ing methods  in  the  way  of  advertising  in  the  cars, 
to  bring  to  the  attention  of  the  car  rider  the  unneces- 
sary burdens  that  are  now  imposed  upon  him  because 
he  rides  upon  the  cars,  and  what  these  burdens  mean 
not  only  to  the  local  company  but  to  the  street  railway 
industry  as  a  whole. 

Commutation  and  zone  tickets  were  established  be- 
cause the  evidence  at  the  hearings  showed  that  the 
existing  zone  fares  were  discriminatory  against  the 
suburban  rider.  The  commission  also  held  that  the 
use  of  such  tickets  would  speed  up  the  fare  collection 
on  the  cars  as  it  would  eliminate  a  large  percentage 
of  the  change  making  at  the  unloading  points.  The 
principle  of  pay-leave  as  the  best  system  of  fare  collec- 
tion under  a  distance  tariff  was  indorsed. 

The  commission  retains  jurisdiction  over  the  zone 
system  established,  not  only  as  to  the  location  of  the 
zone  limits  but  as  to  the  rates  themselves,  and  should 
it  prove  after  a  fair  trial  that  the  system  does  not 
earn  sufficient  revenue  to  pay  a  reasonable  return, 
the  ticket  rates  will  be  increased  gradually  until  they 
reach  the  cash  fare  rate  of  3  cents  per  zone. 

What  Some  Newspaper  Men  Think 

When  the  finding  was  discussed  with  several  daily 
newspaper  men,  one  stated  that  he  believed  that  the 
decision  would  simply  reduce  the  trolley  income  with- 
out les.sening  expenses  and  that  the  cost  of  operation 
would  very  likely  be  increased  because  the  trainmen 
might  ask  for  additional  wages  due  to  claims  of  extra 
work.  While  it  is  true  that  the  commission  urges  a 
reduction  in  taxes,  both  direct  and  indirect,  and  the 
elimination  of  unfair  competition,  this  cannot  be 
accomplished  until  the  next  legislative  session,  which 
does  not  meet  until  1921. 

The  commuter,  he  said,  is  the  only  one  who  can 
rejoice  over  the  finding,  for  he  is  favored  with  a  lower 
rate.  For  a  little  more  than  half  the  amount  of  fare 
the  casual  must  pay,  the  commuter  can  make  his  daily 
journeys.  The  city  rider  who  buys  the  new  zone 
tickets  will  ride  for  two-thirds  of  what  the  casual 
rider  will  pay.  The  unearned  increment  of  the  sub- 
urban land  owner  is  safeguarded,  and  the  rural 
dweller's  property  values  are  increased  at  the  expense 


of  the  trolley  company,  which  is  made  a  public  bene- 
factor without  a  chance  of  getting  any  reward. 

Having  established  new  rates,  the  commission 
assumes  responsibility  for  the  financial  future  of  the 
company.  If  they  result  in  further  deficits  the  fault 
will  rest  with  the  commission,  for  the  company  under 
its  own  plan  has  been  receiving  a  material  increase 
over  that  earned  with  the  6-cent  fare.  Any  criticism 
of  the  Legislature  for  failure  to  grant  the  relief 
suggested  will  under  these  circumstances  avail  nothing. 
The  commission  should  consider  conditions,  not  pos- 
sibilities, and  if  the  conditions  it  is  creating  are  to 
make  the  trolley  situation  worse  than  it  now  is,  instead 
of  better,  its  obvious  desire  to  placate  complainants 
must  bring  a  reaction. 

Bridgeport  is  particularly  displeased  with  the  re- 
sult, for  an  element  there  sought  to  have  the  lines  in 
that  city  segregated  and  operated  under  a  nickel  fare 
with  safety  cars.  While  the  commission  has  properly 
denied  the  segregation  claim,  nevertheless  the  city  is 
greatly  agitated  over  the  high  cash  fare  and  the 
discrimination  in  favor  of  the  rural  dweller.  One 
editor  says,  "the  more  one  studies  the  zone  fare  order 
the  more  ridiculous,  impractical  and  harmful  it  appears. 
It  is  full  of  high-sounding  phrases  such  as  'inequali- 
ties of  fares,'  which  it  promises  to  adjust,  yet  the 
actual  effect  of  its  adjustment  is  to  make  them  more 
unequal  than  ever." 

At  the  hearings  several  cities  and  towns  indorsed 
the  company's  plan  and  believed  that  it  entirely  safe- 
guarded the  public  welfare,  but  now  Waterbury  and 
New  Haven  show  no  great  pleasure  over  the  finding. 


Careless  Drivers  and  Reckless  Boys 

THE  accompanying  illustrations  are  reproductions 
from  current  bulletins  issued  by  the  National  Safety 
Council.  The  one  at  the  left  is  accompanied  by  an 
appropriate  illustration  of  the  accident  described,  a 
hazard  to  passengers  and  rolling  stock  that  is  growing 
more  serious  each  day.  A  circular  letter  accompanying 
the  bulletin  directs  attention  to  the  fact  that  while  the 
motorman  cannot  always  foresee  possible  accidents, 
such  a  bulletin  as  this  will  serve  as  a  reminder  to  him 


Watch  Out  When  Passing 
Loaded  Wagons  and  Truchs 

Thl«  careless  driver  lurned  to  the  right  as  the  car 
wis  passing  aiM]  the  protnxling  bdders  broke  several 
windows.    Broken  glass  causes  painful  injurlea. 

Go  Carefully  As  You  Never 

Can  Tell  What  a  Driver 

May  Do 


You  Know  He  Is  In  Danger 

Do  Not  Scare  Him 

If  you  do,  it  may  cost  the  lad 
his  life  or  limb. 

STOP  THE  CAR 

Go  out  to  him — explain  that  he  micht  be  killed— if 
a  persistent  offender  he  should  be  urectcd. 


THE   TEXT    OF   TWO    RECENT   BULLETINS    ISSUED    BY 
THE  national  SAFETY  COUNCIL 

to  be  constantly  on  the  lookout  for  this  specific  hazard. 
In  such  accidents  the  burden  of  responsibility  is  placed 
first  on  the  motorman,  notwithstanding  the  fact  that 
investigations  usually  show  that  the  driver  of  the 
wagon  or  truck  was  at  fault. 

The  bulletin  at  the  right  is  accompanied  by  an 
illustration  showing  a  small  boy  "flipping"  a  car.  An 
accompanying  letter  states  that  conductors  should  be 
instructed  to  handle  the  boy  problem  tactfully  and  espe- 
cially to  avoid  frightening  boys,  for  it  is  while  fright- 
ened that  they  are  most  likely  to  be  injured  or  killed. 
It  may  be  advisable  to  station  supervisors  at  certain 
points  where  boys  are  especially  troublesome. 


American  Association  News 

THE   ANNUAL   CONVENTION    OF   THE   A.  E.  R.  A.  WILL    BE    HELD    IN    ATLANTIC    CITY. 

OCTOBER   II    TO    13.       WAY    COMMITTEE   HOLDS   TWO- DAY    SESSION. 

MERCHANDISING    TRANSPORTATION    DISCUSSED    AT 

COMMITTEE  MEETING  IN  NEW  YORK 


Convention  at  Atlantic  City,  Oct.  11  to  15 

THE  thirty-ninth  annual  convention  of  the  American 
and  affiliated  associations  will  be  held  at  Atlantic 
City.  N.  J.,  from  Oct.  11  to  15,  inclusive.  Announce- 
ment of  this  decision  has  just  been  made,  following 
a  meeting  of  the  committee  on  location  held  at  Atlantic 
City  on  March  24  and  after  the  committee  had  con 
.lidered  a  number  of  other  locations. 

A  committee  on  exhibits  and  other  convention  com- 
mittees will  soon  be  appointed  to  begin  active  prepara- 
tions for  what  is  expected  to  be  the  largest  and  most 
successful  annual  convention  ever  held  by  the 
association. 

Work  on  the  program  of  the  American  Association 
meeting  is  already  under  way  and  the  programs  for 
the  affiliated  as.sociations  have  been  practically  com- 
pleted. F'rom  the  interest  already  shown  by  the  manu- 
facturer members  this  year's  exhibit  of  apparatus  and 
devices  promises  to  surpass  anything  held  in  previous 
years. 

Contracts  have  been  entered  into  with  the  manage- 
ment of  Young's  Million-Dollar  Pier,  where  the  con- 
vention and  exhibit  will  be  held;  with  the  Atlantic  City 
Hotel  Men's  Association,  with  C.  M.  Koury  &  Company, 
for  furniture,  rugs  and  furnishing;  with  J.  J.  Haber- 
mehl's  Sons,  for  floral  decorations,  and  with  the 
Eldredge  Express  Company,  for  hauling  exhibitors' 
materials. 

The  members  of  the  committee  on  location  are  George 
Keegan,  chairman;  Martin  .Schreiber,  John  M.  High, 
W.  R.  Hulbert,  Thomas  Casey  and  E.  B.  Burritt, 
secretary.  

Two-Day  Session  of  Way  Committee 

THE  committee  on  way  matters  met  at  association 
headquarters  in  New  York  on  April  16  and  16. 
Those  members  in  attendance  were:  R.  C.  Cram. 
Brooklyn,  chairman;  A.  E.  Harvey,  Kansas  City,  Mo.; 
H.  A.  Abell.  Rochester.  N.  Y.;  C.  A.  Alden.  Steelton. 
Pa.;  Victor  Angerer,  Easton,  Pa.;  E.  B.  Entwisle, 
Johnstown.  Pa.:  E.  M.  T.  Ryder,  New  York  City,  and 
H.  Fort  P'lowers,  New  York  City. 

On  the  subject  of  standard  specifications  for  track 
spirals,  a  system  of  spirals  as  prepared  by  the  sub- 
committee was  recommended  for  adoption  as  "recom- 
mended practice"  and  plans  were  made  for  an  early  sub- 
committee meeting  to  work  out  suggestions  of  applica- 
tion of  the  system  of  spirals  suggested.  It  was  stated 
that  for  use  in  consideration  of  the  subject  of  standard 
sertions  for  curved  rail  heads  a  questionnaire  was  sent 
out  to  the  member  companies,  but  up  to  the  time  of  the 
meeting  only  five  replies  had  been  received.  Three  of 
these  indicated  no  use  for  the  rail  in  question,  while  the 
two  others  indicated  satisfaction  with  this  design.  One 
of  the  latter  submitted  blueprints  of  standard  rails  in 
use  and  worn  wheels  and  rails.  Those  showing  rail  wear 
indicated  close  affreement  with  the  general  outline  of 


the  curved-head  rail  shown  in  the  Lorain  Steel  Company 
drawing  No.  122-491.  It  was  decided  that  the  com- 
mittee should  recommend  a  change  in  the  association's 
recommended  design  for  7-in.  and  9-in.  grooved  girder 
rails  to  eliminate  the  flat  or  plane  head  and  substitute 
a  curved  head  to  agree  with  the  Lorain  Steel  Company's 
drawing  mentioned  above.  The  equipment  committee, 
represented  at  the  discussion  of  this  subject  by  F.  W. 
Sargent,  concurred  in  this  recommendation.  It  was  also 
decided  not  to  recommend  a  change  in  the  designs  now 
recommended  for  girder  guard  rail.  This  latter  subject 
is  held  open  for  final  decision. 

In  the  di.scu.ssion  of  the  assigned  subject  of  progress 
in  rail  joints  the  committee  raised  the  question  as  to 
whether  the  arc-welded  joint  is  good  practice  and  what 
happens  when  it  is  applied.  It  was  decided  to  consult 
the  Bureau  of  Standards  to  determine  what  arrange- 
ments can  be  made  for  a  thorough  investigation  of 
joints,  including  all  types  of  welded  joint<<.  The  sub- 
ject of  revised  specifications  for  plain  bolted  special 
trackwork  was  discussed,  and  it  was  (lecided  that  Sec- 
tion VVs  8a  of  the  Manual  needs  complete  revision.  It 
was  suggested  that  there  should  be  incorporated  in  this 
.section  a  paragraph  on  plain  bolted  crossings  and  some- 
thing additional  on  insert  work. 

The  subject  of  specifications  for  wood-block  paving 
was  di.scu.s.sed  at  some  length.  One  member  of  the  com- 
mittee expre.'<sed  the  opinion  that  a  granite  flangeway 
should  be  retained  inside  the  rail  whenever  wood  block 
is  used  as  a  pavement.  It  was  agreed  that  the  use  of 
wood  block  should  be  limited  to  new  construction  and  to 
absolutely  first-class  track.  It  was  brought  out  that  in 
answer  to  a  questionnaire  sent  out  by  another  associa- 
tion 51  per  cent  of  the  electric  railways  answering  said 
that  with  modem,  properly  constructed  track  wood 
block  can  l)e  used  with  satisfaction,  23  per  cent  said 
they  had  no  use  for  it  and  26  per  cent  failed  to  answer 
the  question.  The  committee  will  review  this  subject  as 
reported  by  the  American  Wood  Preservers'  Association. 

In  the  discussion  of  the  subject  of  revision  of  the 
Manual,  it  was  decided  that  some  form  of  concrete  slab 
construction  substantially  like  type  C,  formerly  sug- 
gested, should  be  recommended  for  use  under  special 
conditions.  This  is  a  revision  of  section  Wf  la.  Some 
plans  for  new  designs  of  track  construction  are  to  be 
formulated  and  the  use  of  steel  ties  is  to  l)e  reviewed 
and  some  recommendations  suggested.  In  .section  Wm 
la  it  was  decided  to  change  the  phrase  "special  work" 
to  read  "special  trackwork,"  using  trackwork  as  one 
word.  It  was  also  decided  to  change  the  definition  of 
special  work  to  read  "switches,  mates,  frogs,  crossings, 
guarded  curves  and  parts  of  track  other  than  plain 
straight  track  and  plain  unguarded  cur\'es." 

On  section  Wm  3a  there  was  considerable  diacussion 
in  regard  to  the  elimination  of  the  word  "T-rail"  from 
the  specification  for  splice  bars  for  girder  and  high 
T-rails.  The  change  recommended  is  for  reasons  of 
policy  and  not  on  account  of  engineering  considerations, 
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and  is  due  to  the  aversion  of  city  engineers  to  the  use 
of  T-rail.  The  recommendation  adopted  was  that  the 
recommended  specifications  should  read  "Specifications 
for  splice  bars  for  girder  rails  of  plain,  grooved  and 
guard  types."  In  a  discussion  of  section  Wm  7a  it  was 
brought  out  that  from  tests  made  by  the  American  Rail- 
way Engineering  Association  it  had  been  determined 
that  six-hole  drilling  of  rail  joints  was  not  necessary 
and  did  not  add  any  strength  to  the  joint.  It  was 
decided  to  eliminate  the  drawing  showing  the  six-hole 
drilling  and  to  show  instead  the  four-hole  drilling. 

It  was  recommended  that  the  recommended  design  for 
plain  girder  rails  for  use  in  paved  streets  shown  in 
section  Wr  lb  be  brought  to  the  attention  of  the 
ensuing  committee  with  the  suggestion  that  these 
designs  be  changed  to  conform  to  general  usage.  The 
suggestion  is  based  on  the  belief  that  the  80-lb.  rail  has 
never  been  used,  that  the  90-lb.  rail  has  never  been 
rolled  and  that  the  100-lb.  rail  has  had  practically  no 
use  by  either  steam  or  electric  railways.  A  report  will 
be  made  on  this  subject  at  the  next  meeting  of  the 
committee. 

At  a  discussion  of  the  recommended  specifications  for 
the  manufacture  of  open-hearth  girder  and  high  T-rails, 
section  Wr  2c,  it  was  recommended  that  the  title  be 
revi.sed  to  read  "Specification  for  the  manufacture  of 
open-hearth  steel  girder  rails  of  plain,  grooved  and 
guard  rail  types  for  use  in  paved  streets."  Under  this 
section  the  matter  of  the  modified  Brinell  or  impression 
test  was  thoroughly  discussed.  The  consensus  of 
opinion  seemed  to  be  not  to  abolish  the  drop  test  until 
more  was  known  of  the  Brinell  test,  in  spite  of  the  fact 
that  the  American  Society  for  Testing  Materials  has 
specifically  adopted  the  latter  tentatively  until  1921. 
The  matter  was  referred  to  a  sub-committee  for  a 
report  on  the  merits  of  the  proposition  and  recom- 
mendations as  to  what  it  is  believed  the  committee 
should  recommend  in  its  report. 

On  the  subject  of  safe  limit  of  wear  on  rails,  it  was 
stated  that  some  data  have  been  obtained  and  that  addi- 
tional data  will  be  prepared  on  this  subject.  On  the 
subject  of  safe  limit  of  wear  on  special  trackwork,  it 
was  suggested  that  the  safe  limit  and  the  economic  limit 
coincide  for  all  practical  purposes  and  that  the  economic 
limit  of  wear  depends  on  many  conditions  such  as  the 
effect  on  rolling  stock,  on  surrounding  pavement,  on  the 
nerves  of  trainmen,  passengers  and  surrounding  inhab- 
itants, etc.  It  was  decided  to  send  out  a  questionnaire 
to  assist  in  the  compilation  of  data  on  this  subject. 

It  is  expected  that  another  meeting  of  the  committee 
will  be  held  some  time  during  June. 


City  Engineer  Praises  Connecticut 
Company 

THE  thirty-fourth  monthly  meeting  of  the  Connecti- 
cut Company,  section  No.  7,  was  held  at  the  Hotel 
Garde,  New  Haven,  on  April  8.  Sixty  members  and 
•  guests  attended  a  seven  o'clock  dinner  preceding  the 
addresses. 

President  W.  R.  Dunham,  Jr.,  first  presented  Robert 
A.  Cairns,  city  engineer  of  Waterbury,  Conn.,  who  re- 
ferred to  the  pleasant  business  relations  between  his 
office  and  the  Connecticut  Company.  He  made  special 
reference  to  the  service  which  the  Connecticut  Company 
performed  during  the  storm  period  of  February  and 
March,  not  only  in  providing  service  but  in  clearing  the 
streets  for  other  vehicles.    On  account  of  his  using  an 


automobile  for  his  own  transportation,  he  had  judged 
service  only  by  hearsay  until  a  memorable  trip  from 
New  Haven  to  Waterbury  showed  him  a  sort  of  service 
satisfactory  in  every  way,  which  indicated  that  some 
one  must  have  planned  the  operation  with  a  view  to 
making  it  satisfactory.  He  commenced  to  believe  that 
railway  officials  are  really  working  efficiently  on  the 
job,  and  not  loafing. 

The  other  speaker  of  the  evening  was  A.  R.  Williams 
of  Providence,  R.  I.,  attorney  for  the  Rhode  Island 
Company.  Mr.  Williams  took  as  his  text  "Leninetrotz- 
kyitis,  the  bug;  where  it  came  from  and  where  it  is 
going,"  and  analyzed  from  the  historical  viewpoint  the 
present  social  unrest.  His  talk  was  full  of  sound  en- 
couragement for  sane  American  thought  and  action  in 
the  present  crisis. 


Merchandising  Transportation 

ON  APRIL  12  a  preliminary  meeting  of  the  commit- 
tee on  merchandising  transportation  was  held  at  the 
association  headquarters  in  New  York.  Due  to  the  rail- 
road strike,  the  only  members  of  the  committee  who 
could  attend  were  F.  G.  Buffe,  Kansas  City,  Mo.,  chair- 
man, and  W.  H.  Boyce,  New  Brighton,  Pa.  It  was 
thought  best,  in  order  to  get  the  work  started,  to  at- 
tempt an  analysis  of  the  subject  and  to  assign  to  mem- 
bers of  the  committee  different  divisions  of  the  subject 
upon  which  to  prepare  a  report  for  a  meeting  to  be  held 
some  time  during  the  latter  part  of  May. 

The  subject  of  merchandising  transportation  was  sub- 
divided as  follows: 

1.  Scope  of  the  subject;  report  to  be  confined  strictly, 
to  merchandising  methods  and  not  to  enter  the  field  of 
public  relations  or  to  include  much  general  matter. 

2.  Bibliography  of  the  subject  and  brief  synopsis  of 
work  along  similar  lines  by  previous  committees. 

3.  Direct  methods  of  merchandising  transportation: 
(a)  Advertising — Billboards,  "movies,"  newspapers, 
letters,  publications,  (b)  Service— Extent  to  which 
proper  service  adds  to  the  salability  of  transportation. 
This  will  include  headways,  proper  schedule  regula- 
tions, use  of  loading  platforms,  rearrangement  of  con- 
gested district  stops,  etc.  (c)  Employees — Means  of 
educating  employees  along  the  line  of  salesmanship. 
Necessity  of  securing  co-operation  of  transportation 
service  employees  and  means  to  arouse  their  interest. 
(d)  Ticket  fares — Method  of  selling,  agencies,  selling 
by  mail,  etc.  (e)  Merchandising  of  transportation,  with 
particular  reference  to  meeting  jitney  competition,  (f) 
Merchandising  of  transportation,  with  particular  refer- 
ence to  the  operation  of  safety  cars. 

4.  Indirect  methods  of  merchandising  transportation : 
(a)  Co-operation  of  public  bodies — This  subject  will 
deal  with  the  opportunities  of  awakening  Chambers  of 
Commerce,  Public  Service  Commissions,  etc.,  to  the 
necessity  of  helping  to  increase  the  business. 

5.  Recommendations. 

The  thought  expressed  by  the  committee  was  that 
urban  transportation  today,  due  to  jitneys  and  the  rap- 
idly increasing  use  of  private  automobiles  for  business 
purposes,  is  more  than  ever  a  competitive  business.  It 
is  subject  to  the  law  of  supply  and  demand  and  will 
respond  to  advertising.  It  is  dependent  upon  salesman- 
ship methods,  and  within  certain  limits  will  react  to 
the  stimulus  of  merchandising  methods.  The  subject  is 
to  be  considered  only  from  this  point.  While  merchan- 
dising is  dependent  upon  public  relations,  which  in  the 
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last  analysis  constitute  "good  will,"  the  report  of  the 
committee  will  not  attempt  to  go  into  this  side  of  the 
question,  but  will  confine  itself  to  the  means  and  meth- 
ods whereby  the  service  to  be  sold  can  be  made  more 
attractive;  to  the  education  of  employees  so  that  they 
may  represent  their  company  more  in  the  capacity  of 
salesmen  than  heretofore;  to  the  mediums  of  advertis- 
ing, and  the  appeal  that  will  most  quickly  attract  busi- 
ness; to  the  help  that  it  is  possible  to  obtain  from  pub- 
lic and  civic  bodies,  and  to  the  advantages  offered  by 
the  widespread  use  of  tickets. 


Electric  Railway  Address  at  Chamber 
of  Commerce  Meeting 

THE  program  for  the  general  session  on  Wednesday 
morning  of  the  United  States  Chamber  of  Com- 
merce convention  next  week  has  been  changed  to  ad- 
mit of  an  address  on  electric  railways.  The  speaker 
will  be  John  H.  Pardee,  president  American  Electric 
Railway  Association,  and  the  subject  will  be  electric 
railways  in  relation  to  increased  production.  The  ses- 
sion on  Wednesday  morning  will  be  devoted  entirely  to 
the  subject  of  transportation  in  relation  to  increa.sed 
production,  and  the  address  on  electric  railways  will 
be  preceded  by  others  on  steam  railroads  and  followed 
by  others  on  highways  and  the  merchant  marine. 


New  Type  of  Indicating  Ohmmeter 

THE  Thompson-Levering  Company,  Philadelphia,  is 
marketing  a  new  type  of  indicating  instrument 
called  the  Vawter  Ohmmeter.  This  is  an  aperiodic  or 
dead-beat  instrument  and  does  not  require  any  prelimi- 
nary adjustment  calibration.    Some  eight  different  types 
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of  the  instrument  are  being  manufactured  in  order  to 
meet  ever>'  requirement  of  resistance  measurements 
from  microhms  up  to  megohms  and  for  any  degree  of 
accuracy  to  one  involving  an  error  as  small  as  0.1  of  1 
per  cent.  One  application  of  this  instrument  is  to  meas- 
ure the  rrsistanre  of  a  section  of  electric  rail  containing 
a  bond  in  terms  of  1  ft.  of  the  solid  rail  that  is  Iwnded. 
Another  low-resistance  type  of  this  instrument,  used 
in  conjunction  with  ordinary  current-carrying  shunts, 
indicatM  the  resistance  of  transformer,  armature  or 
flcM  coils  of  low  resistance. 


Insull  Speaks  at  W.  S.  E.  Luncheon 

Points  to  Duty  of  Engineers  to  Know  the  Facts 

and  Pass  Knowledge  Along 

to  Public 

AS  THE  speaker  of  the  day  before  the  first  regular 
.  monthly  luncheon  of  the  Western  Society  of  Engi- 
neers, Chicago,  Samuel  Insull  talked  about  the  influ- 
ence of  engineers  in  connection  with  the  public  utility 
industries.  He  said  that  they  should  be  the  leaders  of 
thought  in  utility  problems;  that  they  should  make  it 
their  duty  to  post  themselves  on  the  facts  and  apply 
their  powers  of  reasoning  and  exact  statement  to  the 
work  of  enlightening  the  public  in  utility  matters,  and 
in  public  questions  in  general  involving  engineering 
thought.  He  criticised  the  engineers  as  a  group  for 
their  tendency  to  react  against  new,  broad  utility 
developments  and  to  point  to  the  dilflculties  rather 
than  to  post  themselves  and  advocate  the  great 
possibilities. 

Speaking  of  the  incessant  talk  about  "home  rule"  of 
public  utilities,  Mr.  Insull  remarked  that  the  whole 
tendency  of  public  utility  control  is  irresistibly  more 
than  an  urban  problem  and  that  it  could  only  be  settled 
on  a  state  or  interstate  basis.  This  was  one  example 
of  where  the  engineer  might  exert  his  influence 
advantageously.  Another  situation  in  which  the  engi- 
neers could  help  toward  sound  progress  was  in  connec- 
tion with  the  broad  assertions  which  are  made  about 
the  water-power  resources  of  the  country.  He  stated 
that  if  all  the  water  powers  of  the  United  States  could 
be  used  the  total  energy  thus  made  available  would  not 
be  sufficient  to  take  care  of  more  than  half  of  the  present 
demand  for  electrical  energy.  He  said  also  that  the 
possibilities  for  using  oil  or  gas  for  fuel  in  any  exten- 
sive way  was  out  of  the  question.  This  pointed  to 
the  fact  that  the  future  wealth  and  well  being  of  the 
country  depend  on  the  coal  supply,  thus  emphasizing 
the  imperative  need  for  securing  the  utmost  econ- 
omy in  coal  consumption  through  interconnection  of 
power  systems,  electrification  of  railroads,  etc.  He 
declared  that  the  known  supply  of  coal  in  the  United 
States  was  great  enough,  if  proper  economy  were 
exercised,  to  support  an  infinitely  greater  population 
than  the  present  one  into  the  very  distant  future.  As 
indicating  the  possibilities  for  economy  through  efficient 
engineering  sales  work,  proper  construction  and  design 
of  equipment,  Mr.  Insull  pointed  to  the  results  which 
have  been  obtained  by  the  Commonwealth  Edison 
Company,  which  supplies  all  the  energy  requirements 
of  all  the  local  transportation  companies  in  Chicago, 
aa  well  as  all  lighting  and  power  requirements. 
Chicago  has  between  2i  and  3  per  cent  of  the  total 
population  of  the  country,  while  the  energy  generated 
there  is  more  than  6  per  cent  of  the  total  electrical 
energy  produced  in  the  United  States.  The  genera- 
tion results  in  6  per  cent  of  the  gross  income  from  the 
sale  of  electrical  energ>-  in  the  country  and  it  is  done 
on  an  investment  which  is  only  3  per  cent  of  the  capital- 
ization in  the  central  station  industry  in  the  country. 

Mr.  Insull  referred  to  the  starving  process  to  which 
many  of  the  utility  companies  have  been  subjected 
and  asserted  that  this  could  not  go  on  with  the  ex- 
pectation that  the  utilities  could  continue  properly  to 
function.  The  effect  of  such  a  policy  waa  far  greater 
upon  a  community  than  upon  the  company  which  is 
being  crucified.  Under  such  conditions  great  indus- 
trial efficiency  is  impossible. 
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Toledo  Commission  Active 

Rushing    Work   on   the   Cost-of-Service 

Measure  So  Early  Vote  May 

Be  Had 

Members  of  the  cost-of-service  com- 
mission at  Toledo,  Ohio,  have  been 
busy  adjusting  their  draft  on  an  or- 
dinance for  the  settlement  of  the  Toledo 
railway  difficulties  to  meet  the  objec- 
tions pointed  out  recently  by  Henry  L. 
Doherty  on  behalf  of  the  Toledo  Rail- 
ways &  Light  Company,  owning  the 
lines. 

Mr.  DoHEmTY's  Suggestions 
Accepted 

The  commission  has  determined  that 
whatever  is  submitted  to  the  people  for 
ratification  must  satisfy  the  Doherty 
interests  first  or  be  useless  if  adopted 
by  the  people.  They  are  rushing  the 
work  so  that  an  early  vote  on  the 
terms  of  settlement  may  be  had.  In 
many  sections  of  the  ordinance  the  ob- 
jections of  Mr.  Doherty  have  been 
found  to  be  well  taken  and  changes 
have  been  incorporated  in  the  ordinance. 

By  the  provisions  of  the  latest  turn 
in  the  Toledo  situation,  in  which  Judge 
Killits  of  the  District  Court  granted  a 
fare  increase  to  the  company  so  that 
a  wage  advance  to  the  men  might  be 
allowed  in  order  to  restore  railway  ser- 
vice after  a  strike  had  been  called,  the 
company  and  city  were  granted  the 
privilege  of  making  application  for  in- 
vestigation by  the  court  to  determine 
whether  the  fare  now  being  charged  is 
excessive  or  enough  for  a  proper  re- 
turn on  the  investment. 

The  court  set  April  22  as  the  day  for 
making  such  a  request  for  investiga- 
tion. Neither  the  company  nor  the  city 
has  shown  any  inclination  to  make  a 
move  in  that  direction.  Whichever 
party  asked  for  the  hearing  would  have 
to  furnish  the  bulk  of  proof. 

Just   Sustaining   Life 

It  appears  that  the  company,  while 
not  claiming  to  make  a  fair  return  on 
its  investment,  is  obtaining  revenues 
which  maintain  it  in  a  living  condition. 
The  recent  fare  increase  provided  for 
the  wage  advances  in  a  large  measure 
and  as  long  as  these  terms  continue  it 
i.-.  doubtful  whether  the  company  would 
aggravate  the  situation  by  asking  for 
higher  fares. 

The  city,  on  the  other  hand,  while 
its  Mayor  and  law  director  have  been 
contending  that  the  company  is  mak- 
ing excessive  charges  for  power  and 
olher  items,  so  that  operation  is  not 
economical,  has  not  seen  fit  to  take 
unto  itself  the  burden  of  proving  these 
claims. 

The  court  promised   a   thorough   in- 


vestigation which  would  be  based  on  a 
valuation  of  the  physical  properties  and 
investment  of  the  company.  The  city 
officials  fear  that  such  an  investigation 
of  the  court  might  set  a  basis  for  a 
valuation  in  the  future  whiqh  would  be 
detrimental  to  the  efforts  of  the  city 
providing  condemnation  proceedings 
were  brought  in  an  attempt  to  buy  the 
lines  for  municipal  control. 

The  municipal  ownership  commis- 
sion, which  has  been  investigating  a 
proposition  to  submit  to  the  people  at 
the  same  time  a  cost-of-service  plan  is 
put  before  them,  is  now  considering 
the  feasibility  of  a  bond  issue  of  about 
$2,000,000  for  a  motor  bus  system. 
Some  members  of  the  commission  fear 
that  the  unsettled  condition  resulting 
from  the  ouster  ordinance  of  last  fall 
will  be  carried  through  the  coming 
winter  and  that  Toledo  may  again  suf- 
fer a  tie-up  of  transportation  without 
any  adequate  relief.  The  bus  system 
could,  of  course,  be  used  as  an  auxiliary 
to  the  railway. 

The  commission  has  not  yet  sub- 
mitted a  report  to  the  federal  court. 


130-Mile   Interurban   Project 
Approved 

The  Dallas  (Tex.)  Railway  will  build 
an  interurban  line  from  Dallas  to 
Wichita  Falls,  a  distance  of  130  miles, 
in  lieu  of  two  lines,  each  at  least  30 
miles  long,  which  the  company  con- 
tracted to  build  under  terms  of  the 
franchise  granted  this  company  in 
1917.  The  proposition  was  voted  upon 
favorably  in  the  municipal  election  in 
Dallas   on    April   6. 

The  Dallas-Wichita  Falls  line  has 
been  promoted  by  committees  of  Dallas 
and  Wichita  Falls  business  men,  who 
have  had  surveys  made  by  the  Fred 
A.  Jones  Company,  Dallas,  and  esti- 
mates covering  cost  of  construction 
prepared.  These  committees  have 
agreed  to  carry  through  the  financing 
details  of  the  proposition,  which  are 
already  well  advanced,  and  then  turn 
over  to  the  railway  the  uncompleted 
project,  which  the  traction  company 
agrees  to  have  in  operation  by  July, 
1922.  It  is  estimated  that  the  com- 
pleted line  and  its  equipment  will  cost 
$9,500,000. 

The  line  will  run  northwest  from 
Dallas,  touching  Denton,  Krum,  Bowie, 
Henryetta,  Wichita  Falls  and  numerous 
smaller  towns.  The  line  would  pene- 
trate a  zone  of  2,400  square  miles,  with 
a  population  of  150,000  people  now 
practically  without  railroad  facilities. 
It  would  also  connect  with  several 
trans-continental  railway  lines  not  now 
easily  accessible   to  Dallas. 


Subway  Campaign  Opened 

Considerable  Opposition  Seems  to  Have 

Developed  to  Putting  Through  the 

Cleveland  Plan  Now 

The  subway  bond  campaign  has  been 
opened  at  Cleveland,  Ohio,  and  mem- 
bers of  the  Rapid  Transit  Commission 
are  addressing  various  organizations 
and  bodies  of  business  men  on  the  sub- 
ject. For  some  time  the  Cleveland 
Plain  Dealer  has  been  running  a  series 
of  articles,  detailing  both  the  argu- 
ments in  favor  of  the  project  and  those 
against  it.  Up  to  this  time  they  have 
dealt  mostly  with  those  favoring  it. 

Will  Increase  Taxes 

The  greatest  objections  yet  advanced 
are  the  increase  in  taxes  that  will  be 
required  to  take  care  of  bond  interest 
and  the  excessive  cost  of  materials  and 
labor  at  this  time.  Current  loaning 
rates  are  7  per  cent  and  only  recently 
it  was  found  impossible  to  sell  5  per 
cent  city  bonds.  This  is  the  rate  the 
subv/ay  bonds  were  expected  to  bear. 

No  action  has  been  taken  by  the 
Cleveland  Chamber  of  Commerce  upon 
the  adverse  report  made  to  it  by  the 
special  subway  committee.  Because  of 
a  division  of  opinion  among  the  mem- 
bers, it  is  said  that  the  report  may  not 
bo  put  before  the  body  for  its  decision. 

An  adverse  report  was  made  to  the 
Rapid  Transit  Commission  by  the 
Cleveland  Association  of  Building  Ovsm- 
ers  and  Managers  on  April  14.  The 
reason  assigned  for  this  step  is  that 
it  is  an  inopportune  time  for  the  con- 
struction of  such  an  improvement. 

The  Cleveland  Building  Trades  Coun- 
cil has  approved  the  construction  of 
the  subway  as  mapped  out  by  the 
engineers.  Business  Agent  Charles 
Smith  said  that  the  subway  is  needed 
for  the  development  of  home  building 
outside  of  the  high-rent  district  and 
to  insure  the  employment  to  those 
people  who  are  attracted  to  the  city 
by  the  home  building  program. 

Railway  Commissioner  Explains 

Fielder  Sanders,  Street  Railway 
Commissioner,  has  taken  issue  with  a 
statement  published  recently  to  the  ef- 
fect that  only  twenty-five  cars  have 
been  purchased  by  the  Cleveland  Rail- 
way during  his  administration.  He 
shows  that  a  total  of  181  cars  has 
been  added  during  the  years  1916,  1917 
and  1918.  No  cars  were  purchased  in 
1919,  because  of  the  existence  of  war 
conditions.  During  the  period  men- 
tioned 145  cars  were  scrapped,  leaving 
a  net  gain  of  thirty-six.  All  the  new 
cars  and  trailers,  however,  are  of  the 
largest  size  and  contain  the  latest  im- 
provements. 
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Electrification  Urged 

Canadian    Government    Asked    to    Elec- 
trify   Main    Lines    as    Offset    to 
Propooed    Radial    Systems 

Electrification  of  the  Ontario  lines 
ol  the  Grand  Trunk  and  the  Canadian 
Northern  Railway  systems  now  owned 
by  the  Dominion  government  was  ad- 
vocated in  the  Canadian  Senate  at  Ot- 
tawa recently  by  Senator  E.  D.  Smith, 
who  declared  such  action  to  be  neces- 
«iry  to  avoid  "frightful  losses"  which 
would  otherwise  result  from  duplica- 
tion of  existing  railways  by  a  system 
of  Hydro-Electric  Power  Commission 
radials. 

A  $200,000,000  Project 
Forty-seven  municipalities  have  now 
voted  in  favor  of  the  construction-  of 
1,600  miles  of  hydro  radials,  the  esti- 
mated cost  of  which  is  $200,000,000. 
One  line  to  be  constructed  is  between 
Toronto  and  Bowmanville,  a  40-mile 
•tretch  already  served  by  six  railways, 
several  of  which  are  owned  by  the 
Dominion  government.  The  cost  of 
that  section  is  estimated  at  $200,000 
a  mile. 

Senator  Smith  argued  that  the 
people  of  Ontario  are  determined  to 
have  electric  railway  service,  because 
of  the  advantages  of  speed  and  fre- 
quency, and  unless  the  government  is 
prepared  to  accept  heavy  losses  on  the 
federal  system,  he  declared  existing 
•team  roads  should  be  forthwith  elec- 
trified. 

Sir  Adam  Beck,  chairman  of  the 
Hydro-Electric  Power  Commission  of 
Ontario,  at  whose  behest  the  people 
have  declared  in  favor  of  the  radial 
.scheme,  at  a  recent  conference  with 
the  Minister  of  Railways  at  Ottawa 
proposed  a  plan  for  co-operation  be- 
tween hydro  radials  and  the  Canadian 
National  Railways  system.  He  asked 
that  Hydro  be  permitted  to  purchase 
the  Niagara,  St  Catherines  &  Toronto 
Railway,  the  Toronto  ft  Eastern  Rail- 
way, which  runs  to  Bowmanville,  and 
the  Toronto  ft  Suburban  line  to  Guelph, 
thus  to  avoid  construction  authorized 
by  the  people,  which  would  entail  dupli- 
cation. 

Su  Adam  Satisfied 
Sir  Adam  also  propoaed  the  electri- 
fication of  certain  branch  lines  of  the 
old  Grand  Trunk  and  the  Canadian 
Northern  Railway  systems  and  the 
electrification  of  city  terminals  and 
tbeir  operation  by  the  Hydro  system. 
He  urcw)  that  the  hydro  radials  and 
electrifled  branch  lines  would  serve  as 
feedm  to  the  main  linen  of  the  gov- 
ernment system.  Sir  Adam  Beck  af- 
terward announced  that  the  fMUlU  of 
the  conference  were  "wholly  aatiafac- 
tory." 

Subtttation  Destroyed  by  Fire 

Service  on  two  railway  lines  at 
Toledo,  Ohio,  was  held  up  for  six  hours 
on  March  10  by  the  destruction  of  the 
Casino  subetation  north  of  the  city  by 
fire  of  unknown  origin.  The  lost  to 
the  Toledo  Railways  A  Light  Company 
is  estimated  by  officials  to  be  $60,000, 


about  90  per  cent  covered  by  insurance. 
The  substation  was  located  in  a  build- 
ing that  was  once  a  hotel.  Help  from 
the  city  fire  department  arrived  too 
late  to  save  anything. 

F.  J.  Derge,  assistant  general  man- 
ager of  the  company,  declared  that  the 
station  would  be  rebuilt  immediately 
and  probably  at  a  new  location.  The 
present  site  of  the  destroyed  station 
may  be  again  used  for  hotel  purposes. 
The  substation  supplies  all  the  power 
for  the  Toledo,  Ottawa  Beach  ft  North- 
ern lines  and  also  the  Point  Place  and 
Summit  Street  lines.  It  also  served 
lighting  customers  in  the  northern  sec- 
tion of  the  city  and  beyond  the  city 
limits. 

Wages  Increased  in 
Appleton 

Voluntary     Wage     .\dvauce     Provokes 

Favorable  Comment  by  Daily  Press 

on  Railway  Management 

The  Wisconsin  Traction,  Light,  Heat 
&  Power  Company,  Appleton,  Wis.,  on 
March  8  voluntarily  increased  the 
wages  of  motormen  and  conductors  on 
both  the  city  and  interurban  lines  and 
other  employees  directly  connected  with 
the  operation  of  the  cars  5  cents  an 
hour.  The  increase  dates  from  March 
1.  This  makes  the  present  scale  48 
cents  to  60  cents  an  hour.  The  action 
of  the  company  came  as  a  surprise  to 
the  men,  inasmuch  as  they  had  received 
a  substantial  increase  less  than  six 
months  ago. 

The  issue  of  the  Appleton  Post  for 
the  day  prior  to  that  on  which  the  in- 
crease in  wagres  was  announced  con- 
tained an  editorial  which  bespeaks  the 
public  attitude  which  good  service  be- 
gets.   It  reads  in  part  as  follows: 

Not  tho  IpuBt  of  AppU>ton'8  uHsi^ts  is  the 
Wlaconain  Traction  I.lKht,  Heat  A  Power 
Company.  In  mnJcini;  thl»  favoral>lr  com- 
ment we  refer  In  this  InKtance  particularly 
to  the  Intenirlian  line  which  It  operates 
twtween  Kaukauna  and  Neenah.  We  do 
not  believe  there  will  be  found  anywhere 
In  the  State  of  Wlaconain  an  electric  rail- 
way operated  with  ireater  efHclency  and 
with  irreater  fidelity  to  the  service  of  the 
pulillc  than  thin  properly.  When  other 
Interurban  linen  throw  up  their  hands  In  the 
face  of  storms  and  colil  this  company 
works  ceajielessly  to  keep  Its  road  open, 
and  aclUHlly  doeii  keep  It  open  . 
The  record  of  the  wlaisonsin  Traction. 
Llirht.  Heat  *  Power  Company  Is  one  to 
1>e  proud  of.  The  clly  »nd  lommunliU" 
served  by  It  are  fortunate.  It  it1vi-«  servin* 
In  the  beat  aena*  of  the  word — aervkie 
that  Is  dependable  and  aocommodathir 


New  York  Bill.^  Defeated 

The  Jenks  scrvice-at-cost  bills  re- 
ferred to  previously  in  the  KlXCTRIC 
Railway  Journal  were  defeated  in  the 
Assembly  on  April  22.  The  most  impor- 
tant of  the  measures  lacked  ten  votes 
of  the  required  majority  of  seventy-six. 
The  bills  can,  however,  be  brought  up 
again  for  reconsideration  on  motion  of 
their  sponsor.  Assemblyman  Jenks.  The 
vote  on  the  first  Jenks  bill  stood  sixty- 
six  for  and  seventy-seven  again.ot  pas- 
sage. On  the  second  Jenks  bill  and  the 
third, of  relatively  slight  importance,  the 
vote  stood  sixty-five  for  and  seventy- 
eight  against.  The  opinion  seems  to 
prevail  at  Albany  that  the  defeat  the 
bill*  susUined  on  April  22  is  final. 


Preparing  Houston  Grant 

Service-at-Cost   Measure,  Growing  Out 

of  Fare  Case,  Being  Drafted  for 

Submission  to  Voters 

The  new  franchise  for  the  Houston 
(Tex.)  Electric  Company  is  expected 
to  be  ready  for  submission  to  the  people 
for  ratification  in  a  few  weeks.  This 
franchise  will  be  granted  in  line  with 
the  findings  of  Special  Master  Otis  K. 
Hamblen  and  Judge  Hutcheson  of  the 
United  States  District  Court,  holding 
that  the  present  fares  permitted  the 
company  are  confiscatoiTr  and  that  the 
company  should  be  permitted  to  earn 
a  return  of  8  per  cent  on  its  valuation 
of  $6,000,000  as  fixed  by  the  special 
master.  The  company  is  charging  a 
7-cent  fare  for  adults  with  3  J  cents  for 
children  and  students.  This  fare  went 
into  effect  on  April  4  and  will  continue 
ur.til  the  new  franchise  takes  effect. 

Dallas  Being  Copied 

The  new  franchise  is  being  patterned 
somewhat  after  the  Dallas  grant  of 
1917.  Co-operation  of  the  company 
and  city  officials  will  be  one  of  the  chief 
features  of  the  new  franchise.  A  com- 
mission of  four,  two  city  officials  and 
two  company  officials,  is  proposed  to 
audit  the  books  and  control  the  sliding 
scale  of  fare  charges  and  earnings  and 
supervise  expenditures. 

The  fares  charged  are  to  be  on  a 
sliding  scale  and  bear  a  definite  and 
fixed  relation  to  earnings.  The  com- 
pany will  be  pennitted  to  earn  8  per 
cent  net  on  the  $6,000,000  investment, 
ti  which  will  be  added  the  cost  of  all 
improvements  and  betterments  ordered 
by  the  board  of  control.  There  will  be 
a  stabilizing  and  reserve  fund  of  $200,- 
000  to  which  is  to  be  added  all  earnings 
above  the  authorized  8  per  cent  on  the 
pioperty  valuation  and  the  4i  per  cent 
allowance  for  depreciation  and  upkeep, 
until  this  fund  reaches  $300,000.  Any 
time  earnings  exceed  these  allowances 
fares  are  to  be  revised  downward  and 
any  time  the  earnings  fail  to  provide 
these  allowances  fares  are  to  Itc  in- 
creased. The  fare  adjustments  are  to 
be  made  quarterly  by  the  board  of  con- 
trol. 

PAVINO   RE<)IIIREMENT8   Modifiko 

The  company  is  not  to  be  compelled 
to  pave  the  space  between  its  tracks 
ill  the  residential  sections  of  the  city, 
but  is  to  fill  such  space  with  gravel  or 
similar  material  that  will  enable 
vehicles  to  turn  or  cross  thereon,  but 
which  will  not  invite  drivers  to  drive 
thereon. 

iMunicipal  Ownership  Bill 
Advanced 

The  bill  of  the  city  of  Toronto,  Ont., 
for  the  acquisition  of  the  Toronto  Rail- 
way and  the  operation  of  the  road  by  a 
commission  was  approved  by  the  pri- 
vate bills  committee  of  the  Legislature 
on  April  8  with  only  one  important 
change.  The  change  gives  the  City 
CouikII  power  to  pay  the  members  of 
the  commission  a  salary  if  it  sees  fit 
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New  Welfare  Association  at  Louisville 

Objects  Are  Collective  Bargaining  and  Co-operative  Welfare  with 
Adequate  Service  to  the  Public 

To  attain  the  threefold  object  of  adequate  service  to  the  public,  welfare  of 
the  company  and  welfare  of  the  employees,  the  Louisville  Railway  and  the 
Louisville  &  Interurban  Railroad  and  the  employees  of  both  companies  will, 
on  April  1,  enter  into  a  co-operative  agreement.  The  organization  is  to  be 
known  as  the  Co-operative  Welfare  Association.  Its  purposes,  as  defined  by 
the  constitution,  are  collective  bargaining  and  co-operative  welfare.  A  clause 
under  this  heading  provides  that  for  the  purpose  of  collective  bargaining  the 
companies  will  deal  with  no  organization  of  its  employees  other  than  the 
Co-operative  Welfare  Association. 


MEMBERSHIP  in  the  organiza- 
tion is  not  to  be  compulsory  and 
it  is  specifically  stated  that  any 
member  of  the  organization  may  join 
any  union  or  other  organization.  Two 
classes  of  membership  are  provided, 
limited  and  active.  The  limited  mem- 
bership extends  only  to  the  participa- 
tion in  co-operative  benefits,  while  ac- 
tive membership  extends  to  all  of  the 
activities  of  the  organization.  Eligibil- 
ity to  membership  requires  that  an  em- 
ployee shall  have  been  with  the 
company  four  months.  It  also  provides 
that  to  be  an  active  member,  a  man 
may  not  be  an  officer  of  the  company, 
which  is  defined  as  follows: 

1.  In  the  transportation  department:  the 
chief  despatcher,  trainmaster,  regular  in- 
spector, regular  assistant  carhouse  fore- 
man,  carhouse   foreman,   or  above. 

2.  In  the  maintenance  of  equipment  de- 
partment;  the  chief  motor  inspector,  fore- 
man of  the  interurban  repair  shop,  foreman 
of  the  machine,  carpenter,  or  paint  shop, 
or   above, 

3.  In  the  motive-power  department : 
watch  engineer,  line  foreman,  or  above. 

4.  In  the  maintenance  of  way  and  struc- 
tures department:  assistant  foreman,  fore- 
man,   or    al>ove. 

!>.  In  the  clerical  department :  cashier, 
auditor,  paymaster,  superintendent  of 
change  and  transfer  room,  chief  adjuster  of 
claims,  or  above. 

Scheme  of  Organization 

The  organization  may  take  cogni- 
zance of  wages,  hours  of  service,  condi- 
tions of  service,  through  a  series  of 
committees,  but  all  other  activities  of 
the  transportation  enterprise  are  out- 
side the  scope  of  the  organization.  All 
committees  are  to  be  composed  of  equal 
numbers  of  active  members  of  the  wel- 
fare association  and  persons  appointed 
by  the  company,  who  need  not  be  mem- 
V)ers.  There  will  be  local  committees, 
departmental  committees,  and  a  general 
committee.  Any  matter  on  which  a 
local  committee  cannot  reach  a  decision 
will  be  referred  to  the  proper  depart- 
mental committee,  and  from  this  to  the 
general  committee. 

If  the  general  committee  cannot 
reach  a  decision  the  matter  must  be 
submitted  to  arbitration.  Any  decision 
of  a  local  or  departmental  committee 
is  to  be  final  except  that  the  general 
committee  by  a  majority  vote  of  either 
side  may  call  up  for  review  any  deci- 
sion of  a  local  or  departmental  com- 
mittee. To  reach  a  decision,  a  majority 
of  company  committeemen  must  concur 
with  a  majority  of  those  representing 
the  men,  a  majority  meaning  more  than 
half  of  those  present  and  absent.  A 
quorum  of  any  committee  to  do  busi- 
ness is  to  be  a  majority  present  on 
each  side. 


The  local  committees  will  be  com- 
posed of  two  active  members  from  th« 
welfare  organization  and  two  persons 
appointed  by  the  company.  Local  com- 
mittees will  be  organized  as  follows: 

Transportation  department:  one  at  each 
carhouse. 

Motive-power  department ;  one  at  each 
power  house,  one  representing  substations 
of  which  one  committeeman  shall  be  a  city 
operator  and  the  other  interurban,  and  one 
representing  linemen. 

Maintenance  of  equipment  department: 
one  for  each  of  the  following:  paint  shop, 
carpenter  shop,  machine  shop,  motor  in- 
spection, interurban  repair  shop. 

Maintenance  of  way  and  structures  de- 
partment: one  representing  city  trackmen 
and  one  representing  interurban. 

Clerical  department:  one  from  all  of  the 
various  city  offices  and  one  from  interurban 
clerks    and   agents. 

At  the  first  election  all  active  mem- 
bers will  be  eligible  for  the  office  of 
local  committeeman.  Thereafter  only 
those  who  shall  have  been  continuously 
in  the  employ  of  the  company  twelve 
months  and,  in  the  transportation  de- 
partment, who,  in  addition,  are  assigned 
as  trainmen  to  a  regular  run.  The 
employees'  representatives  on  the  de- 
partmental committee  are  to  be  made 
up  of  the  committeemen  from  each  lo- 
cal committee  who  is  elected  by  the 
highest  number  of  votes,  and  an  equal 
number  of  company  appointees.  The 
general  committee  is  to  be  composed  of 
delegates  elected  by  the  departmental 
committees  from  their  own  number,  and 
an  equal  number  of  company  appoin- 
tees. 

Meetings  of  the  general  committee 
are  to  be  held  at  least  monthly,  for 
the  consideration  of  adjustments,  com- 
plaints and  grievances,  general  welfare 
of  the  men  and  of  the  company,  ex- 
penditure of  the  funds  of  the  organ- 
ization and  all  other  business  within 
the  scope  of  the  organization. 

The  constitution  provides  that  in  the 
event  the  general  committee  cannot 
reach  a  decision,  the  matter  must  be 
arbitrated.  In  this  case  the  company 
will  appoint  one  arbitrator,  the  Welfare 
Association  members  of  the  general 
committee  another,  and  these  two  are 
to  elect  a  referee,  the  decision  of  the 
majority  of  the  three  being  final. 

Funds  for  conducting  the  organiza- 
tion are  to  be  provided  by  contributions 
from  the  company  and  dues  of  the 
members.  The  amount  of  dues  is  to  be 
determined  by  the  Welfare  Association 
members  of  the  general  committee  and 
the  amount  of  the  company  contribu- 
tions is  to  be  determined  through  ne- 
gotiation of  the  general  committee  with 
the  board  of  directors  of  the  company. 
The    idea    behind    the    movement    in 


Louisville  is  to  create  an  industrial 
democracy  in  the  electric  railway  in- 
dustry of  the  city.  With  this  in  mind, 
the  concluding  provisions  of  the  coii- 
stitution  are  interesting: 

This  constitution  proposes  an  Industrial 
experiment.  We,  Its  framers,  believe  in 
the  success  of  our  undertaking.  But  we 
realize  that  we  are  not  Infallible,  and  we 
are  conscious  of  a  lack  of  experience  in 
dealing  with  industrial  democracy. 

The  only  way  that  we  can  suggest  to 
obtain  a  workable  form  of  Industrial 
democratic  government  is  to  try  something  : 
if  it  works,  well  and  good — if  It  doesn't 
work,  try  something  else.  Therefore,  it 
is  provided : 

1.  If.  at  any  time  within  three  years, 
either  side  Is  dissatisfied  with  this  consti- 
tution, it  may  withdraw  therefrom  by  giv- 
ing six  months'  notice  of  such  withdrawal 
to  the  other  side:  after  three  years,  by 
giving    twelve    months'    notice. 

2.  In  considering  withdrawal,  the  com- 
pany acts  by  a  majority  of  all  its  directors, 
the  men  act  by  a  majority  of  all  their  com- 
mitteemen, held  at  a  joint  meeting  of  gen- 
eral, departmental  and  local  committees. 


Detroit  United  Stands  Its 
Ground 

The  Street  Railway  Commission  of 
Detroit,  Mich.,  has  addressed  a  letter 
to  the  Detroit  United  Railway  asking 
its  intentions  relative  to  the  St.  Jean 
Avenue  extension.  Although  the 
Mayor's  opinion  was  that  the  Detroit 
United  Railway  would  not  be  interfered 
with  until  the  city  lines  were  well  under 
way,  the  letter  to  the  company  at  this 
time  is  expected  to  bring  a  statement 
as  to  the  company's  attitude  relative 
to  the  city's  acquiring  the  lines  built 
or  being  built  on  the  day-to-day  plan. 

The  proposed  St.  Jean  extension  was 
approved  by  the  Council  in  May,  1919, 
but  has  not  been  completed.  It  is  one 
of  the  much  needed  east  side  lines. 
The  resolution  of  the  Council  giving  the 
company  the  right  to  construct  the 
line  states  that  the  Council  or  the  peo- 
ple of  Detroit  may  revoke  the  permit 
thereby  granted  and  that  the  company 
must  forthwith  remove  from  the  streets 
the  property  placed  therein. 

According  to  the  agreement,  the  com- 
pany is  required  to  sell  the  lines  to  the 
city  at  cost  of  construction  less  depre- 
ciation, upon  request  by  the  city.  It 
is  the  belief  of  the  commission  that 
the  company  will  sell  rather  than  re- 
move its  tracks  from  the  streets  where 
the  work  is  already  completed.  In  case 
the  price  to  be  paid  by  the  city  cannot 
be  agreed  upon  with  the  company,  the 
agreement  provides  for  a  board  of  arbi- 
trators composed  of  three  members,  one 
chosen  by  the  company,  one  by  the  city 
and  one  by  the  first  two. 

The  Detroit  United  Railway  main- 
tains that  it  is  the  bounden  duty  of  its 
management  to  direct  its  efforts  in  be- 
half of  the  continuation  of  uninter- 
rupted service  and  that  service  to  be 
the  best  possible  at  the  lowest  possible 
price.  A  purchase  of  the  properties  as 
a  unified  city  system  with  the  proper 
continuation  of  the  interurban  service 
represents  an  honest  course  which  the 
company  officials  have  always  been 
willing  to  have  carried  out,  but  they 
state  that  "blackjacking  first  one  line 
and  then  another,  that  the  investors 
may  in  the  end  be  robbed  of  their  prop- 
erty, shall  never  receive  their  consent," 


Electbic    Railway    Journal 


Vol.  55,  No.  17 


Strike  Threatened  in  Pittsburgli 

A  strike  of  trainmen  in  Pittsburgh, 
Pa^  seems  almost  inevitable.  The  re- 
ceivers for  the  Pittsburgh  Railways  de- 
clare that  they  cannot  possibly  grant 
the  ^^«>T"«nHl>  for  a  75  per  cent  wage 
increase,  and  the  trainmen  declare  they 
will  quit  work  on  May  1. 

The  present  agreement  between  the 
men  and  the  receivers  expires  on  April 
30.  Under  this  agreement  the  train- 
men are  receiving  49,  52  and  54  cents 
an  hour,  according  to  length  of  service. 
The  new  demands,  which  the  men  want 
made  effective  on  May  1,  include  wages 
of  86,  89  and  91  cents  an  hour,  with  an 
eight-hour  day.  The  company  granted 
an  increase  of  10  per  cent  voluntarily, 
effective  on  April  1.  This  was  made 
possible  by  the  approval  of  the  7i-cent 
fare  by  the  Public  Service  Commission 
of  Pennsylvania.  To  meet  the  new 
rate  of  pay  demanded  by  the  trainmen 
an  increased  fare  amounting  to  121  or 
15  cents  will  be  necessary,  according  to 
the  receivers.  They  are  reluctant  to 
raise  the  fare. 

The  question  whether  the  demands 
of  the  trainmen  should  be  granted  was 
put  up  to  the  public  on  April  17  by  the 
receivers  in  a  letter  to  Mayor  E.  V. 
Babcock  and  the  City  Council.  The 
letter  states  that  under  the  present  fare 
charged  on  the  lines  of  the  Pittsburgh 
Railways  it  would  be  impossible  to 
grant  the  demands  of  the  trainmen, 
and  that  the  receivers  are  prepared  to 
receive  and  consider  the  suggestions  of 
the  public  as  to  the  wisdom  and  advis- 
ability of  acceding  to  demands  that 
would  entail  an  increase  of  from  75 
per  cent  to  100  per  cent  in  fare. 

In  reply  to  this,  the  trainmen  accused 
the  receivers  of  "passing  the  buck"  to 
the  public. 

Mayor  Babcock  replied  to  the  re- 
ceivers on  April  20  that  he  had  nothing 
to  do  with  the  controversy  between  the 
receivers  and  the  men;  that  the  matter 
reated  with  them,  the  United  SUtcs 
District  Court  and  the  employees  who 
operate  the  cars.  He  voiced  opposition 
to  an  increased  fare,  and  said  a  strike 
would  be  calamitous.  Mayor  Babcock 
decided  to  take  this  attitude  after  a 
conference  with  the  Council. 


mission  acted  as  arbitrators,  and  estab- 
lished a  wage  scale  of  60,  63  and  65 
cents  an  hour.  Sixty  per  cent  of  the 
runs  were  put  on  a  straight  eight-hour 
basis,  the  balance  to  be  completed 
within  fourteen  consecutive  hours  and 
no  run  to  pay  less  than  eight  hours' 
time.  Payment  for  overtime  is  at  the 
rate  of  time  and  a  half. 

The  present  contract  expires  June 
1  and  the  union  was  required  to  notify 
the  company  of  any  proposed  change 
before  May  1.  Following  the  estab- 
lishment of  the  65-cent  maximum  wage 
last  year,  the  Public  Utilities  Commis- 
sion allowed  the  companies  to  charge 
a  7-cent  fare,  which  was  subsequently 
reduced  to  6  cents.  Hearings  on  the 
valuation  which  is  to  be  the  basis  for 
a  permanent  rate  of  fare  are  still  in 
progress.  All  the  companies'  figures 
have  been  on  the  basis  of  cost  to  re- 
produce new,  while  the  city's  lawyers 
have  been  seeking  to  prove  a  depre- 
ciated value. 


Thirty-flve  Cents  Advance  Asked 
in  CliicaRo 

Two  thousand  trainmen  of  the  Chi- 
c«iro  Surface  Lines  attended  a  meet- 
ing of  their  union  on  April  19  and  ap- 
proved the  report  of  their  committee 
asking  an  incraaac  of  35  cents  an  hour 
in  the  wage  scale  and  no  changes  in 
working  conditions  or  hours.  This 
means  that  their  demand  will  call  for 
the  payment  of  95  cents  an  hour  for 
men  three  months  in  service,  98  cents 
for  the  next  nine  months,  and  11  for 
those  in  service  over  one  year.  Night 
car  men,  who  now  receive  67  cents, 
would  be  entitled  to  $1.02  on  this  new 
scale. 

The  agrwrncnt  now  in  force  was  ef- 
fected after  a  strike  last  August 
Members  of  the  Public  UtilitiM  Com- 


press service  shall  be  as  follows:  Engineers 
anil  molormen,  first  three  months.  88  cents 
an  hour:  next  nine  months.  91  cents,  and 
after  one  year,  93  cents.  Conductors,  first 
three  months,  88  cents :  next  nine  months, 
91  cents;  after  one  year,  9S  cents.  Brake- 
men,  first  three  months,  84  cents  ;  next  nine 
months,  87  cents  ;  after  one  year,  90  cents. 

The  complete  schedule  of  wages 
asked  by  International  employees  fol- 
lows: 

Rates  of  pay  for  shopmen,  oarhouse 
men,  power  house  men,  brid(fe  and  bulld- 
Inic  department  men,  curve  cleaners,  baff- 
KHBemen,  watchmen,  ticket  agents,  accents 
of  the  liuffalo,  Ix>cki>ort  &  Olcott  division. 
frelKht  handlers,  emergency  men  and  all 
others  covered  by  this  agreement,  and 
fithers  who  are  members  of  the  association 
In  the  employment  of  the  company,  shall 
be  increased  at  the  rate  of  40  cents  an 
hour,  effective  May  1,  1920,  and  to  last 
until   May   1,    1921. 
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International  Railway  Rejects 
Men's  Demands 

After  a  series  of  conferences  with 
representatives  of  its  employees,  the 
International  Railway,  Buffalo,  N.  Y., 
has  rejected  the  demands  of  the  union 
employees  for  a  wage  advance  of 
approximately  100  per  cent.  Other 
demands  of  the  union  were  also 
turned  down.  The  company  offered  the 
men  an  increase  of  12  cents  an  hour. 
This  would  increase  the  payroll  about 
$1,000,000  a  year. 

The  railway  refused  the  demand  for 
a  closed  shop  and  refused  to  grant  an 
eight-hour  workday  and  other  conces- 
sions asked  by  representatives  of  the 
employees  who  are  members  of  the 
Amalgamated  Association.  Negotia- 
tions, however,  will  be  continued  by  the 
company  and  its  employees.  The  pres- 
ent agreement  expires  on  May  1. 

In  a  statement  announcing  the  com- 
pany's attitude  and  the  offer  to  increase 
the  wages  12  cents  an  hour,  Herbert  G. 
Tullcy,  president  of  the  railway,  says 
that  the  company's  employees  must  al- 
ways retain  their  freedom  of  action  and 
"themselves  elect  whether  or  not  they 
become  members  of  your  association. 
Your  request  for  a  closed  shop  is,  there- 
fore, denied." 

Continuing,  the  statement  of  Presi- 
dent Tulley  says: 

Tho    ,-lirhi-hoiir    day     with     time    anil     a 
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New  York-New  Jersey  Tube 
Service  Resumed 

During  the  general  transportation 
strike  in  New  York  there  was  consider- 
able talk  about  the  possibility  of  the 
employees  of  the  city  railways  in 
the  metropolitan  district  joining  the 
strikers.  None  of  these  men,  however, 
went  out.  Among  the  heavy  traction 
roads  affected  by  the  strike  was  the 
Hudson  &  Manhattan  Railroad,  operat- 
ing under  the  Hudson  River  between 
New  York  and  New  Jersey  and  to 
Newark.  jQperation  o£.Uia.  tubes,  bow- 
ever,  was  resumed  on  April  19  almost 
simultaneously  with  an  announcement 
from  the  officials  that  they  had  put  into 
effect  the  increased  fares  authorized  by 
the  Interstate  Commerce  Commission. 

Oren  Root,  president  of  the  company, 
in  announcing  service  resumption,  said: 

I'p  to  this  time  we  have  not  had  suf- 
ficient men  properly  qualified  to  operate 
our  trains  and  we  have,  therefore,  be«>n 
unable  to  re-establish  our  service.  As 
previously  stated,  we  did  not  think  It  safe 
to  operate  our  aer^'lce  with  Inexperienced 
men. 

We  have  already  been  (trnnleil  an  In- 
crease of  fare*  by  the  Interstate  Commerce 
Commission,  anil  I  do  not  see  how  that 
ijuestlim  can  bo  brought  Into  the  pra«ent 
sItUHtlnn.  We  have  no  Intention  of  mak- 
ing application  for  any  additional  Incrcaaea. 

President  Root  estimated  that  600 
trainmen  had  walked  out,  and  asserted 
that  approximately  seventy-five  of  the 
strikers  had  returned  to  their  jobs. 
The  motormen  had  not  joined  the 
strikers,  consequently  the  company, 
with  the  new  men,  the  seventy-five  who 
have  returned  and  those  who  remained 
at  their  posts,  had  been  able  to  resume 
a  partial  operation  of  trains. 

The  new  fares  are  6  cents  from 
points  in  New  Jersey  to  the  Hudson 
terminal  in  downtown  New  York  and 
10  cents  to  stations  above  the  Hudson 
Terminal. 
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iiuentlv    repreaenla    the    maximum    Increaae 
pnaslble  of  payment. 

The  rates  of  pay  for  motormen  and  ron- 


rlurtitrs    shall    be    as    follows    from    May 
1920.     until      May      I.      19]1  :      Kirnl      three 
nmn'>,-     «>    ••.■nts    an    hour;    for    the    next 
nln>  ■ '''  rents,  and  after  one  year, 
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Chanffe  in  Magazine  Name 

The  Km-nn-Ent  Klretrir  Ncwk  will 
hereafter  be  known  as  the  I'enn^Ohio 
Ulerlrir  Nftvt.  The  paper  is  published 
by  the  Pennsylvania-Ohio  Electric  Com- 
pany, formerly  the  Mahoning  A.  Shen- 
ango  Railway  &  Light  Company,  and 
the  change  in  name  of  the  paper  was 
considered  desirable  on  account  of  the 
change  in  name  of  the  company  itself, 
A  first  prise  of  $10  was  offered  for  the 
best  suggestion.  The  award  was  made 
to  Donald  S.  Jones,  night  ticket  agent 
at  the  Boardman  Street  office. 
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Arbitrators  Chosen  in  Boston 

Both  Eastern  Massachusetts  and  Boston 

Elevated  Wage  Disputes  Are  Being 

Prepared  for  Arbitration 

Hugh  Ogden  has  been  selected  as  the 
third  arbitrator  and  chairman  of  the 
board  to  which  has  been  referred  the 
wage  increase  demands  of  the  em- 
ployees of  the  Eastern  Massachusetts 
Street  Railway,  Boston,  Mass.  The 
other  arbitrators  are  James  H.  Vahey, 
counsel  for  the  union,  representing  the 
employees,  and  Philip  G.  Carleton, 
counsel  for  the  company,  and  its  repre- 
sentative on  the  board.  Mr.  Ogden  is 
a  well-known  Boston  attorney. 

The  arbitrators  will  devote  their  en- 
tire attention  practically  to  the  ques- 
tion of  wages,  the  trustees  of  the  com- 
pany being  opposed  to  granting  the  full 
demands  of  the  employees  for  an  in- 
crease from  the  present  maximum  of  51 
cents  an  hour  to  75  cents  an  hour. 
Both  sides  have  agreed  to  abide  by  the 
board's  decision. 

All  of  the  other  matters  included  in 
the  employees'  demands,  such  as  wage 
schedules,  etc.,  will  be  denied,  it  is  ex- 
pected, by  conferences  between  the  joint 
board  of  the  men's  unions  and  R.  B. 
Stearns,  vice-president  and  general 
manager,  and  other  officials  of  the  com- 
pany, which  are  now  being  held  daily. 
Such  items  as  cannot  be  decided  by 
them  will  be  referred  to  the  arbitrators. 

Counsel  Barnum   to   Represent  "L" 

The  board  of  trustees  of  the  Boston 
(Mass.)  Elevated  Railway  has  ap- 
pointed H.  W.  Barnum,  counsel  for  the 
company,  as  arbitrator  for  the  confer- 
ence to  be  held  this  month  called  for 
the  purpose  of  establishing  a  new  wage 
schedule. 

James  H.  Vahey,  counsel  for  the  car- 
men's union,  will  act  for  the  men. 

The  board  of  trustees  has  decided  to 
settle  as  far  as  possible  by  means  of 
direct  negotiations  all  questions  com- 
ing up  for  discussion.  Several  con- 
ferences have  been  held  to  date,  with 
W.  D.  Mahon,  president  of  the  Amalga- 
mated, presenting  the  case  for  the 
men.  Each  item  will  be  taken  up 
and  discussed  and  settled  if  possible. 
If  an  agreement  cannot  be  reached, 
the  case  will  be  submitted  to  the  arbi- 
tration board. 

The  two  members  selected  will  meet 
.shortly  to  choose  a  third  member,  who 
will  act  as  chairman  of  the  board. 


Little  Progress  in  Cleveland 
Dispute 

A  conference  between  representa- 
tives of  the  platform  men  and  officers 
of  the  Cleveland  (Ohio)  Railway  took 
place  on  April  16.  It  was  called  at  the 
request  of  the  men,  who  desire  to  ar- 
rive at  an  understanding  with  the  com- 
pany on  the  demands  made  by  both 
sides.  The  men  want  to  reopen  the 
contract,  which  is  subject  to  change 
after  May  1.  In  his  reply  to  the  de- 
mands submitted  recently,  J.  J.  Stan- 
ley,   president    of   the    company,   ques- 


tioned the  wisdom  of  reopening  the 
contract  at  this  time  and  said  that  the 
demands  made  by  the  men  are  unfair 
to  the   public. 

After  the  meeting,  officials  of  the 
local  branch  of  the  union  stated  that 
they  still  had  hopes  of  arriving  at  some 
conclusion  that  would  make  arbitra- 
tion unnecessary.  It  is  probable  that 
another  conference  will  take  place  this 
week. 

C.  Loomis  Allen  has  been  selected 
to  represent  the  Cleveland  Railway  in 
the  arbitration  of  the  wage  question. 


Mr.  Mahon  Appeals  for  Loyalty 

In  an  open  letter  to  the  officers  and 
members  of  the  local  divisions  of  the 
association.  International  President 
Mahon,  of  the  Amalgamated  Associa- 
tion of  Street  Electric  Railway  Em- 
ployees of  America,  has  appealed  for 
the  exercise  of  good  judgment  and 
sound  reason  and  the  fulfillment  of 
their  promises  during  these  times  of 
"outlaw"  strikes  and  general  unrest. 
President  Mahon 's  letter  is  as  follows: 

I  take  this  means  of  appealing  to  you 
to  asii  tliat  you  be  not  misled  by  the 
IJresent  agitation  for  a  general  or  sympa- 
thetic strilte. 

This  is  the  hour  when  good,  sound  judg- 
ment and  good  reason  must  prevail.  You 
have  contracts  that  have  been  established 
after  years  of  hard  and  patient  labor  by  the 
officers  of  your  association,  and  these  con- 
ditions must  not  l)e  foolishly  cast  aside  or 
lost  by  following  false  promises  from  irre- 
sponsible persons  who  know  nothing  of  your 
conditions. 

I  therefore  appeal  to  you  to  remain  loyal 
to  your  contracts,  uphold  the  laws  of  vour 
association  and  be  in  a  position  to  march 
forward  in  the  future  as  you  have  been  in 
the  past,  securing  better  positions  and  up- 
holding the  true  standard  of  American  labor. 


News  Notes 


Carhouse  Destroyed  in  Ohio. — The  car- 
house  and  eleven  cars  of  the  Dayton  & 
Troy  Electric  Railway,  Tippecanoe  City, 
Ohio,  were  destroyed  by  fire  on  April 
14.  The  loss  was  placed  unofficially  at 
$150,000. 

Non-Union  Employees  Insured. — The 

British  Columbia  Electric  Railway,  Ltd., 
Victoria,  B.  C,  has  insured  all  its  male 
office  employees  who  have  been  a  year 
in  the  service  and  who  are  eighteen 
years  of  age  or  more.  The  amount  of 
the  benefit  is  $1,000.  The  insurance 
does  not  cover  any  one  who  is  a  mem- 
ber of  a  railway,  light  and  power  or  gas 
union. 

Coinage  of  8  and  7-Cent  Pieces. — A 
bill  has  been  introduced  in  the  United 
States  Senate  by  Senator  Frelinghuy- 
sen  of  New  Jersey,  directing  the  coin- 
age of  7-cent  pieces  and  8-cent  pieces. 
One  of  the  arguments  which  has  been 
used  in  favor  of  the  production  of  such 
coin  is  that  they  will  simplify  the  pay- 
ment of  railway  fares  in  these  denom- 
inations. 


Jim  Crow  Law  Upheld. — The  Supreme 
Court  of  the  United  States  on  April  19 
sustained  the  Kentucky  separate  coach 
act  requiring  the  separation  of  white 
and  negro  passengers  and  holding  that 
it  applies  to  the  South  Covington  &  Cin- 
cinnati Street  Railway  and  the  Cincin- 
nati, Covington  &  Erlanger  Railway 
while  operating  between  points  ini 
Kentucky. 

Wage  Demands  Made  in  New  Hamp- 
shire.— The  Manchester  (N.  H.)  Trac- 
tion Company  employees  and  the  train- 
men in  the  employ  of  the  Concord  Elec- 
tric Railway  are  asking  for  an  increase 
of  10  cents  an  hour  and  a  25  per  cent 
increase  for  shopmen  and  trackmen. 
The  trainmen  at  Concord  were  increased 
last  September  from  a  scale  of  36  cents 
and  43  cents  to  a  scale  ranging  from  45 
cents  to  55  cents. 

Demands  of  Interurban  Men  Re- 
jected.— J.  F.  Collins,  general  man- 
ager of  the  Michigan  Railway,  is  re- 
ported to  have  stated  that  it  is  im- 
possible for  the  company  to  meet  de- 
mands made  upon  it  by  the  men  en- 
gaged on  the  interurban  lines  oper- 
ating out  of  Grand  Rapids.  Among 
these  demands  are  a  closed  shop,  85 
cents  an  hour  for  the  first  six  months 
for  motormen  and  conductors  after 
June  1  and  90  cents  an  hour  after 
the  first  six  months. 

No  Intention  to  Electrify.— C.  E. 
Ingersoll,  president  of  the  Midland 
Valley  Railroad,  which  extends  from 
Wichita,  Kan.,  to  Ft.  Smith,  Ark.,  de- 
nies that  there  is  any  intention  on  the 
part  of  the  management  to  electrify 
the  road.  He  explained  that  the  Mid- 
land Valley  is  primarily  a  coal  road. 
In  addition  to  serving  a  rich  coal 
region  in  eastern  Oklahoma  and  west- 
ern Arkansas,  the  railroad  owns  some 
of  the  very  best  coal  producing  prop- 
erties in  the  district  which  it  serves. 

New  Wage  Scale  Presented  at  Wheel- 
ing.— The  electric  railway  employees 
of  the  Ohio  Valley  submitted  their  new 
wage  scale  to  the  companies  at  Wheel- 
ing, W.  Va.,  on  March  30,  the  new  scale 
to  go  into  effect  on  May  1.  It  is  un- 
derstood that  the  new  scale  calls  for  an 
approximate  increase  in  wages  of  25 
per  cent,  with  changes  in  working  con- 
ditions. The  new  scale  affects  the 
motormen  and  conductors,  the  electric 
linemen,  trackmen,  bammen  and  others. 
It  is  understood  that  a  counter  proposi- 
tion is  to  be  submitted  by  the  com- 
panies. 

Toledo  Lines  Kept  Running. — Judge 
Killits  again  kept  the  cars  of  the  Toledo 
Railways  &  Light  Company,  Toledo, 
Ohio,  running  when  a  shortage  of  coal 
due  to  the  "vacation"  of  switchmen  and 
yard  employees,  tying  up  all  of 
Toledo's  twenty-three  railroad  lines, 
nearly  closed  the  powerhouse.  The 
court  issued  an  order  allowing  the  com- 
pany to  confiscate  up  to  forty  cars 
daily  of  coal,  in  yards  at  Toledo, 
destined  to  northern  points.  The 
Toledo  Railways  &  Light  Company  pro- 
vided its  own  engine  for  switching  the 
coal. 
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Publicity  Campmiicn  at  Little  Rock. — 
The  Little  Rock  Railway  &  Electric 
Company,  Little  Rock,  Ark.,  througrh  the 
daily  press  is  running  a  publicity  cam- 
paign on  the  merits  of  electric  traction. 
"Daring  Not  Always  an  Admirable 
Quality"  is  the  caption  of  one  of  the  dis- 
courses on  travel.  The  distinction  is 
made  between  daring  for  a  good  cause 
and  purpose  and  the  reckless  pest  who 
menaces  his  own  and  others'  safety. 

"Jack"  Dempsey  Acquitted  in  Wreck 
Trial. — John  J.  Dempsey,  formerly  vice- 
president  of  the  Brooklyn  (N.  Y.) 
Rapid  Transit  Company,  was  acquitted 
by  a  jury  in  the  Supreme  Court  at 
Mineola,  Long  Island,  on  April  14  on  an 
indictment  charging  him  with  man- 
slaughter in  connection  with  the  death 
of  Thomas  Gilfeather  in  the  Malbone 
Street,  Brooklyn,  tunnel  wreck  on  the 
night  of  Nov.  1,  1918.  The  jury  in  the 
first  trial  failed  to  agree  on  a  verdict. 
The  accident  followed  a  strike  on  the 
road.  More  than  ninety  persons  were 
killed  in  the  wreck. 

Preparing  for  M.  O.  Charter  .Amend- 
ment.— In  accordance  with  the  declared 
intention  of  Mayor  Rolph  of  San 
Francisco,  Cal.,  in  his  election  platform 
to  submit  the  purchase  of  the  United 
Railroads  to  the  oeople  City  Attorney 
George  Lull  has  vgun  the  considera- 
tion of  a  charter  amendment  to  this 
end.  Unless  a  charter  amendment  is 
submitted  at  the  coming  election  in 
November  the  whole  matter  will  have 
to  go  over  for  two  years.  The  Mayor 
is  desirous,  if  possible,  of  disposing  of 
the  acquisition  of  the  United  Railroads 
during   bis   present  term   of  office. 

CoMniMfcrnen  Will  Contest  Re- 
moTaL — The  members  of  the  Board  of 
Public  Utility  Commissioners  of  New 
Jersey  have  decided  to  go  into  the 
courts  to  prevent,  if  possible,  an  in- 
vectigation  of  the  board  by  Governor 
Edwards.  Notice  to  this  effect  was 
•enred  upon  the  Governor  by  Utility 
Commissioner  Andrew  Gaul,  Jr.,  who 
applied  to  the  Supreme  Court  for  a 
writ  to  review  the  record  and  proceed- 
ings in  the  complaint  of  Jersey  City 
against  the  commission.  The  city 
asks  that  the  commission  be  removed 
from  office  for  alleged  misconduct  and 
iMflert  of  duty. 

Ottawa  Wage*  Bctag  Negotiated.— 
Negotiations  are  under  way  between 
the  OtUwa  (Ont)  Railway  and  iU  em- 
ployees, in  connection  with  a  request 
by  the  latter  for  an  tnersksed  schedule 
of  wages  to  come  into  effect  on  May 
1.  While  the  executives  of  the  union 
have  given  out  no  official  information, 
it  is  learned  that  the  company  is  being 
asked  to  grant  a  maximum  wage  of  66 
cents  an  hour.  The  present  maximum, 
granted  following  the  trouble  and  con- 
sequent disastrous  strike  last  summer, 
is  46  ccnU  an  hour.  It  is  said  that  both 
■ides  believe  a  satisfactory  arrange- 
ment will  shortly  be  reached. 

tip  Dcmamls  by  Moatrcal  Me«. — ^The 
present  working  agrcemaiit  between 
tiM  Montreal  (Que.)  Tramway  and  iU 
employees  does   not   expire   until   June 


30.  So  far  there  has  been  no  applica- 
tion on  the  part  of  the  men  to  the  com- 
pany for  higher  wages.  Applications 
would  go  to  the  company  in  the  first 
instance,  but  a  study  of  the  contract 
between  the  company  and  the  city  of 
Montreal,  as  approved  by  the  Legisla- 
ture and  creating  the  Tramways  Com- 
mission, shows  that  in  the  end  it  would 
be  the  commission  which  would  have 
the  say,  for  it  is  this  body  which  makes 
the  allowances  to  the  company  as  to 
the  various  amounts  to  be  expended 
for  each  account. 

Arbitration  Decided  Upon  in  Wash- 
ington.— There  will  be  no  strike  of  the 
union  employees  of  the  Washington 
Railway  &  Electric  Company  and  Poto- 
mac Power  Company,  Washington,  D.  C, 
at  this  time.  The  differences  between 
the  men  and  the  companies  will  be  sub- 
mitted to  arbitration.  This  decision 
was  made  on  April  17  at  a  meeting  of 
the  Amalgamated  Association.  The  vote 
followed  presentation  of  a  letter  from 
William  F.  Ham,  president  of  the  com- 
panies, to  Secretary  of  Labor  Wilson  of- 
fering to  arbitrate.  The  next  step  is  a 
conference  between  President  Ham  and 
a  committee  from  the  association.  It  is 
probable  that  a  board  of  arbitration  will 
be  selected  by  May  1. 

Wage  Agreement  at  San  Antonio. — 

An  agreement  has  been  reached  be- 
tween officials  of  the  Public  Service 
Corporation,  San  Antonio,  Tex.,  and 
its  trainmen,  whereby  the  wage  scale 
for  conductors  and  motormen  who 
have  been  in  the  service  of  the  com- 
pany for  one  year  or  longer  will  be 
51  cents  an  hour  and  the  pay  of  men 
in  the  service  less  than  a  year  will  be 
49  cents  an  hour.  This  is  an  increase 
of  a  little  more  than  20  per  cent. 
Employees  in  the  sheds,  carhouses  and 
elsewhere  receive  substantially  the 
same  percentage  of  increase.  Nine 
hours,  under  the  agreement,  will  con- 
stitute a  day's  work.  Time  and  a  half 
will  be  paid  for  overtime. 

Electriflcation  of  Jamaica   Railways. 

— The  Westinghouse  Electric  Interna- 
tional Company  has  submitted  to  the 
Government  of  Jamaica  an  estimate 
of  the  proposed  electrification  of  the 
railways  on  the  island  and  the  pro- 
posal to  provide  electrical  power  for 
Industrial  purposes.  It  is  estimated 
that  power  plants  would  cost  1849,000, 
substations  $883,000,  overhead  construc- 
tion 91350,000  and  electric  locomotives 
and  other  motor  equipment  $367,000,  a 
toUl  of  $3,489,000.  The  cost  of  operat- 
ing the  railway  would  be  about  $260,000 
yearly,  or  about  7.7  per  cent  of  cost  of 
electrification.  The  sale  of  current  to 
outside  consumers  could  probably  be 
conducted  at  a  profit  which  would  in- 
crease the  return  on  the  investment  to 
about  10  per  cent. 

Change  In  New  Arlington  SUtion 
Plans.— The  board  of  trustees  of  the 
Boston  (Mass.)  Elevated  Railway  has 
approved  the  change  in  plans  providing 
for  a  second  entrance  to  the  new  Arling- 
ton Street  station.  The  new  plans  call 
for  an  entrance  at  Berkeley  Street, 
which   will   require  the  construction  of 


a  passage  about  350  ft.  long.  The  ad- 
vantage gained  by  this  addition  is  to 
provide  a  more  convenient  entrance  for 
the  district  now  fast  developing  in  the 
neighborhood  of  Stuart  and  James 
Streets.  The  contract  for  the  construc- 
tion of  the  station  has  been  awarded  to 
the  Hugh  Nawn  Construction  Company, 
Boston.  It  is  not  expected  that  the 
change  in  plans  vrill  delay  the  opening 
of  the  new  station,  which  is  scheduled 
to  take  place  at  the  beginning  of  next 
year. 

Will  Remain  True  to  His  Trust. — 
Sydney  L.  Wright,  Philadelphia,  presi- 
dent of  the  New  Jersey  &  Pennsylvania 
Traction  Company,  Trenton,  N.  J.,  was 
summoned  to  Trenton  recently  to  con- 
fer with  J.  H.  Twitchell  of  New  York 
and  representatives  of  the  union  in  an 
attempt  to  adjust  the  wage  question. 
President  Wright  said:  "We  are  under 
obligation  to  the  public  to  maintain 
our  franchise.  We  carry  the  United 
States  mails  and  about  10,000  quarts  of 
milk  daily  for  Trenton  families.  We 
are  not  going  to  betray  our  trust  to 
the  public  and  we  are  not  going  to  in- 
crease wages.  If  we  paid  the  increase 
we  would  have  to  increase  the  fares  to 
10  cents  and  this  we  are  unwilling  to 
do."  The  men  are  asking  for  a  25  per 
cent  increase. 

$1  an  Hour  Asked  at   Detroit. — New 

demands  by  the  trainmen  of  the  De- 
troit (Mich.)  United  Railway  will  be 
presented  to  the  company  on  or  before 
May  1  according  to  action  taken  by 
the  men  at  their  meeting  on  April  17. 
The  employees  instructed  a  committee 
to  present  a  request  to  the  company 
for  an  eight-hour  day  with  time  and 
a  half  for  overtime  and  all  Sunday  and 
holiday  work.  The  following  wage  scale 
v.'ill  be  demanded:  95  cents  an  hour  for 
the  first  three  months;  98  cents  an 
hour  for  the  next  nine  months  and  $1 
an  hour  thereafter.  No  statement  was 
made  regarding  the  company's  attitude 
in  the  matter  as  it  was  maintained  that 
no  opinion  could  be  expressed  until  the 
demands  of  the  men  had  been  officially 
presented  to  the  company. 

Cost  of  Pssadena-I^oe  Angelea  Liae 
Reduced. — The  proposed  municipal  elec- 
tric railway  between  Pasadena  and  Los 
Angeles,  Cal.,  can  be  built  for  $1,000,- 
000  less  than  the  estimate  recently 
made  by  R.  V.  Orbison,  former  city  en- 
gineer. This  is  the  finding  of  the  board 
of  engineers  appointed  by  the  City 
Commission  to  pass  on  Mr.  Orbison's 
estimate.  The  report  of  the  engineer- 
ing experts  was  filed  with  the  City 
Commission  by  Commissioner  John  J. 
Hamilton.  Instead  of  costing  $3,919.- 
669,  as  estimated  by  Mr.  Orbison,  the 
bosrd  of  engineers  report  that  the  line 
can  be  built  and  constructed  exclusive 
of  the  right-of-way  for  $3,465,867,  or 
a  saving  of  $453,822.  The  principal 
saving  in  construction  in  this  proposed 
line  is  made  by  changing  the  right-of- 
way  so  as  to  avoid  two  costly  tunnels. 
The  report  as  filed  by  Commissioner 
John  J.  Hamilton  was  referred  to  the 
committee  of  the  whole  without  any 
comment. 
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Financial  and  Corporate 


Holds  Normal  Gain  in  Net 

Hawaiian  Company  Still  Meeting  Cost 

of  Service  Without  Increase  in 

Rate  of  Fare 

That  the  Honolulu  Rapid  Transit  & 
Land  Company,  Honolulu,  Hawaii,  had 
a  fairly  prosperous  year  is  reflected  in 
the  very  complete  annual  report  re- 
cently issued  covering  operations  for 
1819.  The  revenue  from  passenger 
transportation  wns  95.2  per  cent  of  the 
gross  earnings.  It  showed  a  6.53  per 
cent  increase  for  the  year,  although  the 


INCOME  8TATEMKNT  OF  HONOLULU 
COMPANY 

Per  Cent 
Change, 
+  Inc., 
—  Dec. 
+  6.45 
+  7.14 
+  2.27 
+  26  75 


Year  Ended  Dto.  J(  1919  1918 

Pasaenger  revenue $742,275  $697,278 

.Special  car  revenue. .  1,655  966 

Mail  car  revenue. .  .  .  225  220 

Freight  revenue 1 0,465  8,2 1 2 

Total  railway  op- 

'■rating  revenue .  $754,620  $706,676 

Way  and  structures. .  $54,291  $67,802 

i;<iuipment 48,933  38,639 

Depreciation 67,437  67,285 

Power 77,605  59,172 

Conducting  transpor- 

Ution 212,269  193,777 

Traffic 7.048  10,361 

Cenera!  and   miecel- 

laneous 55,549  52,833 

Total  operating  ex- 
penses   $523,132  $489,869 

Net    operating    reve- 
nue   $231,488  $216,807 

Taxes  and  car  licensfs  64,152  61,818 

Operating  income  $167,336  $154,989 
Non  -  operating    in- 
come   26,326  28,475 

Gross  income $193,662  $183,464 

I  nterest  —  bills  pay- 
able   8,400  6,695 

Net  corporate  reve- 
nue   $185,262  $176,769 

Dividends $  1 60,000  $  1 60,000 

Sinking  fund  reserve.  107,314  93,426 

Loss  and  gain 2,929 

Deficit  for  year..  $82,052  $79,586 


-I-   6.71 

—  19.80 
4-26.60 
-I-  0.23 
-f-31    30 

-I-  9.54 
-I-  3.19 

+  5.14 


+  6  80 

+  6.76 
+  3.76 

-f  7  96 

—  7.57 

+  5.56 

-1-25.48 

-t-  4.81 


-1-14.86 


—  3.86 


months  of  January  and  February  were 
lean  owing  to  the  "flu"  epidemic. 

The  number  of  passengers  carried  in- 
creased 6.43  per  cent,  or  slightly  more 
than  900,000.  The  average  number  of 
passengers  carried  daily  approximated 
42,000,  of  which  24  per  cent  used  trans- 
fers. The  increase  in  revenue  on  the 
various  routes  ranged  from  4.67  to 
12.63  per  cent. 

Freight  tonnage  increased  27.2  per 
cent  for  the  year  but  the  revenue 
failed  to  hold  the  increase.  This  would 
indicate  that  the  average  rate  for  the 
increased  business  was  below  the  aver- 
age heretofore  handled,  this  causing  a 
decrease  of  0.305  per  cent  in  the  aver- 
age rate  per  ton. 

The  operating  ratio  did  not  increase 
materially,  but  the  cost  of  power  and 
conducting  transportation  increased 
sufficiently  to  offset  the  saving  made  in 
maintaining  way  and  structures. 


STATISTICAL  INFORMATION 

Per  Cent 


1918 


1919 

.\  verage    total   miles 

operated 30 

(  ar-mile» 2,115,575 

Cal>hour3 222,369 

Rev.  passengers  (a)  15,225,168  14,304,489 
Transfer  passengers..  3,703,350     3,407,229 


30 

2,082,133 

218,920 


Change 
-fine. 
—  Deo. 


Free  fares . 


-1-  1.605 

-1-  1.572 

+  6.43 

-1-  8.68 


158,268        177,219  —10.68 


Totaltraffic 19,086,786  17,888,937  +  5.67 

Gross  passenger  reve- 
nue     $743,931      $698,244+6.54 

-\  verage  fare : 


3.905 
69.39 


35.67 

24.75 

8.75 

9.015 

$3,510 
$2,355 
$0,833 

$  85.7 

9.52 

8.22 

33,331 


4.88 
3.91 


69  35 


33.94   +  5    1 


23  50 
8.46 


Per    revenue    pas- 
senger (cents)..  . 
Per    total    passen- 
ger (cenU) 

Operating  ratio  (per 

cent) 

Car- mile  statistics: 
Operating  revenue 

(cents) 

Operating  expenses 

(cents) 

Net  income  (cents) 
Passenger  traffic... 
Car-hour  statistics: 
Operating  revenue. 
Operating  expenses 

Net  income 

Passenger  traffic. . 

Uatio     car-miles     to 

car-hours  (m.p.h.) 

Taxes — per    cent    of 

gross  revenue... . 

Freight  traffic: 

Tonnage  handled.. 

Revenue $10,689 

Revenue    per    ton 

(cents) 32.069 

Wages  paid  conduc- 
tors and  motor- 
men $197,677 

Per  car-mile  (cents)  9.34 

Per  car-hour(cente)         89 .  00 
(a)  Full  fares,  half  fares  and  chartered  cars. 


8.57  + 

$3,358  + 
$2,235  + 
$0  806   + 


5.3 

3.43 

5.24 

4.53 
5.37 
3.34 


$  81.6  +  5.03 
9.52     


8  41     —2.26 

26,213   +27.20 
$8,432  +26.75 

32.167  —  0.305 


$180,776  +  9.37 

8.65  +  7.98 

82.40  +  8.02 


Increased  power  cost  was  due  prin- 
cipally to  the  higher  contract  price  for 
fuel  oil,  which  advanced  from  $1.60  to 
$2  per  barrel.  The  following  table 
aq:j  jaMod  Sutonpojd  jo  isoo  aq;  SMoqs 
last  two  years : 

1919  1918 

Wages $13,492       $11,817 

Fuel 61,585  43,754 

Lubricants  and  waste 747  949 

Miscellaneous  repairs 1,781  2,653 

Total $77,605  $59,172 

KUowatt-hours  produced 5,122,527  4,910,921 

.\verage  cost  per  kw.-hr.  (cents)         1.515  1 .  205 

Barrels  of  fuel  oil  consumed.  .  .  30,351  28,105 
Kilowatt-hours  per  barrel  of 

oil  consumed 168.78  174.73 

Details  of  the  cost  of  track  and  pav- 
ing maintenance  together  with  similar 
figures  for  the  distribution  system  fol- 
low: 

OVERHEAD  DISTRIBUTION  SYSTEM 

Maintenance  and  rehabilitation:  1919  1918 

Labor $4,730  $4,375 

Material 2,379  3,432 

Poles — Maintenance: 

Labor 1.355  818 

Material 2.864  1,982 

Total  maintenance  distribution 

system $11,328        $10,607 

Feet  of  trolley  wire  replaced 6,747  5,000 

WAY  AND  STRUCTURE  COSTS 

Track  maintenance  and   reha-       1919  1918 
bilitation: 

Labor $12,833  $14,952 

Material 5,991  14,301 

Paving    maintenance    and    re- 
habilitation: .  ,,- 

Labor 5,907  5,629 

Material 6,439  8,129 

Superintendence    of   way   and 

structures 5,358  6,239 

Cleaning  and  sanding  track .  .  .  4,495  4,  31 

Stormwork 64  Ml" 

Total— Track     and     paving 

maintenance $41,087        $54,490 


Conference  on  Ways  and  Means 
of  Financing 

The  Public  Utilities  Commission  of 
Illinois  realizes  that  unless  the  utilities 
of  the  State  are  able  to  raise  money 
promptly  to  finance  indispensable  ex- 
tensions and  enlargements  to  plant  and 
equipment,  the  public  will  be  put  to 
serious  loss  and  inconvenience.  In 
order  to  find  out  what  remedies  the 
utilities  and  others  have  to  suggest,  the 
commission  has  issued  an  order  for 
hearings  in  Chicago  on  April  29  and  in 
Springfield  on  May  3,  at  which  the 
question  is  to  be  discussed.  These 
hearings  were  requested  by  utilities 
which  have  been  unable  to  finance  ex- 
tensions ordered  by  the  commission 
and  also  at  the  request  of  other  utilities 
which  have  been  unable  to  raise  the 
money  to  finance  additions  and  im- 
provements which  they  consider  neces- 
sary in  order  to  keep  up  with  the  needs 
of  the  communities  served. 

In  discussing  this  situation  with  a 
representative  of  the  Electric  Rail- 
way Journal,  James  H.  Wilkerson, 
chairman  of  the  commission,  said: 

The  financial  problems  of  the  utilities  of 
the  State  are  independent  of  questions  of 
their  financial  stability  or  of  the  rates 
charged  for  service.  The  companies  say 
they  are  unable  to  get  money  by  the  sale 
of  securities  on  any  reasonable  terms  and 
the  commission  must  consider  how  far  the 
utilities  are  to  be  required  to  make  exten- 
sions under  such  financial  conditions.  The 
dfliculties  of  the  companies  as  presented  to 
the  commission  are  twofold.  One  is  due 
to  the  general  financial  condition  of  the 
entire  country.  The  other  is  local  and  has 
to  do  with  the  credit  of  this  State  where 
the  misuse  of  public  utility  questions  for 
political  purposes  has  made  people  with 
capital  afraid  to  invest  In  the  securities  of 
the   utilities. 

In  other  words,  the  utilities  which  serve 
the  public  of  this  State  are  drifting  Into 
the  conditions  of  the  railroads  when  they 
were  unable  to  meet  the  demands  of  the 
public  for  adequate  service.  Very  little  new 
construction  was  undertaken  by  utility  com- 
panies during  the  war,  and  additional  equip- 
ment Is  needed  to  meet  the  greatly  increased 
demands  for  all  kinds  of  public  utility- 
service.  Unless  something  is  done  promptly 
the  public  will  suffer  severely,  as  the  com- 
panies cannot  respond  to  the  public  demand 
without  money.  Notices  of  the  two  hearings 
have  been  sent  to  all  interested  utilities, 
civic  associations  and  municipalities  so  that 
every  one  concerned  will  have  an  op- 
portunity to  present  complaints,  submit 
evidence  and  make  suggestions  to  the 
commission.    

$91,076  Profit  in  Boston 
for  March 

The  statement  of  the  board  of 
trustees  of  the  Boston  (Mass.)  Ele- 
vated Railway  for  the  month  of  March 
shows  a  net  profit  of  $91,076.  Apply- 
ing this  amount  to  the  accumulated 
deficit,  there  remained  on  March  31  art 
accumulated  deficit  of  $661,266.  This, 
it  is  expected,  will  be  wiped  out  by  the 
beginning  of  the  fall  perio'd. 

The  total  cost  of  operation  for  the 
month  of  March  was  $2,142,208.  Of 
this  amount,  $1,399,766  represents 
wages,  $118,115  was  required  for  the 
removal  of  snow,  $294,697  was  required 
for  the  maintenance  of  track  and  line 
equipment,  $277,405  for  power  and  the 
remainder  for  general  expenses  in- 
curred in  operation. 

The  total  receipts  were  $2,927,022, 
and  the  total  cost  of  service  $2,835,946. 
The  cost  per  passenger  was  9.723  cents, 
of  which  4.799  cents  was  for  labor. 
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THE  report  is  introduced  by  a 
summary  of  the  findings  and 
principal  recommendations  and 
contains  extended  arguments  and  dis- 
cussions, with  supporting  data,  on  the 
various  points  which  the  report  includes 


One-Man  Cars  Proposed  for  New  York  City 

Stone  &  Webster  Report  on  New  York  Railways  Suggests  One-Man 

Cars  for  Entire  Base  Load  of  Company — Flat  Fare  with  Free 

Transfers  Recommended — Interborough  Upheld 

Stone  &  Webster  have  submitted  a  report,  under  date  of  Jan.  1,  1920,  to 
Job  E.  Hedges,  receiver.  New  York  Railways,  which  analyzes  the  present  con- 
dition, operating  methods  and  financial  situation  of  the  New  York  Railways 
and  makes  recommendations  looking  toward  financial  relief  and  increased  oper- 
ating efficiency.  The  outstanding  features  are  an  increase  of  fare  to  be  made 
with  the  retention  of  the  flat  fare  and  with  free  transfers,  a  service-at-cost 
franchise  basis,  and  the  adoption  of  one-man  cars  to  carry  the  base  load  of  the 
system.  The  report  is  made  in  compliance  with  a  request  from  Mr.  Hedges, 
ander  date  of  May  31,  1919,  since  which  time  there  have  been  numerous  changes 
in  the  situation  of  the  New  York  Railways  arising  out  of  the  partial  disinte- 
gration of  the  system,  and  it  has  been  impracticable  to  amend  the  report  in  all 
respects  in  accordance  with  these  changes.  Consequently,  the  report  is  based 
upon  conditions  as  of  June  30.  1919,  and  none  of  the  changes  that  has  occurred 
since  that  time  has  been  taken  into  account  except  the  general  25  per  cent 
increase  in  wages  efTective  on  Aug.  17,  1919,  and  the  2-cent  charge  for  transfers. 

proximately  113,000,000,  which  should 
be  expended  by  1926.  The  maintenance 
standard  of  the  system  as  carried  out 
up  to  four  years  ago  is  expressed  as 
good,  but  the  maintenance  standard 
has  apparently  dropped  off  due  to  the 
necessity  of  retrenchment  until  it  can 
now  be  expressed  as  only  fair.  One  of 
the  reasons  given  for  the  present  con- 
dition of  track  over  subway  is  that 
after  subway  construction,  the  track 
has  never  been  left  in  fairly  satisfac- 
tory condition. 

Since  1916,  the  gross  earnings  have 
gone  down  steadily  until  within  a  few 
months,  due  to  rapid  transit  competi- 
tion, wartime,  labor  troubles,  and  the 
like,  the  car-miles  have  been  cut  so  as  to 
increase  steadily  the  gross  revenue  per 
car-mile.  The  Third  Avenue  system 
has  made  a  more  drastic  cut,  but  it  is 
not  evident  that  the  New  York  Rail- 
ways could  have  cut  any  further  than 
it  did.  The  gross  passenger  revenue 
per  car-mile  increased  from  1916  to 
1919  from  38.94  cents  to  45.58  cenU, 
while  the  increase  for  the  correspond- 
ing period  on  the  Third  Avenue  sys- 
tem was  from  38.6  cents  to  53.9  cents. 
The  average  cost  per  revenue  passen- 
ger has  risen  from  5.88  cents  to  7.58 
cents  in  the  same  period,  while  the 
average  gross  earnings  per  revenue 
passenger  have  changed  only  from  4.87 
cents  to  4.88  cents. 

As  a  means  of  increasing  gross  reve- 
nue until  it  exceeds  gross  operating  ex- 
pense, the  engineers  suggest  several 
steps,  the  principal  one  of  which  is  the 
adoption  of  the  one-man  safety  car  to 
carry  the  twenty-four-hour  base  load 
of  the  system.  An  immediate  purchase 
of  no  of  these  cars  is  suggested,  with 
an  ultimate  purchase  of  at  least  560. 
There  is  an  estimated  annual  saving  of 
more  than  $400,000  in  operating  ex- 
penses which  should  result  from  the 
use  of  these  one-man  cars.  Sufficient 
additional  twn-man  cars  would,  of 
course,  have  to  be  provided  during  rush 
hours  to  compensate  for  the  amount  by 
which  the  aggrpgatc  and  maximum  ca- 
pacity of  the  safety  cars  is  less  than 
that  of  the  two-man  cars  which  they 
would  replace. 

There   is   an   extended   argument    in 
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and  upon  which  recommendations  are 
made.  A  large  number  of  charts,  maps 
and  diagrams  are  included  in  the  re- 
port to  complete  the  analysis. 

A  detailed  examination  of  the  physi- 
cal property  of  the  company  and  its 
subsidiaries  shows  the  entire  property 
in  fair  opsratinir  condition  except  the 
Mth  Strsct  power  station,  which,  how- 
ever, has  not  been  operated  for  four 
years.  It  appears  inadvisable  to  ex- 
pend $500,000  to  put  this  plant  in  oper- 
ating condition,  particularly  as  it  could 
not  «vwi  then  prodnce  power  as  cheap- 
ly aa  it  can  be  purchased.  The  engi- 
neers do  find,  however,  that  the  condi- 
tion of  the  track  Is  such  as  to  demand 
large  amounts  for  renewal  jobs  for 
which  the  company  has  not  heretofore 
been  able  to  accrue  any  cash  reserves 
whatever.  In  other  words,  there  is  a 
deferred  maintenance  on  track  of  ap- 


support  of  the  recommendation  for  the 
adoption  of  the  one-man  car,  data  be- 
ing given  to  show  the  saving  in  power 
cost,  the  saving  in  platform  expense, 
the  saving  in  car  maintenance,  and  an 
argument  indicating  that  there  would 
be  an  increase  in  gross.  Double-end 
one-man  cars  are  recommended.  As- 
suming the  favorable  financial  show- 
ing, the  cars  must  be  "proved  in,"  so 
to  speak,  to  New  York  traffic  condi- 
tions. Extended  traffic  studies  were 
made  and  typical  busy  corners  in  New 
York  were  compared  with  typical  busy 
corners  in  other  cities  in  which  one-man 
cars  are  already  operating,  notably 
Seattle,  Wash.;  Kansas  City,  Kan.,  and 
Bridgeport,  Conn.  At  the  intersection 
of  Main  and  Fairfield  Streets  in  Bridge- 
port, for  example,  a  total  of  1,261 
vehicles,  including  street  cars,  pass  in 
one  hour.  The  intersection  at  this  point 
is  only  38  x  33  ft.  Safety  cars  operate 
over  this  intersection  satisfactorily  and 
are  handled  more  easily  than  the 
double-truck  cars  that  operate  over  the 
same  tracks.  At  Broadway  and  Forty- 
second  Street  in  New  York  only  1,173 
vehicles,    including    street    cars,    pass 
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during  the  busy  hour  of  the  day,  the 
intersection  at  this  point  being  55  x  60 
ft.  This  and  other  data  seem  to  in- 
dicate that  the  one-man  cars  can  navi- 
gate in  traffic  as  congested  as  found  in 
New  York. 

That  the  one-man  car  is  adaptable  to 
the  underground  trolley  system  is  at- 
teste<l  by  J.  S.  Doyle,  superintendent 
of  car  equipment  of  the  New  York  Rail- 
ways. That  the  public  will  like  the  car 
is  indicated  by  testimony  from  other 
companies,  the  questionnaire  results  of 
the  American  Electric  Railway  Trans- 
portation and  Traffic  Association  show- 
ing 96  per  cent  of  the  communities  in 
favor  of  it  being  quoted.  As  to  the 
attitude  of  trainmen,  results  of  the 
canvass  under  the  same  questionnaire 
show  89.2  per  cent  favorable.  The  fact 
that   one-man    cars   climb   successfully 
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the  steep  hills  in  Seattle  and  in  Ban- 
gor, Me.,  indicates  no  difficulty  on  such 
grades  as  are  found  in  New  York. 

As  to  other  operating  economies,  the 
report  finds  that  the  company  is  al- 
ready doing  what  it  can  in  power  saving 
by  coasting  recorders,  by  using  the 
turnback,  and  by  accident  prevention. 
It  finds  the  skip-stop  inapplicable  to 
New  York  conditions  and  suggests  that 
a  part  of  the  special  taxes  should  be 
remitted  by  the  city.  Information  is 
quoted  showing  that  the  New  York 
Railways  pays  in  taxes  4.92  cents  per 
car-mile  as  compared  with  2.19  cents 
for  the  Philadelphia  Rapid  Transit 
Company  and  1.86  cents  for  the  United 
Railroads  of   San   Francisco. 

New  Capital  Needed  fob  Cars 
There  is  no  apparent  immediate  ne- 
cessity for  new  capital,  except  for  the 
purchase  of  one-man  cars.  These,  it 
is  suggested,  should  be  financed  through 
equipment  trust  certificates  and  paid 
for  out  of  earnings  from  the  savings 
in  operation.  It  is  pointed  out,  how- 
ever, that  the  present  rate  of  fare  is 
insufficient  to  furnish  funds  required 
for  track  rehabilitation  work  of  large 
magnitude  during  the  coming  five  or 
seven  years. 

The  analysis  of  the  traffic  business 
of  the  company  shows  an  average  haul 
of  li  miles,  thus  confining  the  field  of 
the  surface  railway  to  the  short-haul 
business.  From  1914  to  1919  the  an- 
nual gross  earnings  of  the  company  fell 
from  $14,295,000  to  $12,418,000,  while 
the  Interborough  gross  earnings,  sub- 
way and  elevated,  during  the  same 
period  increased  from  $34,128,000  to 
$43,814,000.  While,  since  July  1,  1919, 
there  has  been  a  partial  return  of  the 
surface  line  earnings,  any  further 
marked  increase  in  surface  line  earn- 
ings is  too  problematical  to  count  on 
with  confidence.  Headways  are  now 
close  enough  to  get  all  the  business 
available  in  the  inner  part  of  the  sys- 
tem, and  it  is  doubtful  if  any  further 
business  might  be  obtained  in  outly- 
ing sections  from  more  frequent  head- 
ways using  safety  cars. 

The  only  relief  possible  to  increase 
gross  earnings,  therefore,  seems  to  be 
in  an  increase  in  fares.  An  analysis 
of  the  fare  situation  and  the  traffic  on 
the  road  leads  the  engineers  to  the 
conclusion  that  the  answer  cannot  be 
found  in  a  5-cent  fare  with  a  1,  2, 
3,  or  even  5-cent  transfer  charge, 
but  that  the  most  simple  and  effective 
way  is  to  inaugurate  a  flat  increase  in 
rate  with  free  transfeis.  The  same 
analysis  of  the  traffic  leads  the  engi- 
neers to  the  conclusion  that  the  sur- 
face lines  are  of  no  particular  impor- 
tance as  feeders  to  the  rapid  transit 
system,  but  that  the  surface  lines'  use- 
fulness will  continue  to  be  confined  to 
the  crosstown  and  short-haul  business. 

Service  at  Cost  Recommended 
The  report  calls  the  arrangement  be- 
tween the  New  York  Railways  and  the 
Interborough  Rapid  Transit  Company 
advantageous  for  the  former.  The  sur- 
face lines,  at  a  cost  of  one-fifth  the 
total   general   management  cost  of  the 


entire  system,  Interborough  and  sur- 
face combined,  get  the  benefit  of  the 
service  and  judgment  of  an  organiza- 
tion of  great  ability  and  experience. 
This  applies  as  well  to  purchasing, 
maintenance  of  equipment,  and  power, 
and  the  cumulative  effect  of  these  fac- 
tors is  of  undoubted  advantage  to  the 
New  York  Railways.  A  detailed  analy- 
sis of  power  rates  and  the  relation 
from  a  power  standpoint  between  the 
New  York  Railways  and  the  Interbor- 
ough Rapid  Transit  Company  is  given 
in  the  discussion  of  the  report.  It  is 
of  interest  to  note  that  for  the  year 
1919  the  power  costs  of  the  New  York 
Railways  were  3.38  cents  per  car-mile 
as  compared  with  5.40  cents  per  car- 
mile  for  the  Philadelphia  Rapid  Transit 
Company. 

Under  the  discussion  of  the  franchise 
situation  in  New  York,  the  engineers 
recommend  that  the  New  York  Rail- 
ways and  the  city  work  out  a  plan  pro- 
viding for  a  service-at-cost  franchise. 
A  short  analysis  of  what  is  meant 
by  this  term  is  given  and  reference  is 
made  to  other  cities  in  which  such  a 
plan  is  in  successful  operation. 


Financial 
News  Notes 


Valuation  Commission  Created. — The 

bill  creating  a  commission  to  value  the 
public  utility  properties  in  New  Jersey 
and  especially  the  Public  Service  Rail- 
way has  been  passed  by  the  New  Jersey 
Legislature.  The  commission,  under 
whose  direction  the  work  will  be  car- 
ried out,  consists  of  the  Governor,  State 
Comptroller  and  State  Treasurer. 

Receiver  Discharged. — J.  D.  Whitte- 
more  was  discharged  as  receiver  for  the 
West  Virginia  Traction  &  Electric  Com- 
pany, Wheeling,  W.  Va.,  on  April  14. 
As  announced  in  the  Electric  Railway 
Journal  for  April  10,  page  772,  the 
line  will  be  transferred  to  the  Wheeling 
Public  Service  Company,  details  of  the 
capitalization  of  which  were  given  at 
that  time. 

Will  Seek  Permission  to  Abandon 
Lines. — The  Steubenville,  East  Liver- 
pool &  Beaver  Valley  Traction  Company, 
East  Liverpool,  Ohio,  notified  the  May- 
ors of  East  Liverpool,  Wellsville  and 
Steubenville  on  April  16  that  it  would 
apply  on  or  about  May  1  to  the  State 
Public  Utilities  Commission  for  permis- 
sion to  abandon  three  lines  in  East 
Liverpool,  two  in  Steubenville  and  make 
changes  in  its  service  at  Wellsville  be- 
cause of  a  loss  of  $167,513  last  year. 
The  company  appeals  for  additional 
revenue.  The  present  city  fare  is  5 
cents. 

Receiver  for  Road  at  Olean. — William 
A.  Dusenbury,  Olean,  N.  Y.,  has  been 
appointed  receiver  for  the  Western  New 
York    &    Pennsylvania    Traction    Com- 


pany, Olean,  by  Justice  Cole  in  the 
Supreme  Court  in  Buffalo.  The  ap- 
pointment was  made  on  behalf  of  a 
judgment  creditor.  The  action  was  not 
opposed  by  the  company.  Wilson  R. 
Page  resigned  recently  from  the  presi- 
dency of  the  company  and  the  manage- 
ment and  operation  of  the  line  were 
taken  over  by  Day  &  Zimmerman,  Phil- 
adelphia, Pa.  Mr.  Dusenbury  will  con- 
tinue as  receiver  under  bond  of  $100,000. 

Three- Year  Notes  Sold  by  Milwaukee 
Company. — Spencer  Trask  &  Company, 
New  York,  N.  Y.,  are  offering  for  sub- 
scription $2,000,000  of  three-year  7 
per  cent  secured  gold  notes  of  the  Mil- 
waukee Electric  Railway  &  Light  Com- 
pany, Milwaukee,  Wis.,  due  on  May  1, 
1923.  The  offering  price  is  971  and  in- 
terest to  yield  full  8  per  cent.  Interest 
li  payable  on  May  1  and  Nov.  1.  The 
notes,  in  addition  to  being  a  direct  ob- 
ligation of  the  company,  will  be  se- 
cured by  the  pledge  of  $3,000,000  of 
general  and  refunding  mortgage  5  per 
cent  bonds,  due  in  1951.  This  is  presum- 
ably a  refunding  operation  as  the  com- 
pany has  $2,000,000  of  two-year  7  per 
cent  notes  coming  due  on  May  1. 

Preferred   Stock   Dividend    Passed. — 

The  dividend  on  the  preferred  stock  of 
the  Nashville  Railway  &  Light  Com- 
pany, Nashville,  Tenn.,  payable  ordi- 
narily on  April  1,  1920,  was  passed  be- 
cause of  an  action  of  the  Public  Utilities 
Commission  of  the  State  of  Tennessee 
in  connection  with  the  application  of 
the  company  for  an  increase  in  fare. 
I  This  increase  was  granted  on  certain 
conditions,  one  of  which  was  that  "until 
such  time  as  the  commission  shall 
establish  rates  on  the  permanent  basis 
of  the  amount  invested  in  the  property 
of  the  company,  and  upon  which  it  is 
entitled  to  a  proper  return,"  the  com- 
pany not  pay  dividends.  The  $274,000 
of  Nashville  &  Edgefield  bonds  due  on 
Jan.  1  were  paid  at  maturity.  Refund- 
ing and  extension  bonds  of  a  like 
amount  were  issued  by  the  Nashville 
Railway  &  Light  Company. 

Call  for  Deposits. — A  committee  has 
asked  the  holders  of  the  first  mortgage 
5  per  cent  bonds  of  the  Ft.  Wayne, 
Van  Wert  &  Lima  Traction  Company, 
Springfield,  Ohio,  on  which  interest  was 
defaulted  on  Jan.  1,  1920,  to  deposit 
their  bonds,  with  all  unpaid  coupons,  in- 
cluding that  of  Jan.  1,  1920,  attached, 
with  either  the  Fidelity  Trust  Company, 
Philadelphia,  Pa.,  or  the  People's  Sav- 
ings &  Ti-ust  Company,  Pittsburgh,  de- 
positaries. The  committee  is  composed 
of  J.  C.  Neff,  chairman.  Fidelity  Trust 
Company,  Philadelphia;  George  K.  John- 
son, Penn  Mutual  Life  Insurance  Com- 
pany, Philadelphia;  George  deB.  Greene, 
and  Thomas  J.  Walsh,  E.  H.  Rollins  & 
Sons,  New  York;  A.  C.  Robinson, 
People's  Savings  &  Trust  Company, 
Pittsburgh,  with  T.  H.  Atherton,  secre- 
tary, 325  Chestnut  Street,  Philadelphia, 
Pa.  The  company  is  included  in  the 
system  of  the  Ohio  Electric  Railway, 
the  operating  management  of  which  has 
passed  to  Day  &  Zimmerman,  Philadel- 
phia, under  conditions  outlined  recently 
in  the  Electric  Railway  Journal. 
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St.  Louis  Fare  Reduced 

Commiasion  Orders  7-Cent  Flat  Rat« — 

FindR  Return  Under  8-Ceiit 

Fare  Excessive 

Declaring;  revenues  resulting  from  an 
8-cent  cash  fare  to  be  excessive,  the 
Missouri  Public  Service  Commission  on 
April  2  ordered  the  United  Railways 
of  St  Lonis  to  reduce  its  rate  to  7 
centa  straight.  The  company  was  di- 
rected to  lower  the  rate  for  children 
from  4  cents  to  3  cents.  Improvements 
in  the  service  were  also  specified.  The 
commission's  order  became  effective  on 
.\pril  10.  The  new  rates  are  to  con- 
tinue operative  until  Jan.  1,  1921. 

In  reaching  an  estimate  of  the  value 
of  the  company's  property,  the  com- 
mission accepted  two  valuations,  one 
of  $60,000,000,  and  the  other  of  $60,- 
000,000,  for  the  entire  physical  proper- 
ties in  St  Louis  city  and  county.  This 
was  done  in  the  absence  of  the  true 
valuation  of  the  property,  which  the 
commission  announced  will  be  com- 
pleted by  its  engineers  and  account- 
ants within  a  short  time. 

$950,000  Reduction 

Basing  its  conclusions  on  figures  sub- 
mitted for  the  period  from  November 
to  February,  the  commission  decided 
that,  under  the  existing  fares,  the 
United  Railways  would  show  an  approx- 
imate return  of  7.45  per  cent  for  the 
entire  year  if  the  valuation  were 
placed    at    $60,000,000,    and    8.95    per 


mitted  to  furnish  the  extra  cars  at  the 
rate  of  two  a  week. 

According  to  the  findings  of  the  com- 
mission, the  company  is  expected  to 
transport  284,000,000  passengers  in 
1920.  The  number  of  passengers  in 
November  was  21,931,788;  in  December 
it  rose  to  22,984,394.  The  revenues  for 
the  two  months  were  $1,606,685  and 
$1,683,268,  respectively.  For  the  same 
months  in  1917,  when  the  flat  5-cent 
fare  was  operative,  the  revenues  were 
$1,063,446  for  November  and  $1,088.- 
440  for  December. 

Traffic  Increase  Shown 

Increases  in  revenue  and  the  num- 
ber of  passengers  carried  during  Janu- 
ary and  February,  1920,  corresponding 
to  those  shown  in  November  and  De- 
cember, were  shown.  The  commission 
based  its  estimate  of  the  increasing 
number  of  passengers  on  the  fact  that 
more  persons  ride  in  the  summer. 

The  new  rates  are  effective  from 
April  10  to  Jan.  1,  1921,  with  the  com- 
mission retaining  jurisdiction  to  again 
fix  the  rates  upon  the  definite  appraisal 
of  the  company  property. 

The  city  has  applied  to  the  commis- 
sion for  a  rehearing  of  its  order,  ask- 
ing that  the  rate  be  further  reduced 
to  61  cents.  In  its  motion  for  rehear- 
ing the  city  alleges  that  the  commis- 
sion's allowance  of  6  per  cent  of  the 
company's  gross  revenue  for  injury  and 
damage  reserve  is  excessive.  The 
motion  also  objects  to  the  setting  aside 


cent  if  the  $50,000,000  valuation  were    annually   of  $1,500,000  for  the   depre- 
to  be  accepted.  ciation  reserve  and  claims   that  $900,- 

Thia  rate  of  return,  the  report  states,    000  would   be   adequate   for   this   pur- 

woold  be  excessive,  and  a  reduction  in    pose.  

fans   was   therefore   authorited.     The  ■ 

UTing  to  the  public  by  the  reduction 
is  estimated  at  $960,000  a  year,  accord- 
ing to  J.  L.  Harrop,  chief  engineer  for 
the  commisaion. 

The  decision  was  made  following  an 
application  of  the  receiver  for  an  ex- 
troiAao  of  the  present  fares  for  the 
ensuing  year.  Attorneys  for  the  city, 
who  opposed  the  extension,  declared 
that  the  annual  revenue  of  the  com- 
pany was  more  than  60  per  cent  greater 
than  under  the  5-cent  fare,  and  that 
the  rrvcnno  was  increasing  each  month. 
Since  Nov.  1,  1919,  the  fare  has  been  7 
centa  for  tokens  in  quantities  of  fifty 
or  more,  7|  centa  when  purchased  in 
pairs  from  conductors,  seven  fares  for 
M  cents,  and  8  cents  for  single  fares. 
Children's  fares  have  been  two  for  7 
cents,  or  4  cents  for  single  fares. 


M oa  TRAatm 

The  dMMoa  was  reached  by  the 
unanimoot  Tota  of  the  entire  commis- 
sion, sitting  in  Jefferson  City.  The  or- 
der directed  the  receiver  for  the  com- 
pany to  place  In  operation  fifty  addi- 
tioaal  trailers.     The  company  is  per- 


Atlanta  Company  Wants 
8-Cent  Fare 

A  petition  for  increase  in  rates  which 
the  Georgia  Railway  &  Power  Com- 
pany, Atlanta,  Ga.,  has  announced  it 
will  file  with  the  Railroad  Commission 
contemplates  an  advance  of  33)  per 
cent  in  all  classes  of  service,  including 
gas,  electric  and  railway  service.  In 
the  case  of  gas  the  rate  would  be  in- 
creased from  $1.25  per  1,000  cubic  feet 
to  $1.66  per  1,000  cubic  feet,  the  max- 
imum rates  subject  to  10  per  cent 
discount 

The  maximum  rate  for  electric  serv- 
ice is  now  8  cents  per  kilowatt  hour. 
The  new  rate  would  be  10.6  per  kilo- 
watt hour.  The  increase  proposed  in 
railway  fares  would  raise  the  fare  from 
6  centa  to  8  cents. 

The  request  for  rate  increases  will 
be  based  on  the  increased  cost  of  oper- 
ation of  the  company,  included  in  which 
is  the  recent  award  of  a  15  per  cent 
increase  to  motormen  and  conductors 
of  the  company.  This  increase 
granted  through  arbitration. 


Auto  Deadline  Does  It 

Anti-Parking  Rules  Reduce  Congestion 

and  Speed  Up  Railway  Traffic 

in  Los  Angeles 

Restrictions  on  the  parking  of 
vehicles  within  the  congested  district  of 
Los  Angeles,  Cal.,  are  having  a  marked 
effect  in  improving  electric  railway 
service  in  that  city.  Although  the  "no- 
parking"  regulations  have  been  in  force 
for  only  two  weeks,  they  have  already 
accomplished  results  which,  according 
to  H.  Z.  Osborne,  Jr.,  chief  engineer 
of  the  city's  public  utilities  department 
fully  justify  their  existence.  The  oper- 
ation of  cars  has  been  speeded  up  by 
the  cutting  down  of  headway,  and,  for 
the  first  time  in  years,  schedules  are 
being  maintained. 

The  so-called  "no-parking"  ordinance 
went  into  effect  on  April  10.  Under  it 
the  city's  business  district  is  divided 
into  three  sections,  a  "congested"  rone, 
a  semi-restricted  section,  and  an  un- 
restricted area.  Within  the  first  of 
these,  the  parking  of  vehicles  is  pro- 
hibited between  the  hours  of  11  a.m. 
and  6:15  p.m.  Outside  of  this  "con- 
gested" area,  but  still  within  the  busi- 
ness district  proper,  is  a  zone  within 
which  automobiles  may  be  parked  for  a 
period  of  two  hours  without  police  in- 
terference. Beyond  the  boundaries  of 
this  area,  unrestricted  parking  is  per- 
mitted. The  use  of  the  "left-hand 
turn"  is  also  prohibited  within  the  no- 
parking  hours. 

Drastic  Measures  Needq) 

The  ordinance  was  passed  by  the 
City  Council  some  time  ago  as  a  means 
of  relieving  a  condition  of  congestion 
declared  by  competent  observers  to  have 
few  parallels  in  the  United  States. 
Drastic  regulations  to  control  the  move- 
ment of  vehicular  traffic  were  recom- 
mended by  the  State  Railroad  Commis- 
sion as  offering  the  best  hope  of  rem- 
edying the  situation.  The  no-parking 
plan  was  described  in  detail  in 
the  EixcTRic  Railway  Journal  for 
March  20,  page  623. 

The  speeding  up  of  rush-hour  traffic 
has  been  the  most  striking  result  of  the 
enforcement  of  the  new  rules.  Elec- 
tric railway  cars,  both  local  and  inter- 
urban,  are  moving  through  the  city 
streets  without  delay.  Schedules  are 
being  maintained  without  the  interrup- 
tions which  have  been  frequent  in  the 
past. 

Car  riders  are  arriving  home  in  the 
evening  from  ten  to  fifteen  minutes 
earlier  than  formerly.  In  the  past  It 
has  been  a  common  occurrence  for  cars 
to  be  delayed  from  forty  minutes  to 
one  hour  or  more.  These  delays,  which 
resulted  from  congestion  in  the  busi- 
ness district  have  been  reduced  to  a 
minimum. 

Pedestrian  traffic,  also,  has  been 
speeded  up  and  has  been  placed  on  a 
basis  of  greater  safety.  At  the  busiest 
comer  of  the  central  district  a  check 
of  persons  crossing  the  street  between 
the  hours  of  5  and  6  p.m.  shows  an 
increase  in  foot-travel  of  30  per  cent. 
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Washington  Increase  Granted 

Commission  Allows  Eight-Cent  Cash  Fare  on  All  Lines  of  District — 
Tax  Readjustment  Urged 

Cash  fares  on  all  the  electric  railway  lines  of  Washington,  D.  C,  will  advance 
from  7  cents  to  8  cents  on  May  1  under  the  terms  of  an  order  issued  on  April  15 
by  the  Public  Utilities  Commission  of  the  District  of  Columbia.  The  increase 
affects  the  lines  of  the  Washington  Railway  &  Electric  Company,  the  Capital 
Traction  Company,  the  Washington-Virginia  Railway,  the  East  Washington 
Heights  Traction  Railroad  and  their  subsidiaries.  Four  tickets  will  be  sold 
for  30  cents.  The  2-cent  charge  for  inter-company  transfers  will  continue, 
there  being  no  charge  for  transfers  between  the  lines  of  the  same  company. 
The  new  rates  will  remain  in  effect  until  Jan.  1,  1921. 


I 


THE  commission  based  its  order 
upon  the  application  of  the  Wash- 
ington Railway  &  Electric  Com- 
pany for  relief  beyond  that  afforded  by 
the  7-cent  cash  fare  with  four  tickets 
for  25  cents,  which  was  put  into  effect 
Nov.  1,  1919.  Early  last  January  the 
company  requested  the  commission  to 
sanction  a  further  increase  in  fare, 
stating  that  it  could  not  long  continue 
to  operate  at  the  7-cent  rate.  At  sub- 
sequent hearings  William  F.  iHam, 
president  of  the  road,  testified  that 
during  the  preceding  twenty  months  the 
company  had  operated  at  a  loss  of 
more  than  $1,100,000. 

$625,000  Estimated  Increase 

The  new  rate  will,  it  is  estimated  by 
the  commission,  increase  the  company's 
revenue  by  $625,000  annually.  This  is 
less  than  the  amount  declared  by  the 
company  to  be  necessary  to  assure  i> 
return  of  6  per  cent  upon  the  invest- 
ment. Under  the  new  rates  the  return 
on  the  railway  investment  of  the  Dis- 
trict taken  as  a  whole  will,  it  is  be- 
lieved, be  slightly  in  excess  of  7  per 
cent. 

The  Capital  Traction  Company  had 
not  applied  for  an  increase,  but  the  com- 
mission deemed  it  advisable  to  order  a 
uniform  rate  for  both  roads.  The  two 
systems  are  highly  competitive  in  the 
central  section  of  the  city,  and  the 
commission  feared  the  demoralizing 
effect  of  a  disparity  in  rates.  Further 
adjustment  of  revenue  to  give  both 
systems  approximately  the  6  per  cent 
return  declared  by  the  commission  to 
be  just  should,  in  that  body's  opinion, 
come  from  Congress  in  the  shape  of  reg- 
ulation of  the  tax  rate.  On  this  point 
the  commission  said: 

The  commiHslon  is  of  the  opinion  that 
only  a  part  of  the  relief  asked  for  should 
li«  secured  by  an  increase  In  rates  of  fare 
md    that    in    fixing   a   rate    the   commission 

hould  assume  that  Congress  will  also 
•rant    relief    through    a    modified    form    of 

axation.     . 

The  commisBion  is  faced,  therefore,  with 
the  necessity  of  granting  an  increase  to 
hoth  systems,  but  it  believes  that  the  Con- 
^-ress  should  readjust  the  method  of  tax- 
ation so  that  the  Washington  Railway  & 
I  :iectric    Company    will    be    relieved    of    a 

•ortlon  of  its  present  tax  burden.     The  rev- 

MUes  of  the  di.strict  thus  diminished  would 
"•.  recouped  by  increasing  the  tax  on  the 
other  system,  and  this  increased  tax  would 
in  turn  offset  the  fare  Increase  granted  to 
that  company  solely  to  protect  the  public 
from  the  evil  consequences  of  different 
rates  of  fare  for  the  several   companies. 

The  proposed  Increased  fare  will  under 
existing  law  unduly  Increase  the  revenues 
of  the  Capital  Traction  Company,  but  If 
the  street  railway  lines  of  the  District  of 
f'olumhia  he  considered  as  a  whole  the  new 
rate  will  yield  a  return  only  slightly  in 
excess  of  7  per  cent  on  the  combined  fair 
value  of  all  the  street  railway  property  used 
and    useful    for   street    railway   purposes   In 


the    District  of  Columbia  as  heretofore   de- 
termined  by  this   commission. 

A  proposal  to  establish  a  zone-fare 
system  was  considered  by  the  commis- 
sion, but  was  rejected  as  impracticable 
under  existing  conditions.  The  order 
referred  to  the  proposal  as  follows: 

At  the  request  of  the  commission,  the 
Washington  Railway  &  Electric  Company 
presented  information  through  its  expert. 
Prof.  Albert  S.  Richey,  of  the  application 
of  a  zone  system  to  its  lines.  Decided 
opposition  was  manifested  by  individual 
citizens  and  by  representatives  of  various 
civic  bodies  to  the  adoption  of  any  form 
of  measured  service,  and  while  the  commis- 
sion believes  that  it  is  right  and  just  in 
principle  that  the  users  of  a  public  service 
.should  pay  for  that  service  as  far  as  pos- 
sible in  proportion  to  the  cost  of  furnishing 
it  to  them,  it  is  of  the  opinion  that  under 
liresent  conditions  it  is  Inadvisable  to 
adopt  a  zone  system  of  street  car  fares  or 
any  other  form  of  measured  street  railway 
service. 


Wants  Jitney  Menace  Removed 

As  a  means  of  reducing  the  deficit  in 
the  operation  of  the  Seattle  (Wash.) 
Municipal  Railway,  Mayor  Hugh  M. 
Caldwell,  in  a  communication  to  the 
City  Council,  asks  for  more  stringent 
regulation  of  the  jitneys.  D.  W.  Hen- 
derson, general  superintendent  of  rail- 
ways, estimates  that  curtailment  of  the 
jitney  competition  would  result  in  an 
additional  revenue  of  approximately 
$200,000  annually  for  the  railway. 
Mayor  Caldwell  wants  the  jitneys  to 
operate  on  schedule  and  the  equipment 
to  be  subject  to  city  inspection.  The 
operation  of  jitneys  in  Seattle  began 
in  1915,  when  1,500  buses  entered  the 
service.  At  present  about  215  jitneys 
are  operating  in  the  city. 

Mayor  Caldwell  urges  that  the  Coun- 
cil consider  first  of  all  the  fact  that 
the  municipal  railway  should  be  so  op- 
erated as  to  pay  expenses.  He  points 
out  the  injustice  of  permitting  the  jit- 
neys to  scoop  up  the  cream  of  the  busi- 
ness, leaving  the  railway  to  maintain 
its  schedule  throughout  the  day,  re- 
gardless of  whether  or  not  it  is  profit- 
able to  do  so.  Mr.  Caldwell  concurs  in 
the  recommendation  of  the  superintend- 
ent of  railways  that  legislation  should 
be  passed  by  the  city  requiring  the 
operators  of  jitney  buses  to: 

(a)  Secure  a  license  to  operate  a  motor 
bus  (and  this  should  Include  inspection  with 
the  right  of  suspension  or  revocation). 

(b)  To  operate  according  to  schedule  be- 
tween the  terminals  of  route  applied  for  and 
at  fixed  rates  of  fare. 

(c)  All  vehicles  used  in  motor  bus  serv- 
ice to  be  subject  to  inspection  as  to  equip- 
ment. 

Mayor  Caldwell  also  submitted  a  re- 
port of  E.  A.  Mitchell,  transportation 
inspector,  declaring  that  city  lines  can 
take  care  of  40  per  cent  more  business 


than  is  now  being  carried.  Mr.  Mitchell, 
in  his  report,  calls  attention  to  the 
unfair  methods  used  by  jitney  drivers 
to  secure  business. 

A  report  submitted  by  the  weights 
and  measures  division  indicates  that 
the  personnel  of  the  jitney  organization 
is  far  from  satisfactory  and  is  not  sub- 
ject to  proper  supervision. 

The  utilities  committee  of  the  Coun- 
cil has  asked  W.  F.  Meier,  Corporation 
Counsel,  to  prepare  an  ordinance  pro- 
viding for  the  regulation  of  the  jit- 
neys. 

Local  Regulation  Proposed 

People  of  St.  Paul  Will  Vote  on  May  4 

on  Putting  Fare  Control  in  Hands 

of  Council 

At  the  general  city  election  on  May 
4,  the  people  of  St.  Paul,  Minn.,  will 
vote  upon  a  proposed  amendment  to 
the  charter  of  the  St.  Paul  City  Rail- 
way authorizing  the  City  Council  to 
regulate  the  fares  to  be  charged  by 
the  company,  providing,  however,  a 
maximum  of  7  cents  with  free  trans- 
fer. The  ordinance  has  been  passed  by 
the  City  Council  and  accepted  by  the 
company.  It  now  awaits  action  by  the 
people.  The  original  ordinance  was 
approved  on  Sept.  20,  1889.  It  has 
nineteen  years  to  run. 

It  is  prescribed  in  the  amendment 
that  in  no  event  shall  the  company  be 
entitled  to  more  than  the  present  6- 
cent  fare  until  it  shall  have  built  and 
put  in  service  sufficient  cars,  or  is 
furnishing  car  service  as  prescribed  by 
the  city  ordinance.  The  company  is 
specifically  relieved  from  any  5  per 
cent  gross  earnings  tax  because  such 
a  tax  tends  to  increase  the  fares.  The 
company  does  not  now  pay  any  such 
gross  earnings  tax. 

While  some  doubt  exists  in  the 
minds  of  city  officials  as  to  whether 
this  ordinance  will  be  approved  at  the 
election  there  is  still  pending  in  the 
Federal  Court  a  suit  brought  by  the 
company  to  restrain  the  city  from  en- 
forcing the  service  feature  of  the  or- 
dinance now  in  force.  The  injunction 
is  in  the  form  of  a  temporary  restrain- 
ing order.  The  hearing  as  to  whether 
this  shall  be  made  permanent  may  be 
called  at  any  time. 

The  ordinance  will  in  effect  do  four 
things  if  approved: 

It  will  grant  to  the  City  Council  the 
power  to  regulate  and  fix  fares. 

It  will  prohibit  the  Council  from  ever 
fixing  the  rate  higher  than  7  cents,  but  will 
not  establish  a  minimum. 

It  will  prohibit  the  company  from  ever 
receiving  any  increase  unless  and  until  It 
provides  cars  sufllcient  to  furnish  the  serv- 
ice prescribed  by  the  city  ordinances. 

It  will  place  the  company  under  all  re- 
strictions and  regulations  contained  in  the 
city  charter  relating  to  public  utilities, 
excepting  only  that  ft  will  specifically  ex- 
empt the  company  from  paying  the  gross 
earnings   tax. 

The  controversy  over  service  by  the 

railway  originated  two  years  ago.     The 

company  pleaded  that  it  was  operating 

at   a   loss   and   asked   relief  from    the 

Council  in  the  way  of  larger  fares  than 

those  prescribed  in  the  ordinance.    The 

Council    had    this    under   consideration 

for  a  long  time  and  in  1918  made  an 

audit  of  the  company's  books  through 
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a  certified  accountant.  The  result  indi- 
cated that  the  company  was  operating 
at  a  loss,  the  finding  based  on  the  un- 
derstanding that  the  figures  it  fur- 
nished the  city  were  correct.  In 
August,  1919,  F.  L.  Powers  succeeded 
Commissioner  Oscar  Keller  in  charge 
of  public  utilities  and  he  took  an  im- 
mediate interest  in  the  question. 

Mr.  Powers  had  another  examination 
made,  by  the  chief  accountant  of  the 
department,  and,  excepting  an  amount 
set  aside  by  the  company  for  depre- 
ciation, a  matter  upon  which  author- 
ities might  disagree,  it  was  found  that 
the  company  was  operated  at  a  loss 
in  1919.  After  the  cost-of-service 
franchise  failed  of  approval  at  a  spe- 
cial election  last  fall  in  Minneapolis 
the  plan  was  proposed  to  the  St.  Paul 
company  that  the  city  regulate  the 
fares,  the  advance  and  decline  to  be 
left  to  the  judgment  of  the  Council. 
This  amendment  to  the  ordinance  was 
prepared  by  Commissioner  Powers  and 
submitted  to  the  company.  In  due  time 
the  company  filed  its  acceptance  of  the 
ordinance.  The  matter  will  now  go  be- 
fore the  people. 


City's  Appeal  Denied 

New  York  Commission  Rules  Rochester 

Lines  Are  Fulfilling  Requirements 

Under  Present  Conditions 

The  application  made  by  the  city  of 
Rochester  to  the  Public  Service  Com- 
mission for  the  Second  District  of  New 
York  for  an  order  directing  the  New 
York  State  Railways  to  increase  the 
railway  service  in  Rochester  was  denied 
on  April  16.  In  the  opinion  the  com- 
mission said: 

It  nppvarlnic  from  the  evidence  that 
order*  heretofori-  mnd,-  by  thin  rommlulon 
With  regard  to  i-ciulpmrnt  hikI  iiervlce  In  the 
pltf  of  Rochester  have  not  been  dUobeyed 
by  nald  railway  company,  except  for  a 
•hnrt    iMTlod   durlns  a   tlm<!   of  emergency  : 

and  t'  ■'    •'■■■  '——'••■-  ■■'  <i i"iny  are 

not  inny    to 

furiii  .r  lerv- 

!•  •     '  .ind   the 

II  thnt  under 
1 'I.  th<'   mnk- 

.  ■    .     .    -, ;...    ...'     lafKe    adtll- 

ti-.iiM  I..  -.1  \  H  i.  whli-h  nr«*  f(iun<l  to  be 
ri.  ••..<'. II  \  ^M>tili|  b4<  an  tirbltriiry  and  iin- 
riuj>onut>l<:  ixirrlin'  of  the  power  poMeMcd 
by  It  umler  aubtllvlalon  2  of  aactlon  4t  of 
the    Public-    8ervU-e    Commlaalon'a    law. 

In  consequence  the  commission  ruled 
that  the  order  to  show  cause  in  the  case 
be  discharged  and  the  case  closed  on 
the  book*  of  the  commission. 

Commissioner  Barhite  wrote  the  pre- 
vailing opinion.  lie  is  sustained  by 
Chairman  Hill  and  Commissioner 
Irvin.  Commissioner  Kellogg  dis- 
sented. Commissioner  Van  Namee,  re- 
cently appointed,  was  excused  from 
voting.  In  dissenting.  Commissioner 
Kellogg  favored  the  issuing  of  an  order 
directing  the  respondent  to  furnish 
service  "which  shall  be  adequate  as  re- 
quired by  ■•ctiona  26  and  49,  subdivi- 
sion 2.  of  th«  Public  S«rvic«  Commis- 
sion taw." 

Commissioner  Barhite  found  that  the 
rkilway  obeyed  the  commission's  order 
to  reroute  the  Monroe  Avenue  line  and 
also  to  inrrcaa*  its  service  in  non-rush 
hours  up  to  Jan.   16  hut,  which  sick- 


ness of  employees  and  severe  weather 
prevented.  Commissioner  Barhite  also 
recited  that  the  company  set  up  the 
claim  that  the  commission  had  no  au- 
thority in  law  to  confiscate  its  prop- 
erty. This  is  what  the  company  al- 
leged would  be  brought  about  by  an 
order  to  increase  service  with  an  in- 
crease in  fare. 

The  law  of  New  York  State  provides 
that  where  the  Public  Service  Commis- 
sion fixes  rates  it  shall  have  due  regard 
pmong  other  things  to  a  reasonable 
average  return  upon  the  value  of  the 
property  actually  used  in  the  public 
service  and  to  the  necessity  of  making 
reservations  out  of  income  for  surplus 
and  contingencies.     Mr.  Barhite  said: 

If  it  be  contended  that  if  a  rate  when 
nxed  i.^  fair  and  reasonable,  that  such  rate 
is  fair  for  all  the  lime  does  not  follow. 
While  it  is  true  that  these  cases  deal  with 
rates  of  fare  as  flxe<l  by  statute,  as  dis- 
tinguished from  the  Rochester  contract,  it 
<-annot  be  said  that  the  distinction  takes 
away  from  the  company  the  protection  of 
the  Constitution,  which  is  the  supreme  au- 
thority In  the  land.  Even  if  it  be  urged 
that  the  State  Constitution.  Article  III, 
section  18.  takes  away  the  protection 
guaranteed  by  the  United  States  Constitu- 
tion, then  the  only  result  would  be  that  that 
particular  section  of  the  State  Constitu- 
tion, to  which  reference  is  made,  ia  Itself 
unconstitutional. 

Mr.  Barhite  finds  that  in  view  of  the 
legal  right  which  the  New  York  State 
Railways  has  to  demand  a  proper  com- 
pensation for  its  services,  the  commis- 
sion might  make  some  "other"  order 
with  regard  to  service  if  it  appears  that 
its  present  rate  of  fare  will  not  furnish 
such  service. 

The  commissioner  refers  to  the  rec- 
ord showing  the  deficit  for  operation 
in  1919  in  the  5-cent  zone  in  Rochester, 
which  was  $643,171,  and  on  the  sub- 
urban lines  $80,443,  and  that  no  es- 
timated deficit  for  a  future  twelve- 
month period  with  an  increased  proper 
service  in  the  5-cent  zone  would  amount 
to  $835,974.  He  asks,  therefore,  whether 
the  present  fare  in  Rochester  is  just 
and  reasonable  for  the  company.  In 
this  connection  the  commissioner  said: 

It  Is  evident  from  the  authorities  to  which 
attention  has  been  cBlle<l.  that  the  .Mew 
Vork  .stall-  Railways  has  an  absolute  rlRht 
to  nn  income  which  will  pay  not  alone  Its 
n«'cessHr>'  exiM'nses  of  op4*ration,  and  Its 
prop<T  nxed  <-harges,  but  will  proiUice  a 
fund  sufflclent  to  provide  a  surplus  for 
conlinKencies  and  a  proi>er  and  reasonable 
return  upon  the  value  of  the  property  used 
In  Its  business.  It  is  further  apparent  that 
if  the  present  rate  flxed  by  the  contract 
In  not  sufTlcient  to  furnish  the  amount  of 
money  necessary  to  provide  for  the  pur- 
poses tf»  which  attention  has  lM-«»n  called, 
the  State  cannot,  and  if  It  can,  nhoulfl 
not  attempt  to  force  the  company  to  per- 
form  services   beyond   Its  power. 


City  Has  Power  Over  Rates 

Four  of  the  five  judges  of  the  Appel- 
late Division  of  the  Supreme  Court  of 
Ontario  have  ruled  in  a  suit  respecting 
the  lyondon  Street  Railway  that  the 
city  of  I.rf>ndon  has  power  to  alter  a 
contract  covering  fares  incorporated  in 
a  franchise  agreement,  without  a  vote 
of  the  citizens  or  the  consent  of  the 
provincial  I.«gislature  or  the  Hydro 
Electric  Power  C/Ommission  of  Ontario. 
The  City  Council  to  end  a  strike  last 
July  passed  a  municipal  by-law  permit- 
ting an  increase  in  fares  from  seven 
and   nine  tickets  for  a  quarter  to  six 


and  eight  tickets.  A  judge  of  the 
Supreme  Court  quashed  the  by-law 
and  restored  the  old  rates.  The  cor- 
poration counsel  had  given  his  opinion 
that  the  Council  of  an  Ontario  munici- 
pality was  debarred  from  altering  a 
franchise  agreement  by  provincial 
legislation. 

The  street  railway  company's  legal 
advisers  obtained  the  Council's  permis- 
sion to  appeal  in  the  name  of  the  city 
of  London  and  established  the  City 
Council's  rights  and  the  by-law's  va- 
lidity, only  one  of  the  five  Appellate 
Division  judges  dissenting. 

The  platform  men  of  the  London 
Street  Railway  at  present  receive  a 
maximum  rate  of  44  cents  an  hour. 
They  now  want  65  cents  an  hour.  This 
demand  the  company  has  announced  it 
is  unable  to  satisfy  and  another  strike 
is  threatened  for  May  1. 


Orders  City  to  Cease  Bus 
Operation 

Operation  of  buses  under  the  direc- 
tion of  Grover  A.  Whalen  as  Commis- 
sioner of  Plant  and  Structures  of  New 
York  City  is  in  violation  of  the  law, 
according  to  a  ruling  made  recently 
by  Justice  Cropsey  of  the  Supreme 
Court.  The  Justice  ordered  a  suspen- 
sion of  the  bus  service.  Justice  Cropsey 
held  that  there  had  been  no  emergency 
which  justified  the  operation  of  the 
buses.  He  said  that  the  operation  of 
the  buses  was  a  flagrant  violation  of 
the  law  and  held  that  the  city  had 
no  more  right  to  violate  the  law  than 
any  citizen.  The  suit  was  brought  by 
the  Brooklyn  City  Railroad  against  Mr. 
Whalen  individually  and  as  commis- 
sioner. On  application  of  counsel  for 
the  city,  the  Appellate  Division  of  the 
Supreme  Court  has  granted  a  tempo- 
rary stay  of  Justice  Cropsey's  order 
until  April  29. 

Justice  Edward  J.  Gavegan  of  the 
New  York  Supreme  Court  on  April  9 
signed  an  order  directing  the  city  to 
show  cause  why  a  temporary  injunction 
should  not  be  issued  suspending  opera- 
tion of  all  bus  routes  competing  with 
the  surface  lines  of  the  New  York  Rail- 
ways. Job  E.  Hedges,  receiver  for  the 
traction  company,  had  previously  ob- 
Uiinod  from  Federal  Judge  Julius  M. 
Mayer  an  order  directing  him  to  bring 
suit  to  have  the  operation  of  the  buses 
halted. 

The  State  Senate  on  April  20  passed 
H  bill  which,  if  it  becomes  law,  will 
give  the  city  of  New  York  power  to 
operate  bus  lines.  The  measure,  the 
passage  of  which  was  urged  by  Com- 
missioner Whalen,  would  legalize  the 
purchase  and  maintenance  of  motor 
buses  by  the  city.  As  originally  intro- 
duced by  Senator  Lynch,  it  authorized 
the  establishment  of  bus  routes  in  com- 
petition with  electric  railway  lines. 
The  bill  was  later  amended  to  prohibit 
said  competition,  and  in  amended  form 
was  passed  by  the  Senate.  It  is  now 
under  consideration  by  the  Assembly, 
which  is  expected  to  take  favorable 
action  on  the  measure. 
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Transportation 
News  Notes 


Fares    Up    on    Municipal    Line. — The 

board  of  directors  of  the  municipally 
owned  Norton,  Taunton  &  Attleboro 
Street  Railway,  Attleboro,  Mass.,  has 
voted  to  increase  the  single  fare  from 
7  cents  to  10  cents,  the  increase  to 
become  effective  at  once.  A  ticket  good 
for  fourteen  rides  will  be  sold  for  $1. 

Wants      More      in      Knoxville. — The 

Knoxville  Railway  &  Light  Company, 
Knoxville,  Tenn.,  has  applied  to  the 
State  Railroad  &  Public  Utilities  Com- 
mission for  permission  to  charge  a  7- 
cent  fare  with  2  cents  for  each  trans- 
fer. In  its  petition,  the  company  states 
that  it  operated  at  a  loss  of  $25,000  in 
1919. 

Seven  Cents  in  Attleboro. — Fares  on 
the  lines  of  the  Interstate  Consolidated 
Street  Railway,  Attleboro,  Mass.,  were 
raised  from  6  cents  to  7  cents  on  April 
18  under  a  temporary  order  of  the 
Massachusetts  Department  of  Public 
Utilities.  The  department  will  hold 
a  hearing  on  May  5  for  the  purpose 
of  fixing  a  permanent  rate. 

Zone  Changes  in  Worcester. — The 
Worcester  (Mass.)  Consolidated  Street 
Railway  has  made  several  changes  in 
the  zone  limits  on  its  lines  in  Worcester 
at  the  direction  of  the  Massachusetts 
Department  of  Public  Utilities.  The 
latter,  which  has  had  the  company's 
case  under  consideration,  has  intimated 
that  it  will  order  the  retention  of  the 
two-zone  system  with  a  7-cent  fare  in 
each  zone,  as  at  present. 

Side  and  Terminal  Service  Discon- 
tirued. — The  transportation  of  mails 
by  the  Kansas  City  (Mo.)  Railways 
between  the  Kansas  City  postal  sub- 
stations and  the  Union  Station  has  been 
discontinued.  The  mail  cars  have  been 
replaced  by  forty-three  motor  trucks. 
The  increase  in  mail,  especially  in  par- 
cel post  matter,  owing  to  many  new 
niail  order  houses  being  opened  in  Kan- 
sas City,  made  the  change  imperative. 

Raises  Commutation  Rates.  —  Com- 
mutation rates  on  the  lines  of  the 
Washington-Virginia  Railway,  Wash- 
ington, D.  C,  were  raised  on  April  16 
under  authority  granted  by  Interstate 
Commerce  Commission.  The  price  of 
twenty-trip  tickets,  good  for  a  period 
of  two  weeks,  was  increased  from  $2.70 
to  $4,  an  advance  of  $1.30  on  each 
ticket.  Last  December  the  price  of 
monthly  commutation  tickets  was  raised 
from  $4.05  to  $4.4.'). 

Municipal  Line  Increases  Fares. — 
The  St.  Thomas  (Ont.)  Municipal  Rail- 
way has  increased  fares  from  eight  for 
a  quarter  to  six  for  a  quarter  to  cover 
the  extra  cost  of  wage  advances.  The 
old  wage  rate  of  40  to  45  cents  an  hour 
lias  been   increased  5  cents.     Fares  of 


5  cents,  6  cents,  7  cents  and  10  cents  on 
different  lines  of  the  Peterboro  (Ont.) 
Street  Railway  (Hydro  Electric  Power 
Commission)  will  be  adopted  at  an  early 
date  to  cover  increased  operating  costs 
and  the  costs  of  extensions. 

Upholds    Michigan    Rate    Law. — The 

constitutionality  of  the  State  law  grant- 
ing to  roads  earning  less  than  $8,000 
a  mile  the  right  to  charge  fares  of  2i 
cents  a  mile  on  their  interurban  lines 
was  upheld  in  an  opinion  recently 
handed  down  by  the  Michigan  Supreme 
Court.  The  court  reaffirmed  its  find- 
ing in  another  case  that  the  State, 
through  its  Legislature,  has  the  right 
to  set  aside  franchise  agreements  be- 
tween public  service  corporations  and 
municipalities. 

Ten  Cents  on  Hudson  Tubes. — The 
Hudson  &  Manhattan  Railroad,  New 
York,  N.  Y.,  raised  its  rates  on  April 
19,  when  it  resumed  operations  after 
the  strike  of  its  trainmen.  The  com- 
pany, which  operates  the  Hudson  River 
tubes,  now  charges  a  6-cent  fare  from 
New  Jersey  to  the  Hudson  Terminal, 
Manhattan,  and  a  10-cent  fare  to  up- 
town New  York.  The  rates  were  for- 
merly 5  and  7  cents,  respectively.  The 
Interstate  Commerce  Commission  has 
refused  to  suspend  the  new  rates. 

Would  Retain  6-Cent  Fare.— The 
Winnipeg  (Man.)  Electric  Railway  has 
applied  to  the  Public  Utilities  Com- 
mission of  Manitoba  for  a  permanent 
increase  in  fare  to  6  cents.  The  com- 
mission several  months  ago  allowed 
the  company  to  install  a  6-cent  fare 
temporarily.  At  a  recent  hearing  on 
the  company's  application  witnesses 
testified  that  the  average  cost  per  pas- 
senger in  order  to  cover  all  operating 
costs  and  provide  a  return  of  6  per 
cent  on  the  investment  was  6.14  cents. 

One-Man  Cars  Approved. — Speeding 
up  of  service  and  reduction  in  costs 
through  one-man  car  operation  on  its 
lines  in  Elgin  are  advocated  as  a  par- 
tial solution  of  the  financial  difficul- 
ties of  the  Aurora,  Elgin  &  Chicago 
Railroad,  Aurora,  111.,  by  Joseph  K. 
Choate,  receiver  of  the  company.  Mr. 
Choate  has  submitted  to  the  State 
Public  Utilities  Commission  a  report 
in  which  he  recommends  the  use  of 
safety  cars  and  other  changes  in  the 
road's  equipment.  Twenty-one  "safe- 
ties" would  be  required  to  give  ade- 
quate service  in  Elgin. 

Will  Reopen  Staten  Island  Lines. — 
Federal  Judge  Chatfield  has  authorized 
the  city  of  New  York  to  enter  into  an 
agreement  with  Jacob  Brenner,  receiver 
for  the  Staten  Island  Midland  Railway, 
Richmond  Borough,  for  the  operation  of 
the  company's  lines.  The  company  sus- 
pended service  on  Jan.  16  last,  after 
futile  efforts  to  secure  financial  relief 
from  the  city.  All  attempts  on  the 
part  of  the  city  to  force  the  road  to 
re.sume  operation  have  failed.  Judge 
Chatfield  on  April  9  authorized  the  city 
and  the  receiver  to  unite  in  working 
out  a  plan  for  the  resumption  of  service. 
Cars  will  be  leased  by  the  city  from  the 
company. 


Reject     Higher-Fare     Proposal.  —  A 

proposition  to  allow  the  Michigan  Rail- 
way, Kalamazoo,  Mich.,  to  charge  a 
7-cent  fare  on  its  lines  in  Kalamazoo 
was  defeated  by  the  voters  of  that  city 
at  a  special  election  on  April  5.  The 
City  Council  had  previously  agreed  to 
waive  the  5-cent  fare  provision  of  the 
company's  franchise  provided  such  a 
course  were  approved  by  the  voters. 
Although  the  proposition  received  a 
majority  of  78  votes  at  the  polls,  City 
Attorney  Shaberg  ruled  that  the  city 
charter  and  the  State  Constitution  re- 
quired a  two-thirds  vote  to  carry  the 
proposal.  The  company  will  appeal  the 
case  to  the  courts. 

Tokens  for  Toledo. — The  Toledo  Rail- 
ways &  Light  Company,  Toledo,  Ohio, 
will  use  metal  tokens  on  its  lines  be- 
ginning about  May  1.  The  present 
scale  of  fares,  set  by  the  Federal 
Court  at  7  cents,  with  three  tickets  for 
20  cents,  made  necessary  the  issuance 
of  paper  tickets,  the  first  used  in  more 
than  three  years.  Fare  boxes  installed 
this  year  necessitate  the  use  of  tokens. 
The  court  ruled  that  passengers  may 
ride  for  6  cents  cash  if  the  conductor 
cannot  furnish  tickets.  Bus  fare  in  To- 
ledo, set  at  10  cents  with  25-cent  owl 
sei-vice  during  the  transportation  tie- 
up,  dropped  to  5  cents  on  most  lines  as 
soon  as  cars  began  operating  at  the 
7-cent  fare. 

Penalty  for  Non-Payment. — The  New 

Jersey  Legislature  has  passed  a  law 
which  places  electric  railways  on  the 
same  basis  as  steam  roads  in  the  mat- 
ter of  protection  in  the  collection  of 
fares.  The  measure  provides  that 
"Any  person  who  shall  travel  on  any 
street  railway  car  without  having  paid 
his  fare,  and  with  intent  to  avoid  pay- 
ment thereof,  or  any  person  who,  hav- 
ing paid  his  fare,  and  having  traveled 
on  such  car  to  a  point  where,  under 
the  rule  of  the  company  operating  such 
car,  as  announced  by  the  conductor  of 
said  car,  an  additional  fare  is  due,  shall 
on  demand  refuse  or  fail  to  pay  such 
additional  fare  or  leave  such  car,  shall 
be  deemed  and  adjudged  to  be  a  disor- 
derly person."  The  act  has  already 
gene  into  effect. 

Seven-Cent  Fare  in  Mobile. — A  7- 
cent  fare  became  effective  April  14  on 
the  lines  of  the  Mobile  Light  &  Rail- 
road Company,  Mobile,  Ala.  The  City 
Commission  on  April  6  voted  unani- 
mously to  allow  the  company  to  raise 
the  rate  from  5  cents  to  7  cents  for  a 
period  of  two  years.  The  company  was 
directed  to  sell  four  tickets  for  25  cents 
and  five  for  30  cents.  The  skip-stop  is 
to  be  abandoned  within  sixty  days.  An 
audit  of  the  company's  books  showed 
that  the  company  earned  approximately 
$87,000  between  October,  1918,  and  Oc- 
tober, 1919.  Later  a  second  audit  was 
made  covering  the  years  between  1912 
and  1918  which  showed  that  the  com- 
pany had  made  a  net  annual  earning 
during  this  period  of  more  than 
$100,000,  or  a  total  of  $670,000  in  the 
six-year  period.  This  amounted  to  a 
return  of  4.97  per  cent  on  the  invest- 
ment. 
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A.  L-  Kempster  Goes  South 

Appointed  (;eneral  Manager  of  New  Or- 
leans Railway  Company,  Succeed- 
ing John  S.   Bleecker 
A.    L.    Kempster,    manager    of    the 
Seattle   division    of    the    Puget    Sound 
Traction,  Light  &  Power  Company  un- 
til  the   railway   property   in   that  city 
was  acquired  by  the  city  of  Seattle  a 
year  ago,  has   been  appointed   general 
manager  of  the  New  Orleans  Railway 
A    Light   Company,   New   Orleans,   La. 
Mr.      Kempster      succeeds      John      S. 
Bleecker,  whose  resignation  as  general 


Traction  Company,  he  became  secre- 
tary and  auditor,  continuing  in  these 
capacities  until  the  merger  of  the  city's 
utilities  under  the  name  of  the  Seattle 
Electric  Company.  Entering  the  oper- 
ating department  at  that  time,  he  was 
made  trainmaster  of  the  system. 

In  1902  he  was  advanced  to  the  posi- 
tion of  superintendent  of  transporta- 
tion, retaining  this  title  for  eight  years. 
He  was  then  appointed  superintendent 
of  the  railway  department.  Still  later 
he  was  again  promoted,  becoming  gen- 
eral manager  of  the  Seattle  properties. 
He  served  in  this  capacity  until  early 
in  1919,  when  the  system  was  taken 
over  by  the  city. 


Mr.  McCauley  at  St.  John 

Manager     of     Municipal     System     Ap- 
pointed  to   Important    Post   with 
Private  Enterprise 

Thomas  H.  McCauley,  formerly  su- 
perintendent of  the  Calgary  (Alta.) 
Municipal  Railway,  has  assumed  the 
duties  of  general  manager  of  the  New 
Bnmswick  Power  Company,  St.  John, 
N  B.  The  system  of  which  he  is  now 
in  charge  includes  railway,  p6wer  and 
light  properties  serving  a  community 
of  more  than  40,000  persons. 

Mr.  McCauley's  management  of  the 
Calgary  Municipal  Railway  was  at- 
tended by  marked  success  both  from  an 
operating  and  an  engineering  stand- 
point This  is  indicated  by  the  fact 
that,  when  the  city  contained  between 
65,000  and  70,000  persons,  the  railway 
carried  in  the  neighborhood  of  45,000 
riders    daily.     These    results    were   ac- 


A.  U  KEMPSTER 


manager  of  the  New  Orleans  system 
waa  announced  in  last  week's  issue. 

By  virtue  of  his  present  appointment 
Mr.  Kempster  becomes  the  operating 
head  of  one  of  the  most  important  pub- 
lic utilities  of  the  South.  The  New 
Orleans  Railway  &  Light  Company, 
a  sulMidlary  of  the  American  Cities 
Company,  operates  218  miles  of  track. 
The  property  la  now  in  the  hands  of 
J.  D.  0'Ke«fe,  receiver,  for  whom  Mr. 
Kempster  will  direct  the  system. 

Since  leaving  Seattle  Mr.  Kempster 
hu  been  ancaged  in  the  conduct  of  in- 
TMtlc«tioiis  into  public  utilities  for 
Stone  4  Webster.  The  survey  of  the 
Haas  of  the  Brookism  Rapid  Transit 
CMnpany  and  the  New  York  Railways, 
recently  completed,  waa  made  largely 
under  his  direction.  For  several  month* 
he  assisted  Frederick  P.  Royce,  then 
eeneral  manager  for  the  receiver  of  the 
Brooklyn  Rapid  Transit  Company,  and 
later  took  part  in  the  appraisal  of  the 
Manhattan  surface  line*. 

Mr.  Kempster  was  bom  in  Canfield, 
III.,  in  1872.  Entering  the  employ  of 
the  Seattle  Consolidated  Railway  as  a 
rierk  at  the  age  of  nineteen,  he  wma 
sabeeqaentiy  made  bookkeeper  and 
auditor. 

When  the  Seattle  Conaolidat«i  Rail- 
waT    waa    reorganized    as    the    Seattle 


Alexander  Shapiro,  formerly  statis- 
tician for  the  American  Electric  Rail- 
way Association,  has  become  connected 
with  the  Milwaukee  Electric  Railway 
&  Light  Company,  Milwaukee,  Wis., 
as  a  member  of  its  statistical  staff. 

Alfred  D.  Blake,  superintendent  of 
the  Derby  division  of  the  Connecticut 
Company,  New  Haven,  Conn.,  has  been 
appointed  superintendent  of  transporta- 
tion of  the  lines  formerly  included 
within  the  system  of  the  Shore  Line 
Electric  Railway,  Norwich,  Conn. 
These  lines  recently  reverted  to  the 
Connecticut  Company  under  a  court 
order. 

H.  B.  Flowers,  general  manager  of 
the  United  Railways  &  Electric  Com- 
pany, Baltimore,  Md.,  was  elected  sec- 
ond vice-president  of  the  company  at 
the  annual  meeting  on  April  14.  Mr. 
Flowers  will  continue  to  discharge  the 
functions  of  general  manager.  He  as- 
sumed that  office  several  months  ago. 
A  biography  of  Mr.  Flowers  was  pub- 
lished in  the  Electric  Railway  Joue- 
NAL  at  that  time. 

Arthur  H.  Mann,  resident  engineer 
of  the  Empresas  Electricas  Asociadas, 
operating  the  city  and  suburban  rail- 
ways at  Lima,  Peru,  South  America, 
expects  to  sail  for  Lima  from  New 
York  on  April  28.  For  several  years 
Mr.  Mann  was  electrical  engineer  for 
the  city  railway  in  Evans ville,  Ind., 
and  the  Evanaville  A  Princeton  Trac- 
tion Company.  Later  he  was  division 
manager  of  the  city  and  suburban  lines 
of  the  Michigan  United  Railways  at 
Lansing,  Mich.  Before  going  to  South 
America  five  years  ago  he  waa  general 
superintendent  of  the  Jersey  Central 
Traction  Company  and  the  Middlesex 
&  Monmouth  Electric,  Heat  A  Power 
Company  at  Keyport,  N.  J.  During 
the  world  war  the  company  waa  unable 
to  get  cart  and  other  equipment  from 
the  United  States  or  any  other  foreign 
country  and  Mr.  Mann  made  teveral 
cars  in  Lima  that  are  all  American  in 
style. 


T.    H.    McCAULBT 


complished  largely  through  a  liberal 
ticket  policy.  In  1918  it  was  estimated 
that  the  proportion  of  riders  carried  on 
tickets  was  at  least  80  per  cent. 

Realization  of  the  possibilities  con- 
tained in  the  one-man  car  was  largely 
responsible  for  Mr.  McCauley's  auc- 
cess  at  Calgary.  He  early  conceived 
the  idea  of  rebuilding  two-man  cara  of 
the  older  types  to  require  the  services 
of  only  one  operator.  As  a  result,  the 
wages  per  car-mile  to  motormen  and 
conductors  decreased  from  7.641  cents 
in  1913  to  5.688  cenU  in  1918,  and  in 
the  interim  wages  had  been  largely 
increased. 

Mr.     McCauley    has    had    a    varied 
career  as  a  utility  operator.     He  wa». 
bom  in  Peel  County,  Ont.,  in  1872.  En- 
tering the  employ  of  the  Bell  Telephone 
Company  at   Port  Arthur  in    1889,  he 
Borved  as  a  lineman  until  1891,  when  be 
was    made    local    manager    for    Port 
Arthur  and  Fort  William.    Three  years 
Ir.ter   he   was    made   superintendent   of  ' 
the  Port  Arthur  Street  Railway  &  Elec- 
tric Light  Company.     In   1909  he  was 
appointivl     general     superintendent    of  ' 
construction  of  the  Calgary  Municipal 
Railway.     Upon  the  completion  of  tha- 
tine  he  became  superintendent,  continu- 
ing in  that  capacity  until  his  appoint 
ment  at  St.  John. 
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New   Manager  for  Doherty 
Interurban 

J.  Franklin  Johnson  has  been  ap- 
pointed general  manager  of  the  Toledo 
&  Western  Railroad.  With  the  ap- 
pointment came  the  announcement  that 
the  general  offices  of  the  company 
would  be  moved  from  Toledo  to  Syl- 
vania,  Ohio,  where  the  operating  of- 
fices are  located.  The  road  operates 
between  Toledo  and  Pioneer,  Ohio,  with 
a  branch  to  Adrian,  Mich. 

A.  P.  Nicolet  has  been  appointed  sec- 
retary-treasurer, auditor  and  purchas- 
ing agent  of  the  company,  with  offices 
at  Sylvania. 

Prank  Coates,  president  of  the 
Toledo  Railways  &  Light  Company, 
has  been  acting  as  general  manager 
of  the  railroad  for  several  years.  Al- 
bert Swartz,  also  of  the  staff  of  the 
Toledo  Railways  &  Light  Company,  re- 
signs as  vice-president  of  the  Toledo 
&  Western. 

Mr.  Johnson,  the  new  manager,  is  a 
product  of  the  Doherty  training  sys- 
tem. He  joined  the  "cadet  school"  at 
Toledo,  in  February,  1916,  after  grad- 
uating from  the  University  of  Wiscon- 
sin as  an  electrical  engineer.  From 
Toledo  he  went  to  Durham,  N.  C,  and 
later  was  transferred  to  Bartlesville, 
Okla.  He  comes  to  the  Toledo  &  West- 
em  directly  from  the  railroad  depai-t- 
ment  of  Henry  L.  Doherty  &  Company, 
at  New  York. 

The  Toledo  &  Western  has  been  in 
a  difficult  financial  position  for  the  last 
few  years  due  to  the  increasing  costs 
of  operation  and  the  decrease  of  rev- 
enues largely  caused  by  good  roads 
and  automobile  competition.  The 
Adrian  branch  passenger  business  has 
been  paying,  but  all  other  portions  of 
the  lines  have  been  operated  at  a  loss 
during  the  last  year. 

President  Frank  Coates  and  members 
of  his  staff  have  been  attempting  to  put 
the  road  on  a  paying  basis  by  acquaint- 
ing the  several  communities  served  by 
it  with  the  actual  financial  difficulties 
of  present-day  operation.  They  have 
held  meetings  at  Morenci,  Fayette  and 
some  other  points  on  the  railroad  and 
have  been  promised  co-operation  by  the 
people  along  the  route. 

It  is  expected  that  the  establishment 
of  the  offices  at  Sylvania  will  bring  the 
administration  more  directly  in  contact 
with  the  problems  of  the  system. 


superintendent  of  the  International 
Railway,  Buffalo,  N.  Y.,  to  succeed  J.  O. 
Weigel,  resigned. 

Thomas  W.  Connette,  superintendent 
of  transportation  of  the  International 
Railway,  Buffalo,  N.  Y.,  has  resigned. 
He  is  the  son  of  Edward  G.  Connette, 
former  president  of  the  company. 
Thomas  W.  Connette  has  gone  into 
business  for  himself,  organizing  the 
Railway  &  Industrial  Service  Corpo- 
ration. 

Reuben  B.  Ladd  has  been  made  chief 
inspector  of  lines  of  the  Connecticut 
Company,  New  Haven,  Conn.,  for- 
merly included  within  the  system  of 
the  Shore  Line  Electric  Railway.  These 
lir.es  have  reverted  to  the  Connecticut 
Company  as  the  result  of  the  abroga- 
tion of  the  lease  under  which  they 
were  operated  by  the  Shore  Line. 

W.  H.  Smaw  has  resigned  as  pur- 
chasing agent  of  the  Georgia  Railway 
&  Power  Company,  Atlanta,  Ga.,  to 
accept  the  position  as  southern  sales 
representative  of  the  Electric  Service 
Supplies  Company,  Philadelphia,  Pa. 
Mr.  Smaw  had  a  very  wide  knowledge 
of  the  needs  of  the  industry  of  which 
he  was  a  part  and  established  an  envi- 
able reputation  in  the  work  which  he 
did  for  the  company  at  Atlanta.  He 
was  born  in  Atlanta  on  Aug.  11,  1873, 
and  was  educated  in  the  public  schcools 
of  that  city.  He  entered  business  writh 
a  large  wholesale  house  and  served 
successively  as  shipping  clerk,  assist- 
ant cashier,  and  traffic  manager.  He 
resigned  this  position  in  January,  1903, 
tc  become  connected  with  the  purchas- 
ing department  of  the  Georgia  Railway 
&  Power  Company.  For  two  years  prior 
to  1910  he  acted  intermittently  as  pur- 
chasing agent  owing  to  the  ill  health 
of  G.  B.  Graves,  who  then  occupied 
that  position.  He  succeeded  Mr.  Graves 
in  December,  1910.  Mr.  Smaw  has  con- 
tributed occasionally  to  the  ElexjtriC 
Railway  Journal.  Actively  interested 
himself  in  the  affairs  of  the  American 
Electric  Railway  Association,  Mr. 
Smaw  has  long  urged  more  active  par- 
ticipation in  the  work  of  the  association 
by  the  purchasing  agents  of  the 
industry  as   a   group. 


New 
Publications 


.\.  B.  Cole,  general  passanger  and 
freight  agent  pf  the  Monongahela  Val- 
ley Traction  Company,  Fairmont,  W. 
Va.,  has  tendered  his  resignation. 
Mr.  Cole  has  not  yet  announced  his 
plans   for  the  future. 

J.  O.  Weigel  has  resigned  as  general 
superintendent  of  the  International 
Railway.  Buffalo,  N.  Y.  Mr.  Weigel 
succeeded  Nelson  H.  Brown  at  Buffalo 
three  years  ago.  He  has  not  announced 
his  plans  for  the  future. 

W.  M.  Casey,  former  superintendent 
of  transportation  of  the  Denver  (Col.) 
Tramway,  has  been  appointed  general 


Colonel  John  N.  Partridge,  formerly 
Police  Commissioner  of  New  York  City, 
died  at  South  Norwalk,  Conn.,  on  April 
8.  He  was  83  years  of  age.  Colonel 
Partridge  was  born  in  Massachusetts. 
He  enlisted  in  the  army  in  1861  and 
fought  through  the  Civil  War.  After 
the  war  he  moved  to  Brooklyn,  where 
he  joined  the  old  Twenty-Third  Regi- 
ment, National  Guard.  In  1880  he  be- 
came colonel  of  the  regiment.  From 
1886  to  1897  Colonel  Partridge  was 
president  of  the  Brooklyn  City  &  New- 
town Railway,  afterward  included  in 
the  system  of  the  Coney  Island  & 
Brooklyn  Railroad,  which  is  now  a  part 
of  the  Brooklyn  Rapid  Transit  System. 


Inventions,  Their  Development,  Pur- 
chase and  Sale. 

By  'VViUiam  W.  Baff,  patent  attorney 
230  pages.  D.  Van  Nostrand  Company. 
New  York  City. 

This  is  a  practical  manual  for  the 
inventor,  prepared  vi^th  the  aim  of  as- 
sisting in  the  commercialization  of  in- 
ventions. A  few  of  the  twenty-four 
chapter  headings  vidll  give  an  idea  of 
the  scope  and  contents  of  the  book,  as 
follows:  Value  and  price  of  patents, 
types  of  inventions  from  the  commer- 
cial side,  developing  inventions,  patents 
as  property,  methods  of  making  sales, 
elementary  contract  law,  mistakes  of 
inventors,  etc. 

Armature   Winding   and   Motor   Repair 

By  Daniel  H.  Braymer.  A.E.,  E.E.  514 
pages.  McGraw-Hill  Company,  Inc.,  New 
Yorli.     Price  $3. 

This  book  discusses  the  subject  of 
armature  winding,  repair  shop  methods 
and  testing  of  armatures  from  a  prac- 
tical standpoint  and  no  attempt  has 
been  made  to  include  theoretical  calcu- 
lations. It  is  a  compilation  of  prac- 
tical methods  that  are  used  by  repair- 
men and  armature  winders  and  includes 
details  of  those  methods  which  have 
been  found  by  actual  experience  to 
represent  the  best  practice  in  a  repair 
shop  of  average  size.  A  handbook  of 
useful  information  is  thus  provided 
which  can  be  readily  understood  by 
practical  men  engaged  in  shop  work. 

Effective  House  Organs 

By  Robert  E.  Ramsay.  D.  Appleton  & 
Company,  New  York,  N.  Y.  361  pages, 
5  X  7i  in.     Price,  $3.50. 

Mr.  Ramsay  has  wTitten  a  very  read- 
able book.  It  should  appeal  to  all  the 
men  in  the  public  utility  field  and  in 
manufacturing  who  have  to  do  with  the 
conduct  of  house  organs  and  should  also 
be  of  considerable  interest  to  the  execu- 
tives in  public  utility  work  who  are 
charged  with  the  responsibility  of 
fostering  better  public  relations.  Mr. 
Ramsay's  book  is  all  inclusive,  so  that 
only  a  small  part  of  it  treats  of  public 
utility  publications.  House  organ  costs 
are  given  in  detail.  There  are  also 
valuable  hints  on  typographical  display. 
There  are  some  public  utility  publica- 
tions which  are  very  attractively  dressed 
typographically,  but  others  could  be 
considerably  improved.  Editors  can 
find  valuable  hints  along  these  lines  in 
what  Mr.  Ramsay  has  written.  The 
first  part  of  the  book  sets  forth  the 
principles  and  practical  methods  for 
successfully  conducting  house  organs. 
The  second  part  presents  the  "how  and 
why"  of  such  publications.  Of  partic- 
ular interest  to  all  public  utility  pub- 
licity men  is  the  chapter  "How  Public 
Service  Companies  Have  Used  House 
Organs  Successfully." 


« 

Manuf adures  and  the  Markets 

DISCUSSIONS  OF  MARKET  AND  TRADE  CONDITIONS  FOR  THE  MANUFACTURER. 

SALESMAN  AND  PURCHASING  AGENT 
ROLLING  STOCK  PURCHASES  BUSINESS  ANNOUNCEMENTS 


N.  O.  T.  Orders  111  New  Cars 

Thre«  Types  of  Cars  Costing  a  Total  of 

Almost  $1,500,000  Placed  with 

J.  G.  Brill  Company 

Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio,  has  placed  an 
order  with  the  J.  G.  Brill  Company, 
Philadelphia,  Pa.,  for  111  cars.  The 
order  is  reported  to  include  twenty  in- 
terurban  cars  at  $22,000  each,  fifty-six 
Peter  Witt  cars  at  $13,500  each,  twenty- 
five  safety  cars  at  $6,500  each  and  ten 
trailers  at  $7,000  each,  making  a  total 
of  $1,428,500. 

Twenty-five  of  the  large  cars  and 
ten  trailers  are  expected  to  be  placed 
in  the  Akron  city  service.  Service  on 
the  Akron-Kent-Ravenna,  the  Canton- 
Massillon  and  the  Springfield  Lake  di- 
visions also  will  be  improved,  according 
to  reports.  The  safety  can  will  foe 
similar  to  those  now  being  operated  in 
Canton.  The  interurbans  are  said  to 
seat  fifty-eight  persons,  the  Peter  Witt 
cars  fifty-four,  the  safety  cars  thirty- 
five  and  the  trailers  fifty-eight. 

It  is  believed  that  a  considerable 
number  of  the  cars  will  be  built  in  the 
G.  C.  Kuhlman  Car  Company's  plant 
at  Cleveland,  Ohio.  This  is  one  of  the 
four  Brill  plants. 

Delivery  on  all  of  the  equipment  is 
expected  to  he  made  in  the  fall. 


Window-Glass  Scarce 


l.«adinK    Interentn    Have    With- 
drawn from  Market — Longer  Produc- 
tion .SchrduIrK  Planned 

Car  window  glass  stocks  are  low  and 
car  builders  are  having  great  difficulty 
In  obtaining  enough  stock  for  present 
needs.  The  present  railroad  tie-up  has 
interfered  with  shipments  principally  of 
raw  maUrials  billed  to  the  glass  fac- 
tories and  has  caused  a  material  cur- 
tailment in  production. 

Several  leading  interests  have  with- 
drawn from  the  market  entirely  and 
some  had  to  close  their  books  more  than 
two  months  ago.  One  company  expects 
to  be  in  a  position  to  open  iu  books  for 
orders  In  about  three  weeks  to  a  month. 

It  is  impossible  to  obUin  polished 
plate  glass  in  sizes  that  are  used  for 
car  windows  and  railways  must  be  con- 
tmt  with  heavier  gUaa  in  from  82  to 
a*-oane«  siiaa. 

Wladow  itUm  manufacturen  are 
optratins  in  two  perio<ls  on  account  of 
•Mfllcolty  in  securing  skilled  labor. 
About  half  the  manufacturers  who  were 
supplied  with  coal  and  other  materials 
hdve  been  running  since  about  Dec.  10, 
1919,  and  will  continue  until  early  in 
June.    The  factories  operating  at  a  later 


period  will  commence  in  August  and  will 
probably  operate  up  to  Dec.  1,  unless 
by  special  agreement  with  the  men  they 
can  be  influenced  to  continue  working 
beyond  that  date  provided  the  need  for 
glass  is  pressing  at  that  time. 


Electrification  in  South 
America 

$2,000,000  Contract   Placed  with   Inter- 
national G.  E.  for  lyocomotives.  Line 
.Material  and  Substation 

Electrification  of  the  Paulista  Rail- 
way between  Jundiahy  and  Campinas, 
Brazil,  has  been  assured  by  the  placing 
of  a  contract  amounting  to  almost 
$2,000,000  with  the  International  Gen- 
eral Electric  Company. 


Equipment  to  be  supplied  consists  of 
twelve  locomotives,  eight  freight  and 
four  passenger  engines  and  material  for 
the  transmission  line,  substation  and 
3,000-volt  overhead.  The  locomotives, 
will  be  built  at  the  Erie  Works  of  the 
General   Electric  Company. 

The  project  anticipates  further  exten- 
tions  amounting  to  100  additional  miles 
of  route,  which  may  eventually  bring- 
the  total  electrification  up  to  128  miles 
extending  between  Jundiahy  and  San 
Carlos.  The  new  line  is  expected  to  be 
in  operation  by  July,  1921.  It  is  one  of 
the  largest  railway  contracts  awarded 
since  the  Chicago,  Milwaukee  &  St, 
Paul  electrification.  An  elevation  draw- 
ing of  the  freight,  low  motive  and  fric- 
tion technical  details  of  its  construction 
will  be  found  on  page  855  of  this  issue. 


Railway  Signal  Business  Outlook  Better 

Deliveries  Kanj^e  from  Several  Days  to  Three  Weeks — Prices  $550 

to  S600  per  Block — Sales  Show  Improvement 

for  First  Quarter 


Although  nothing  like  a  boom  in 
electric  railway  signal  ordera  char- 
acterizes today's  business,  inquiries 
among  representative  manufacturers 
show  that  the  outlook  is  improving 
for  larger  sales.  One  concern  reports 
15  per  cent  larger  sales  in  equipment 
during  the  first  quarter  of  1920,  as 
compared  with  the  corresponding  period 
lust  year,  and  another  active  competitor 
declares  that  while  his  sales  are  not 
much  above  those  of  1919,  a  healthier 
tone  can  be  noted  in  the  market.  In- 
quiries are  coming  in  at  a  faster  rate 
and  maintenance  orders  are  helping  to 
keep  this  branch  of  the  industry  oc- 
cupied. The  total  volume  of  business 
is  still  far  below  the  productive  capac- 
ity of  the  various  plants  engaged  in 
manufacturing  and  the  prospects  of 
getting  upon  a  "mass  production" 
basis  are  remote  at  present.  The  type 
of  signal  apparatus  used  in  standard 
makes  is  favorable  to  large  scale  pro- 
duction, the  most  important  obstacle 
to  this  being  the  slowness  of  many 
operating  companies  to  realize  the 
value  of  the  insurance  afforded  by  the 
latest  designs  of  equipment. 

It  is  true  that  the  coat  of  signal  ap- 
paratus has  increased  since  1914  about 
60  to  70  per  cent  and  that  the  factory 
price  of  higher  grade  equipment  is  to- 
day of  the  order  of  $660  to  $600  per 
block.  The  cost  of  accidents,  however, 
expressed  merely  in  money,  is  rela- 
tively greaUr  than  before  the  war,  and 
the  demands  of  the  public  for  service 
are    capital  iiiable     as     probably    never 


before.  It  is  a  fair  statement  that  the 
cost  of  signal  installations  will  be  met 
by  the  traveling  public  if  the  issue  is 
made  clear  by  the  operating  com- 
panies. 

In  one  factory  shipment  of  complete 
blocks  can  be  made  within  two  or  three 
days,  assuming  an  order  for  ten  or  a 
dozen  sets.  Another  manufacturer 
would  probably  require  three  to  four 
weeks  on  account  of  a  local  shortage  of 
materials.  Stocks  of  glass,  wire  and 
brass  are  reported  in  good  shape,  but 
steel  parts  and  malleable  iron  castings 
are  very  hard  to  obtain.  Labor  condi- 
tions in  the  foundries  are  very  unsatis- 
factory, wages  being  so  high  that 
many  employees  work  only  part  time 
each  week.  The  labor  turn-over  is 
also  heavy.  It  is  doubtful  if  malleable 
iron  castings  ordered  in  eastern  New 
England  today,  for  example,  would  be 
delivered  before  August  I,  and  the  lack 
of  such  supplies,  accentuated  by  the  re- 
cent railroad  strike  and  embargoes,  is 
holding  back  some  shiptvents  of  com- 
pleted signal  apparatus.  At  35  cents 
per  pound,  some  malleable  castings  ex- 
ceed the  cost  of  copper. 

Price  tendencies  have  been  upward  in 
view  of  recent  labor  advances,  10  per 
cent  in  a  representative  case  a  few 
weeks  ago.  One  maker  advanced  his 
prices  about  10  per  cent  in  March,  and 
another  is  uncertain  as  to  his  ai>ility 
to  maintain  present  quotations.  No 
immediate  advance  appears  in  contem- 
plation, and  if  the  volume  of  business 
should  increase  it  might  be  possible  to 
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go  no  higher  than  present  figures  this 
summer.  Equipment  is  becoming  well 
standardized  as  a  result  of  development 
work  now  practically  completed.  Some 
manufacturing  interests  are  making  a 
modest  profit  after  several  lean  years, 
and  as  a  whole  the  outlook  is  for  grad- 
ually improving  conditions  predicated 
upon  the  recognition  by  the  public  that 
the  cost  of  safe  service  must  be  met  out 
of  revenue. 


Shipments  Lengthen  on 
Copper  Products 

Lack  of  Raw  Materials  and  Coal  Caus- 
ing  Hardships — Stocks   Are 
Piling  Up 

In  the  face  of  a  heavier  buying  move- 
ment than  heretofore  on  the  part  of  the 
railways  which  have  commenced  re- 
habilitation of  rolling  stock  and  equip- 
ment, and  which  have  recently  made 
large  purchases  of  new  equipment,  the 
copper  and  brass  mills  are  having  their 
own  troubles  filling  their  orders. 
Several  mills  in  the  New  England  and 
New  York  territories  are  in  whole  or  in 
part  shut  down  because  of  labor  troubles 
and  shortage  of  raw  materials  and  coal, 
while  many  mills  which  are  running 
have  only -enough  operatives  to  run  one 
shift,  with  sufficient  work  on  hand  to 
i-un  night  shifts,  too.  One  mill  in  par- 
ticular is  working  four  nights  a  week  at 
full  capacity  until  9  o'clock  and  has  not 
enough  labor  available  to  run  a  regular 
night  shift.  Productive  capacity  is  in 
general  booked  up  to  a  heavy  excess. 

Motor  Trucks  to  Relieve  Transpor- 
TATiOM  Difficulties 

Shipments  are  long.  If  transporta- 
tion were  available  now,  the  mills,  of 
course,  could  begin  moving  much  of  the 
material  that  is  piling  up  in  their  ware- 
houses. Motor  trucks  are  moving  quan- 
tities of  it,  but  this  method  is  merely 
taking  the  edge  off  the  stocks  piling  up 
and  is  taking  care  of  only  rather  local 
traffic.  The  mills  that  are  running  are 
quoting  from  six  to  twelve  weeks  for 
shipments,  while  at  least  one  of  those 
shut  down  is  not  quoting  any  shipping 
date.  Copper  sheets  and  brass  shapes 
are  in  a  condition  somewhat  analogous 
to  that  of  the  steel  industry.  Hot  cop- 
per sheets  are  in  heavy  demand  and  are 
carrying  a  six  weeks'  shipping  date. 
Cold-rolled  copper  sheets  can  be  turned 
out  in  about  double  the  time. 

There  does  not  seem  to  be  any  imme- 
diate prospect  of  relief  for  the  situation 
outside  of  a  resumption  of  rail  traffic. 
This,  of  course,  will  release  pent-up  fin- 
ished stocks,  but  it  will  in  no  wise  in 
crease  the  supply  of  labor  which  is  nec- 
essary if  more  business  is  to  be  handled. 
Except  in  finished  products,  it  is  re- 
ported that  little  or  no  brass  is  being 
exported,  the  New  England  mills  sup- 
plying domestic  trade  only.  The  elec- 
trical industry  is  taking  more  and  more 
copper  and  brass  tube,  rod,  wire  and 
sheet,  and  it  is  expected  that  mill  condi- 
tions and  shipments  will  become  in- 
creasingly more  unsatisfactory  as  the 
summer  advances.     In  connection  with 


the  export  trade  there  is  reported  a 
heavy  demand  from  India  for  sheet  cop- 
per and  brass. 

Little  Fluctuation  in  Copper  Prices 

Prices  of  finished  and  semi-finished 
materials  have  held  quite  steady  for 
several  weeks.  Copper  itself  has  been 
holding  within  a  cent  of  19  cents  all  this 
year  and  so  has  had  little  effect  in 
changing  prices  of  its  products.  The 
price  of  copper  is  not  likely  to  advance 
materially  unless  a  heavy  foreign  buy- 
ing movement  sets  in.  It  would  not  be 
surprising,  however,  to  see  a  slight  ad- 
vance in  the  raw  metal  when  domestic 
buying  for  the  third  quarter  opens  up. 
This  would  probably  be  reflected  in 
higher  prices  of  copper  and  brass  prod- 
ucts. At  any  rate,  production  costs, 
in  particular  in  the  mills  where  strikes 
are  on  if  labor  obtains  an  increase,  are 
liable  to  have  a  greater  effect  in  in- 
creasing prices  of  brass  and  copper 
products  than  advances  in  raw  ma- 
terials. Prices  have  been  withdrawn 
where  strikes  are  holding  up  production 
because  of  the  uncertainty  of  future 
producing  costs. 


Track  and  Roadway 


Rolling  Stock 


Cumberland  County  Power  &  Light 
Company,  Portland,  Me ,  has  purchased 
three  snow-plows  and  one  snow- 
sweeper. 

Cloyd  M.  Chapman  has  resigned  from 
Westinghouse  Church  Kerr  &  Company, 
Inc.,  and  has  opened  an  office  at  171 
Madison  Avenue  for  the  practice  of 
consulting  engineering. 

Combustion  Engineering  Corporation, 
New  York,  N.  Y.,  announces  with  regret 
the  resignation  of  its  vice-president  in 
charge  of  sales,  E.  P.  Moritz,  on  account 
of  ill  health.  No  successor  to  Mr. 
Moritz  has  been  named. 

Paulista  Railway,  Campinas,  Brazil, 
has  placed  an  order  with  the  Interna- 
tional General  Electric  Company  for 
twelve  electric  locomotives.  The  eight 
freight  locomotives  will  weigh  100  tons 
each  and  the  four  passenger  type  120 
tons  each. 

Public  Service  Railway,  Newark, 
N.  J.,  has  purchased  100  trailers  from 
the  Osgood-Bradley  Car  Company  sim- 
ilar to  the  type  now  in  use  at  Cleveland, 
Ohio.  Delivery  will  be  made  commenc- 
ing in  September  and  will  be  completed 
by  December. 

Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio,  has  placed  an  order 
for  111  cars  with  the  J.  G.  Brill  Com- 
pany. The  order  includes  fifty-six 
Peter  Witt  cars,  twenty  interurbans, 
twenty-five  safeties  and  ten  trailers. 
Delivery  will  be  made  in  the  fall. 

Pittsburgh  (Pa.)  Railways,  noted  in 
the  Feb.  7  issue  of  the  Electric  Rail- 
way Journal  as  considering  the  pur- 
chase of  a  large  number  of  cars, 
through  its  receivers,  have  asked  the 
United  States  Court  for  permission  to 
purchase  150  cars  to  cost  approximately 
$2,000,000. 


Los  Angeles  (Cal.)  Railway. — It  is 
proposed  to  extend  the  Western  Ave- 
nue, Heliotrope  Drive  and  Temple 
Street  lines  of  the  Los  Angeles  Rail- 
way. 

Los  Angeles,  Cal. — The  Los  Angeles 
City  Council  has  ordered  that  bids  be 
advertised  for  a  franchise  to  build  and 
operate  a  double-track  line  in  Temple 
Street,   Los   Angeles. 

Los  Angeles  (Cal.)  Railway. — The 
Los  Angeles  Department  of  Public 
Utilities  has  directed  the  Los  Angeles 
Railway  to  extend  its  Western  Avenue 
line  from  its  present  terminus  at  Mel- 
rose and  Western  Avenues  to  Santa 
Monica  Boulevard  and  Western  Avenue. 
Pacific  Electric  Railway,  Los  Angeles, 
Cal. — It  is  proposed  to  extend  the 
Spadra  line  of  the  Pacific  Electric  Rail- 
way through  Corona  to  connect  with 
the  main  line  near  Pomona. 

Connecticut  Company,  New  Haven, 
Conn. — The  Connecticut  Company  plans 
to  make  extensive  repairs  to  its  East 
Avenue  line,  Norwalk,  Conn. 

Connecticut  Company,  New  Haven, 
Conn. — The  Connecticut  Company  will 
rebuild  the  roadbed  of  its  Berlin-New 
Britain  line  and  will  install  new  rails. 

Danbury  &  Bethel  Street  Railway, 
Danbury,  Conn.  — The  Danbury  & 
Bethel  Street  Railway  will  build  an 
extension  '  from  West  Street  to  Lake 
Avenue,  Danbury,  connecting  its  West 
Street  and  Lake  Avenue  lines. 

Petersburg,  III. — It  is  reported  that 
76  per  cent  of  the  right-of-way  of  a 
new  interurban  line  between  Spring- 
field and  Beardstown,  111.,  has  been  se- 
cured. With  the  exception  of  three 
miles  leading  into  Springfield  the 
right-of-way  is  pledged  from  that  city 
to  Chandlerville,  111.,  by  way  of  Salis- 
bury, Petersburg  and  Oakford.  The 
three-mile  entrance  into  the  city  of 
Springfield,  111.,  is  yet  to  be  secured. 

Milford  &  Uxbridge  Street  Railway, 
Milford,  Mass.— It  is  proposed  to  re- 
pair the  loop  line  of  the  Grafton  &  Up- 
ton Railroad,  a  subsidiary  of  the  Milford 
&  Uxbridge  Street  Railway,  at  a  cost  of 
$10,000. 

Lincoln  (Neb.)  Traction  Company. — 
The  Lincoln  Traction  Company  will  re- 
pave  its  right-of-way  in  Twenty- 
seventh  Street,  Lincoln. 

Hershey  (Pa.)  Transit  Company. — 
The  Hersey  Transit  Company  is  sur- 
veying the  route  of  its  proposed  ex- 
tension from  Lebanon  to  Fredericks- 
burg, Pa. 

Montreal  (Que.)  Tramways.— The 
Montreal  Tramways  will  shortly  begin 
the  construction  of  a  line  from  Ahunt- 
sic  station  to  Boulevard  Gouin.  The 
line  will  be  2J  miles  long. 

Piedmont  &  Northern  Railway,  Char- 
lotte, S.  C. — The  Piedmont  &  Northern 
Railway  will  rebuild  the  roadbed  of 
its  Anderson   (S.   C.)   line. 
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Power  Houses,  Shops 
and  Buildings 


Kansas  City-Western  Railway,  Kan- 
sas City,  Kan.— The  Wolcott  car  shops 
of  the  Kansas  City-Western  Railway 
were  destroyed  by  fire  on  April  15.  The 
blaze  resulted  from  the  explosion  of 
an  acetylene  torch.  The  loss  is  esti- 
mated at  $150,000. 

Trenton  &  Mercer  County  Traction 
Corporation,  Trenton,  N.  J. — The  Tren- 
ton &  Mercer  County  Traction  Cor- 
poration plans  to  build  a  terminal  in 
the  center  of  the  city  of  Trenton. 

Dayton  &  Troy  Electric  Railway. 
Dayton,  Ohio. — The  carhouse  of  Dayton 
&  Troy  Electric  Railway  at  Tippeca- 
noe City,  Ohio,  was  destroyed  by  fire 
on  April  14.  The  company  will  re- 
build at  once. 


Trade  Notes 


The  Westinxhouse  Electric  &  Manu- 
farturinK  Company,  East  Pittsburgh, 
I'a.,  ha-s  opened  an  office  and  ware- 
house  at   Jacksonville,   Fla. 

Norton  Company,  Worcester,  Masa., 
is  buildini;  a  lanre  six-story  addition  to 
its  plant  which  will  contain  60,000  sq.ft. 
of  floor  space. 

J.  G.  White  Company,  New  York, 
N.  Y,  has  been  recoiimized  in  an  award 
by  the  United  Sutes  Government  for 
distinguished  service,  loyalty,  energy 
and  efficiency  in  war  kork. 

Benjamin  Electrical  Manufacturing 
CoMpany,  Chicago.  IIU  has  moved  its 
San  Francisco  office  from  590  Howard 
Street  to  580  Howard  Street,  occupying 
the  entire  four-story  building. 

American  Steam  Conveyor  Corpora- 
tion. Chicago,  III.,  has  developed  an 
air-tight  ash-pit  door  which  has  a  num- 
ber of  features  that  make  it  attractive 
to  the  power-plant  engint-er. 

Square  D  Manufacturing  C4)mpany, 
Detroit.  Mich.,  has  purchased  the  prop- 
erty of  the  Peru  (Ind.)  Electric  Manu- 
facturing Company,  manufacturer  of 
standard  and  special  porcelain  wiring 
daviees. 

KIHott     Company.     PitUbnrgh.     Pa., 

manufacturer  of  power  accesHories.  in 
now  placing  upon  the  market  an  ap- 
paratus which  removes  substantially 
•11  of  the  air  and  dissolves  gases  from 
boUer-faod  water. 

M,  &  Badser  *  Sow  CoMpany.  Bom- 
«••.  Mmo,  has  acquired  the  American 
Sprajr  Company,  Including  lu  engineer- 
ing personnel.  The  American  Spray 
Company  manufactures  spray  ponds 
and  air  washers  designed  especially  for 
cleaning  the  sir  used  to  cool  generators. 

Fairbanka  Coapaay.  Now  York. 
N.  Y„  has  appointed  Edward  J.  Jeep, 
for  many  years  city  sales  manager  of 
the  Commercial  Electrical  Supply  Com- 
pany, St.  Ix)uis,  Mo.,  as  manager  of  its 
oiectrical  department  in  iu  St.  Louis. 
"Mo.,  branch  at  Seventh  and  Market 
Streeto. 


Hyatt  Roller  Bearing  Company,  New 
York.  N.  Y.,  through  the  manager  of 
the  industrial  bearing  division,  D. 
Gleisen,  announces  the  removal  of  its 
offices  to  100  West  Forty-first  Street, 
where  larger  quarters  have  been  se- 
cured for  advertising,  sales  and  engi- 
neering departments   of   the   division. 

Mitchell-Rand  Manufacturing  Com- 
pany, New  York,  N.  Y.,  has  become  the 
agent  and  representative  of  the  Ster- 
ling Varnish  Company  and  will  sell 
its  products  at  factory  prices,  making 
prompt  deliveries  either  from  a  com- 
plete New  York  stock  or  from  the  fac- 
tory direct. 

Graphite  Metallizing  Corporation, 
Yonkers,  N.  Y.,  which  manufactures 
oilless  bearings  and  impregnates  car- 
bons for  brushes,  has  appointed  as 
sales  engineer  Walter  S.  Hoyt,  who  has 
been  for  two  years  assistant  to  C.  A. 
Greenidge,  chief  engineer  of  the  J.  G. 
White  Management  Corporation,  New 
York   City. 

National  Carbon  Company,  Long 
l!<land  City,  N.  Y.,  American  Ever 
Ready  Works  branch,  has  appointed  H. 
S.  Schott  as  Eastern  sales  manager, 
succeeding  J.  H.  Somers,  resigned.  Mr. 
Schott  first  became  connected  with  the 
company  in  1913  as  a  clerk,  and  after 
a  term  as  salesman  he  was  transferred 
to  the  Canadian  Ever  Ready  organiza- 
tion, where  he  was  promoted  to  be  as- 
sistant  sales   manager. 

General  Electric  Company.  Schenec- 
tady, N.  Y..  announces  that  the  new 
addition  to  the  Windsor  works  of  the 
Generar  Electric  Company  will  be  com- 
pleted about  the  first  of  June  and  will 
be  ready  for  occupancy  about  July  1. 
The  building  will  be  200  ft.  x  70  ft. 
and  will  contain  two  floors  and  base- 
ment, providing  40,000  sq.ft.  of  floor 
space.  Small  electric  motors  of  vari- 
ous horsepowers  for  direct  current  are 
manufactured   at  the   Windsor  works. 

.Material  Handling  Machinery  Manu- 
racturers'  AHMociation,  New  York,  N.  Y^ 
at  a  directors'  meeting  held  April  6, 
elected  officers  for  1920  as  follows: 
Charles  Lang,  president  Lakcwood  En- 
gineering Company,  president;  R.  W. 
Scott,  Otis  Elevator  Company,  New 
York,  vice-president:  L.  C.  Brown. 
Elwcll  Parker  Electric  Company,  New 
York,  treasurer:  and  Zenas  W.  Carter, 
New  York,  secretary  and  manager.  Cal- 
vin Tompkins,  the  retiring  president, 
was  made  an  honorary  member.  Three 
companies,  the  Whiting  Foundry  Equip- 
ment Company.  Har\ey,  III,;  Motors 
Terminal  Company.  Cleveland,  Ohio, 
and  the  C,  W.  Hunt  Company,  Inc., 
West  New  Brighton,  N.  Y.,  were  elected 
to  membership  in  the  association. 

Weatinghouse  Electric  A  .Manufac- 
laring  Company.  Rant  PilUburgh.  Pa., 
announces  that  L.  A.  S.  Wood, 
prominent  in  illuminating  engineering 
circles  both  in  this  country  and  in 
Europe,  has  been  appointed  manager 
>»f  the  illuminating  section  of  the  sup- 
ply department  of  the  company,  with 
headquarter*  at  South  Bend,  Ind.  He 
came    to    this    city    in    1911    to    intro- 


duce the  flame  carbon  lamp  and  was 
shortly  afterward  appointed  as  arc- 
lamp  expert  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
with  headquarters  at  East  Pittsburgh, 
Pa.  Soon  after  the  introduction  of 
the  "Mazda  C"  lamp  he  became  asso- 
ciated with  the  George  Cutter  Com- 
pany of  South  Bend,  Ind..  as  illuminat- 
ing engineer,  and  during  the  past  nine 
years  has  traveled  extensively,  taking 
an  active  interest  in  street-lighting 
improvements  in  all  sections  of  the 
country. 

Edward  R.  Ladew  Company,  Inc. 
Glen  Cove,  N.  Y.,  announces  that 
Vance  McCarty,  general  sales  man- 
ager, has  been  made  vice-president  of 
the  company.  Mr.  McCarty's  connec- 
tion with  the  house  of  Ladew  covers 
the  past  twenty  years  and  embraces 
every  phase  of  the  leather  belting  busi- 
ness, including  manufacture,  sale, 
branch  management  and  general  sale? 
direction.  He  will  continue  in  direct 
control  of  Ladew  sales  policies  and  has 
retained  as  assistant  general  sales  man- 
ager Russell  B.  Reid,  another  Ladew 
belting  expert  with  twenty  years  of 
leather-belting    experience. 

EUigineering  &  Appraisal  Company. 
Inc.,  New  York.  N.  Y..  has  added  to  its 
engineering  staff  Ralph  G.  Macy,  who 
has  been  elected  vice-president  of  the 
company.  Mr.  Macy  has  accordingly 
resigned  as  chief  engineer  of  the  con- 
struction department  of  the  Walter 
Kidde  Company.  Mr.  Macy  has  had  a 
long  experience  in  engineering  and  in- 
dustrial work,  and  prior  to  the  war 
was  in  charge  of  the  operation  of  five 
plants  making  liquid  oxygen  and  nitro- 
gen. 


Professional  Note 


L.  U.  KUIIwell  &  H.  S.  Putnam,  con 
-suiting  engineers,  and  the  L.  B.  Still- 
well  Engineering  Corporation,  con- 
structing engineers,  now  at  100  Broad- 
way, announce  the  removal  of  their 
offices  on  May  1  to  143  Liberty  St. 


New  AdvertisinK  Literature 


Independent  Pneumatic  Tool  Com- 
pany. Chicago.  III.:  Bulletin  No.  91), 
describing  "Thor"  pneumatic  motor 
hoist. 

International  Register  Compan>. 
Chicago,  111,:  Catalog  No.  6,  showing 
all  types  of  fare  register  now  made  by 
this  company,  together  with  register 
backs  and  repair  parts. 

United  American  Metals  Corporation, 
lirooklyn,  N.  Y.:  A  reprint  of  an  aH- 
clre.Hs.  "Selecting  the  Babbitt."  by  H,  S, 
Hood,  of  this  company,  manufacturer  of 
Syracuse  babbitts. 

Standard  Underground  Cable  Com- 
pany, PilUburgh,  Pa,:  Bulletin  No, 
100-1,  describing  its  products,  copper, 
brass  tubes,  rods  and  wires.  Additional 
data  are  include<l. 
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PEACOCKS 
ON  YOUR  SAFETY  CARS 

will  make  your  Braking  Protection 

Perfect 


'The  Peacock  Staffless" 


If  there's  any  kind  of  rolling  stock  that  is  being  watched 
more  carefully  than  the  Safety  Car,  we  don't  know  of  it! 
Many  operators  are  watching  it  for  lessons  in  economy 
and  business-building  but  regulatory  officials  are 
watching  it  from  the  standpoint  of  S-A-F-E-T-Y.  If 
the  Safety  Car  is  not  as  safe  as  it  is  possible  to  make  it, 
its  other  qualities  won't  count  with  those  who  regulate 
your  operation. 

Therefore,  you  cannot  afford  to  have  one  single  prevent- 
able accident  come  along  to  hurt  its  reputation. 

Experience  has  already  shown  that  a  perfect  standby 
brake  is  even  more  essential  on  Safety  Cars  than  on 
other  cars.  Frozen  air  brakes  or  loss  of  air  with  the 
trolley  wheel  off  have  proved  the  vital  need  of  a  brake 
that  would  stand  by  instantaneously  for  the  emergency, 
life-saving  stop. 

Place  the  Peacock  Brake  on  your  present  safeties  and 
specify  it  upon  all  your  future  Safeties.  Then  and  then 
only  will  your  braking  protection  be  perfect,  both  on  the 
car  and  in  the  courts! 


National  Brake  Company,  Inc. 

Ellicott  Square 

Buffalo,  N.  Y. 
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jforb,  Bacon  Si  Davis, 

Engineers. 


New  Orleans 


115  BROADWAY 
NEW  YORK 


San  Francisco 


STONE  &  WEBSTER 

bdoalrtsl    PUnu  and    Buildinsa.    Steam   Power  Slationo.    Wster 
"•    Developmenta.     Sub<iialionii.     Osa     Planta      Tranamiaaion 
Electiit:  and  Steam   Railroad  Work. 


NEW  YORK 


BOSTON 


CHICAGO 


SANDERSON   &,  PORTER 

ENGINEERS 

REPORTS,  DESIGNS,  CONSTRUCTION.  MANAGEMENT 
HYDRO-ELECTRIC   DEVELOPMENTS 

RAILWAY,    LIGHT  and  POWER  PROPERTIES 

CHICAGO  NEW  YORK  SAN   FRANCISCO 


The  Arnold  Company 

ENGINEERS— CONSTRUCTORS 

ELECTRICAL— CIVIL— MECHANICAL 

106  Seuth  La  Sail*  StrMt 

CHICAGO 


ALBERT  S.  RICHEY 

;CTRIC  RAILWAY  ENGINEER 

woecserte  rocrTscMNic  iNSTrrurc 
WORCESTER.    MASSACHUSETTS 


DwiGHT  P.  Robinson  and  Company 

Iaa*r»*ral«d 

Dmsifn  —  Construct  —  Financm  —  Managm 
UTILITIES  INDUSTRIALS 

•  1    Bf<w»y,    N*w    Yvrfti 


C.  E.  SMITH  &  CO. 

CttmntUng   Emgin*0r» 

2065-75  Railwajr  Exchange  Bld(.,  St.  Louis,  Mo. 
CkUa«*  Kanaaa   Clly 

iBvoslicatioBS,  Appraisals,  Eapert  Testimony,  Bridfo 

mmd  Stntctaral  Work,  Electriiicalion,  Grade  Crossing 

Elimination,    Foundations,    Power    Plants 


KELLY,  COOKE  &  COMPANY 

Engineers 


14*   BMOADWAY 
NEW  YOWC 


4M  CHESTNUT  STREET 
PHILADELPHIA 


THE 

J. 

G. 

WHITE  ENGINEERING 
CORPORATION 

Engineers   -  Contractors 

43  Eschi 
4 

inc*  Place                                                 New  York 

JOHN  A.  BEELER 

OPERATING  AND   RATE  INVESTIGATIONS 

TRAFFIC  SURVEYS  AND  SCHEDULES 

MANAGEMENT  -  CONSTRUCTION  -  APPRAISALS 

DIFFICULT  WORK  EXECUTED 

52  VANDERBILT  AVE.,  NEW  YORK 


Byllesby 

Engineering  &  Management 

Corporation 

208  S.  La  Salle  Street,  Chicago 


New  York 


Tieotna 


ENGELHARDT  W.  HOLST 
Engineer 

Report*,  Appraitah,  Reorganitationi 
C83  Atlantic  Ave.,  Boston,  Masa. 


E.  W.  Clark  &  Co.,  Management  Corporation 

Engineers 

Power  Plants,  Electric  Power  Transmitiion 

and  Industrial  Application 
Huntington  Bank  Building,  Columbus,  Ohio 


ROBERT  M.  FEUSTEL 

CONSULTING   ENGINEER 

Rate,  TrafiBc  and  Reorganization 
inyestigations 

Fort   Warae,    Indiana 


REPUBLIC  ENGINEERS,  INC. 

CONSULTING  AND  CONSTaUCTING  ENGINEERS 

Vtluationi  Rtforu  Inofslifationi 

Oftitni  Cointrutlion     \(a»afemfnl 

60  BROADWAY,  NEW  YORK 
CLEVCtJ^ND,  OHIO  YOUHGSTOWN,  OHIO 


tIknaliMtins  BIdi 


MshoalBC  Baak  BMs 


J.  L.  JACOBS  &  COMPANY 

Engintrt — Sta  tUlMant 

InvcMigationit — Report*— Expert    Testimooj 

Minafement,   Organization   and   Cost   Control 

InHii.trisT  Relatinnt    Problema— Stitisticil    Aniljraes 

Monadnock   Building,   Chicago 
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"NEVER-CREEP 


>» 


1  The  Anchor  with  the 
CORRECT  PRINCIPLE 

I  I'd    install    old-fashioned    anchors    it    was    necessary    to  | 

I  l>ore   the   hole   in   such    a   manner   that   the   anchor   pulled  | 

I  toward    the    opening    of    the    hole.      For    this    reason    the  | 

I  hole    required  careful   filling  and   tamping   after   installa-  | 

I  tion,    and    the    anchor    then    depended    on    this    newly  | 

I  tamped    earth   for    resistance,   or   holding   power.  I 

I  Ihe  NEVER-CREEP  pulls  only  against  the  solid  earth—  | 

I  ivhich    is   the   correct   principle — not    toward    the   opening  | 

I  of  the   hole.     Even  should   the   hole   remain   unfilled,   the  I 

i  N'EVER-CREEP   would   have   giant   strength — and   could  | 

i  not   creep,    give    nor    lessen    its    holding   power.  | 

I  ASK    YOUR  JOBBER  | 

I  CHANCE   COMPANY 

I  Dept.   J,    Centralia,    Mo.  i 

I  t  I 

^imHItilltllllllUIIIHtlllllltrilllltllllllllllHtllllHIIIIIIIIIhlUIIIIHIIIIIIItMIIIIIIIIIIIIMIIIIIIIIIIIIIMIIirillllHIIIIIIIMIIIIIIIDIIIIimilllln 
^llttMUIUIUJimUltlttllimtlirilltttlllltlllMUIIIIltlllllHIIIIIHIUtHMIIIItlllHIIIIIIIIIIIIllllllllltlllllinillMIIDMIItMHnilMllimillllllllM^ 

i  Steam  and  Electric  Railway  "Checking"  I 

i  Complicated  Intenirban   and  Ohmer  Fare   Rririater  work   a  apecialtT.  i 

=  Cotiflrtential   Iiivr»tlgalion8.      Write  tor  our  proposltton.   "Proaecatinr  5 

i  DinhoneKt   CoiiduotorH."      We    maintain    a   aDecial    department    thor-  i 

I  oUKlil;  equipped  for  llundlinr  all   stnkea.  | 

I  The  Industrial  Protective  Company 

I  Suite   804-5-6    Mutual    Home    Bldg.,    Dayton,   Ohio  | 

'MIIMIimillllllllllllllltlllDllllltlllMlllltllllllMIIIIIIIIHIIIIIIMIlllllltllllllllllli 
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WE  BUILD  TRACKS 

Design — Construction — Rehabilitation 
ENGEL  &  HEVENOR 

Track  Engineer* — Contractor* 

220  Broadway,  New  York  City 


ELECTRICAL  TESTING  LABORATORIES 

Elaotrical,  Photometrical  and 

Mechanical  Testing. 

80th  Straat  and  East  End  Ave.,  New  York,  N.  Y. 


Scofield  Engineering  Co. 

POWER  STATIONS 
HYDRAULIC   DnVELOPMENTS 


Consulting    Engineers 
PHILADfl,PHIA,PA. 

GAS  WORKS 
ELECTRIC  RAILWAYS 


THE  P 

Suiu  1710 

Park  Row  Bld(;..  New  York 


EDW.  WISH   SERVICE 

DETECTIVES  Suite  1102 

Bids.,  Boston 


Board  of  Trade 


When  wiitinc  the  advertiser  (or  information  or 

prices,  a  mention  oi  the  Electric  Railwar 

Journal  would  be  appreciated. 


It  will  help  you 
train  your 
motormen — 

.\  number  of  big  cU-ctric  railway  companies  find 
that  it  pays  them  to  place  in  the  hands  of  eacli 
of  their  motormen  a  copy  of 

Gutmann'a 

THE  MOTORMAN 
AND  HIS  DUTIES 

A  handbook  of  theory  and  practice  of  electric 
railway  car  operation. 

195  Pages,  pocket  size,  31.50 

'llic  book  explains  in  simple  language,  devoid  of 
mathematics  and  technicalities,  many  points  that 
will  enable  the  average  motorman  to  take  better 
care  of  his  car  and  to  operate  it  more  efficiently, 
'riio  chapter  headings  are: — 

I.  .\  Glance  Over  the  Road. 

II.  Principles  of  the  Electric  Motor. 

III.  Generating  and  Distributing  Power. 

IV.  Overhead  Circuit  and  Third  Rail. 

V.  Electric  Railway  Motor. 

VI.  Car  Wiring  and  Parts. 

VII.  Controllers. 

VIII.  .Multiple-Unit  Control. 

IX.  Operation  of  Controllers. 

X.  Brakes  and  Their  Operation. 

XI.  How  to  Remedy  Troubles. 

Ihe  last  chapter  alone  should  save  any  company 
that  places  this  book  in  the  hands  of  its  men  a 
great  deal  of  trouble  and  expense. 
The  book  is  not  new — it  is  in  its  sixth  edition,  but 
it  has  been  found  so  generally  helpful  that  we 
venture  to  bring  it  again  to  the  attention  of  elec- 
tric railway  officials. 

Examine  a  copy  FREE.     Special  prices 
on  quantity  orders. 

Send  for  a  copy  for  10  days'  FREE  examination. 
Have  your  employment  supervisors  go  over  the 
book  with  the  needs  of  your  motormen  in  mind. 
We  will  gladly  quote  you  special  prices  on  quan- 
tity orders.     Use  the  coupon. 


y^iee  6x(iTnhiaiwn  CoiWcn 


>li<(ii>i\v-lllll    Book   tk)..   Inc.,    239   Went  3Hth   St., 

New   York,   N.    Y. 
You  may  send  mi-  on  10  days"  approval  Gutmann'a  The  Motorman 
:i;id  His  Dution.  $150.     I  agree  to  pay  lor  the  book  or  return  K. 
puHtpaid,   within    10   days  of   receipt. 

CHve   me   information   concerning   special    prices    on   qnantity   oidos 
for  thU  book. 
Retrular  fiubsnriber  to   the  Electric  Railway  Journal? 

M<ml»r  uf  A.  I.  E.  E.  or   A..  E.  R.  A.? 


Siinied   

.\ddress    

Ollicial   Position    .  . 
Name  ol  Comoany 


( Books    sent    on    approval    to    retail    customers   In    the    tJ.    S-    »JJ{ 


Canada  only.) 


E-4-24-a0 
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Boyerizing  your  brake  rigging  is  like 
Harveyizing  a  battleship's  armor 

Everybody  knows  what  a  great  advance  in  armor  plate  was  made 
with  the  invention  of  Harveyized  steel. 

Now  Boyerizfd  steel  is  simply  the  application  of  the  same  princi- 
ple of  super-protection  to  brake  rigging. 

While  Harveyized  steel  was  intended  to  minimize  the  penetra- 
tion of  projectiles,  Boyerized  steel  minimizes  the  wear  caused  by 
the  movement  of  the  brake  rigging  say  eight  times  a  mile,  seventy- 
two  times  an  hour,  fourteen  hundred  to  fifteen  hundred  times 
a  day ! 

Untreated  pins  and  bushings  soon  wear  down  under  these  fre- 
quent attacks  of  the  Demon  of  Wear,  the  Boyerized  kind  present 
a  solid,  armorized  front  that  permit  many  miles  of  scr%'ice  before 
there  is  even  a  caliper  reduction  in  diameter  or  thickness. 

To  Boyerize  means  to  lengthen  the  life  of  your  equipment  and 
to  lower  the  cost  of  your  upkeep. 

Other  Boyerized  Specialties  Are: 

Boyerized  Brake  Hangers 

Boyerized  Brake  Lever  Pins  and  Bushings 

Boyerized    Wearing    Plates    between    the    Bolster    and 

Bolster  Carrier 
Boyerized  Wearing  Plates  between  the  Pedestal  straps 

and  the  Journal  Box 


ELECTRIC  AAILWAY  SUPPLIES 

^emis  (arjruck  0inpany 


S»a<NO><l  lO   MASS 
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ALLOY  BARS 


to 


S.  A.  E.,  Midvale  and 
Other  Standard  Specifications. 

Very  prompt  deliveries  can  be  made. 

Submit  inquiries  to  our  nearest 

district  office. 


MIDVALE  STEEL  AND  ORDNANCE  COMPANY 
CAMBRIA  STEEL  COMPANY 

General  Sales  Office:  WIDENER  BUILDING,  PHILADELPHIA,  PA. 

District  Sales  Offices 

Atlanta         Boston        Chicago        Cincinnati        Cleveland        Detroit        New  York        Philadelphia        Pittsburgh 

San  Francisco       Salt  Lake  City       Seattle       St.  Louis 

Sole  Export  Representative 

Consolidated  Steel  Corporation,  165  Broadway,  New  York 

All  export  inquiries  should  be  sent  to  this  address 

Series  Number  29-1 
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THE  STANDARD  rORGINGS  COMPANY 

Offices- Railway  Exchange  Bldfe.  Chicago. 


BRANCHES: 


New  York  .  2040  Grand  Central  Terminal 
St.  Paul ....  Merchants  Nat'l  Bank  Bldg. 
St.  LouU ....  Commonwealth  Truat  Bldg. 
Milwaukee.  .  .First  National  Bank  Bldg. 

Denver 1617  Blake  Street 

Seattle 717  L.  C.  Smith  Bldg. 


Los  Angeles    .  .  .241-243  Los  Angeles  St. 

San  Francisco 69-71    First  St. 

Portland 46-48  Front  St. 

Salt  Lake  City      117  W.  Second  South  St. 

Houghton,  Mich.    . 96  Sheldon  St. 

Cleveland Citizens  Building 
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"STANDARD" 


Steel  Tires 

Steel  Tired  Wheels 

Solid  Rolled  Steel  Wheels 

O.  H.  Steel  and  Malleable  Iron  Castings 

Solid  Forged  Gear  Blanks 

Steel  Forgings  Iron  Forgings 

Forged  and  Rolled  Steel 

Pipe  Flanges 

Ring  Dies 

Rings 

Roll  Shells  Steel  Springs 

f"  C  "f       "The  'Standard'  Brand  on  your  material      f  C  f 
^J^*^M>^      IS  an  assurance  of  eventual  economy."     M^WV^ 

BRAND  -^  BRAND 

STANDARD  STEEL  WORKS  CO. 

GENERAL  OFFICES: 

500  NORTH  BROAD  ST.,  PHILADELPHIA,  PA. 

CHICAGO  RICHMOND  MEXICO  CITY 

ST.  LOUIS  SAN  FRANCISCO  LONDON,  ENGLAND 

HAVANA.  CUBA  NEW  YORK  PARIS,  FRANCE 

MONTEREY,   MEX. 
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Thg  Law 

Preservation  oTsdieduie  is  a  law 
ofservice.  it  is  a  hard  law  to  live 
up  to,  ifyou  are  not  usingOurOne 
Man  Lightweight  Safety  Cars. 

Using  the  Cars  built  in  theQuality 
Shops  youcan  give  the  people  bettei* 
schedules. Thi'smeans that  a  higher 
price  will  bepaid  for  ti'ansportation. 
St.LouisCarG5.,Sarety  Cars.and 
5ervice,mean  the  same-Satisfaction. 

5t.LouisCarCb. 


St.Louis,Mo. 
T/?e  birthplacQ  of  the  Safety  Oar' 
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You  can  average  100  Bonds 
per  day  on  a  job  like  this 
with  the  portable  ERICO 


ONE  hundred  a  day  is  a 
conservative  estimate. 
Averages  as  high  as  120  in 
8^^  hours  are  not  unusual. 

For  straight  away  bonding  or 
for  pickup  jobs  thruout  the 
system  you'll  find  the  Erico 
equally  efficient.  It  saves  labor, 
too.  Only  two  men  are  re- 
quired— one  for  grinding  and 
cleaning  and  one  to  do 
welding. 

Write  today  for  complete  data 
on  the  Erico.  It  will  be  a 
profit-making  letter. 

THE  ELECTRIC  RAILWAY 
IMPROVEMENT  CO. 

CLEVELAND,  OHIO 


ERICO 

Portable  Rail 
Bonding  Apparatus 


CamegieSteelGearBlanks 

When  buying  gears  from  your  gear  cutter  in- 
sist that  they  be  cut  from  Carnegie  Blanks 
because — 

1.  One  hundred  per  cent  of  the  blanks 
can  be  turned  into  finished  gears.  Hid- 
den blow  holes  need  not  be  anticipated 
after  completion  of  expensive  machine 
work. 

2.  They  are  free  from  sand  spots  and 
chilled  surfaces  that  cause  tool  breakage. 

3.  The  carbon  content  can  be  raised  to 
a  higher  percentage  than  is  practicable  in 
cast  blanks.  This  insures  a  harder  and 
stronger  tooth  after  proper  heat  treat- 
mei\t. 

4.  There  is  greater  refinement  in  the 
grain  of  the  metal. 

Real  gear  economy  consists  in  purchasing  only 
those  gears  which  have  a  good  performance 
record  and  are  made  by  a  responsible  organi- 
zation. Gears  cut  from  Carnegie  Blanks  ful- 
fill both  these  conditions.  The  engineers  of 
this  company  will  gladly  confer  with  you  as  to 
better  service  in  gear  transmission. 


Carnegie  Steel  Company 

General  Offices:     CarneKie  Building,  Pittaburgb,  Pa. 
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?io/. 


UtaAcl.     ^  ^tw     ^«Cbl 


Giant  Strain 
Insulator 


made  to  be  neglected 

YOU  have  other  things  to  do  than  be 
bothered  with  replacing  broken  strain 
insulators.  That's  why  we  make  the  Giant 
Strain  Insulator  so  good  you  can  put  it  in 
service  and  forget  it. 

For  instance,  we  use  Mica  Discs  between 
metal  parts  that  keep  Giant  Strain  Insul- 
ators insulators  long  after  the  ordinary 
commercial  kinds  are  scrapped. 

And  if  its  strength  plus  permanent 
insulation  you're  after,  let  us  give  you 
more  complete  information  about  the 
Giant  Strain  Insulator. 


H.W.Johns-ManvilleCo. 
N»w  York  City 

10  FarfeW«« — Branchma  in 
(J  Lmrf  Citimt 

For  Canftdai    Canadian  Johnii- 
Manrllla  Co..  Ltd.,  Toronto 


OHNS- 
MANVILLE 

ELECTRICAL  MATERIALS 


April  24,  1920 


Electric    Railway    Jour  n  a; 


Globe 

Tickets 

and 

Transfers 


We  have  manufactured  tickets  exclu- 
sively for  nearly  forty  years  and  are 
constantly  designing  new  forms  to 
efficiently  care  for  all  present-day 
operating  conditions. 

The  tickets  and  holders  used  by  the 
Connecticut  Company,  in  connection 
with  their  Zone  Fare  System,  are 
"GLOBE"  products. 

Among  our  many  specialties  we  call 
particular  attention  to  the  P.  M. 
Coupon  Transfer  and  Reduced  Rate 
Tickets  of  all  kinds. 

May  we  send  you  samples  of  the 
forms  best  suited  to  }our  require- 
ments ? 


Globe 

Ticket 

Company 

12-114  North  12th  Street 

Philadelphia,  Pa. 


New  York  Office 
160  Weat  14th  Street 


JMB  Grid  Resistors 

ARE  MADE  RIGHT  AND  STAY  RIGHT 


No  resistors  get  more 
abuse  than  those  under 
a  car. 

They  are  abused  elec- 
trically by  careless  oper- 
ation of   the  controller. 

They  are  abused  me- 
chanically by  exposure 
to  dusty,  muddy  and 
stone-littered  streets. 

Until  the  arrival  of 
E  M  B  drawn,  non-cor- 
roding grid  resistors, 
troubles  from  these 
sources  seemed  unavoid- 
able. 

E  M  B  grid  resistors 
actually  have  made  this 
part  of  your  equipment 
troubleproof. 


THE  ELLCON  COMPANY 

50  Church  Street,  New  York 


^HuiiiMiiimi 1 mu I iiiMiim iinilH iiililillilinf u i mum luilili mm iiiiliiiu m i uiMiiiim jiuiiiiimimiuuiiinmiriiiiiu iiu in iiu fimiiiii f i miiiiiii... 


86 


Electric    Railway    Journal 


April  24.  1920 


>  t  i  mnii  iimiiiiHiHHHHH«tttiiHti»mmiiiiiiiMmMiHHHih)iiii  iiiiiiiiii  II  MmiiiHiiHimiiiH  iiiimimiiiMmiiMimmiiirmiiiMiWM 


Harps 

Malleable  iron  is  the  proven  ma- 
terial to  make  trolley  harps  from. 

This  material,  used  in  Nuttall 
harps,  has  high  resistance  to  wear. 
The  steel  shanks  are  riveted  firmly 
in  place  and  the  contact  springs 
and  washers  are  placed  so  that 
they  do  not  touch  the  cutting  edge 
of  the  swiftly  rotating  trolley 
wheel. 

R.  D.  NUTTALL  CO. 

Pittsburgh,  Pa. 

Nuttaniieiical  Gcus 


^*rvio!^ 


A  PROVEN    SUCCESS 


itifminiiiiimiiiiiimiittiiiimiMniiiHiiiiuiiiitiiititiiiimiinniiiMiMiiii 


Griffin  Wheel 
Company 

McCormick  Building, 
Chicago,  111. 


GRIFFIN  F.  C.  S.  WHEELS 

For  Street  and  Interurban  Railways 

All  of  our  plants  have  adequate  facilities  for  fitting  wheels  to  axles. 


OiiMte 


FOUNDRIES : 

Detroit 

BMion 

St.  Paul 

Dmtm' 

Kmms  City 

Lm  Aii4«I 

Tacomt 
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Van  Dorn  Car  and  Air  Couplers 

For  Heavy  City  and  Medium  Heavy 
Interurban  Service 


VAN  DORN 

No.  1200  CAR  and  AIR  COUPLER  | 

Vertical  Pivoting            Tight  Lock          Equipped  with  No.  1160  Draft  Gear  | 

Couples  car  and  air  connections  automatically  by  impact.     Vertical  Pivoting  | 

Head  relieves  platform  strains  at  sharp    changes   in   grade.     Spring    Head  | 

Support  holds  coupler  head  at  proper  height  for  coupling.     Draft  gear  and  i 

coupler  head  give  maximum  radial  clearance.    Perfectly  protected  rubber  gas-  | 

kets  eliminate  air  leakage.    Radial  movement,  120°.  | 

VAN  DORN  COUPLER  COMPANY,     2325  S.  Paulina  St.,     CHICAGO,  ILL. 

1  I 
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MAKE  YOUR  PARK  PAY 

Your  biggest  Park  expense  can  be  greatly  reduced 

A  WELTE 
ORCHESTRION 

Supplying  the  Music 
Insures  Your  Success 

Our 

AUTOMATIC  BRASS  BANDS 

provide  just  as  good  music  as  any  full  band 
and  our 

DANCE  HALL  INSTRUMENTS 

offer    the    services    of    a   complete   orche-;ita. 

Will  save  their  cost  in  one  season 

Morning  and  afternoon  attractions 

now  possible — without  extra  cost. 

Dealing  with  the  Welte  firm  you  eliminate  experiments. 

Write  to  u«  for  particular*  and  bookletM 

M.  WELTE  &  SONS,  INC. 

(Orchestrion  Department) 

665,  667  and  669  Fifth  Avenue 

Bet.   B2nd  and   53rd   Streets 
New    York    City 


A   WEVLTE  ORCHESTRION   in    the   Auditorium  ot   the 
Milwaukee  Electric  Light  &  Railway  Co. 


38 


Electric    Railway    Journal 


April  24,  1920 


miuintiuiiniiiiiiiuumuiiiiiiuui; 


WEATHERPROOF  WIRE 

AND  CABLE 

PAPER   INSULATED 

UNDERGROUND  CABLE 

<Sintl«.  DuplM  and  ThrM  Pba**> 

TROLLEY  WIRE 

(Round.  Grooved  or  Flfur*  81 

BARE  COPPER  WIRES 

AND  CABLES 

MAGNET   WIRE 

I  Cotton   or  Aabostos) 

AmmIhiiIIi  Rubbor  Covtrod  Wir*      Calvaniiod  Iron  and  Stool 
Incaaducont  Lamp  Cord  Wiro  and  Strand 

AMERICAN  ELECTRICAL  WORKS 

Phlllipodalo,  R.  I. 

•muo.    in  rodanl:   Chlc««o.    Ill  W.   A«aou:   Cinilnnul.   Truiloo  BMl  : 
Noa  Tort.  Hi  B'oaj;   Ion  rrandMO.    lit  Howinl;  ImU1«.  !••  lit  Arc  la. 


aHIUllllllllllltlllMlllltlliltlllllUllllllllllltllltlllllllllltllllllllllllllillllllllllllllllltlllllllllMlllllllllllltlimillllllllliraMMMMMWHHIl' 

ELRECO  TUBULAR  POLES 


Tnt  CHAMrCltCD  JOINT 


iitiiiiitiMiiiiniitiiiiiHiMitniiiiiHiitmiiiiiHinimiiim 
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COMBINE 
I    Lowest  Cost  Lightest  Weight 

I    Least  Maintenance         Greatest  Adaptability 

I  Catalos  eomplHo  with  eoclDoorlnc  data  sent  on  reqaeat, 

ELECTRIC   RAILWAY   EQUIPMENT  CO. 
I  CINCINNATI,  OHIO 

I  New    Tork   Clt7.   SO   Church   Street 

?IIIII.IlllMHIMMimiltMHHIIIIIIIIHIIIHIIIimilllllllltlUIMIIIIIIIIHIIII<lllllinillllllinlinilllllll>Ullll 
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RDEBLIND 


Electrical  I 

Wires  I 


Cables  I 

Mad*   kj         i 

JOHN   A.    ROEBLINGS   SONS   COMPANY  i 


THE  LINDSLEY  BROTHERS  CO.  I 
"Good  Poles  Quick"  n-^^-™  i 


TBKNTON.  N.  J. 

ll(IMIIIIIIItllllllll"lllllllillllHllllilMllllllllilltllMI(IIMIIIIIR 


Western 


:  Uulek  Shipmetitii  K(»onis83'^-S34.72W^c  AdatnaSi  Bntt 

I             from  oar                           CHICAGO.  ILL.  Open    nuftk    m4 

i          Mlniic«pon«  "Hot   mm4  0»U** 
I                 Vard                          Spokane  —  SI.   LooU 


■lllllltlllllllllllMIIIIIIIIIIII 
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Peirce  Forged  Steel  Pins 
with  Drawn  Sheet  Steel  Thimbles 

Tmrt  beet   Inaaranre  acaliut   Ininlator  breakage  s 

Hubbard  &  Company  I 

PITTSIIlTRflH,   PA.  I 

i 


Chapman 

Automatic  Signals 

Charles  N.  Wood  Co.,  Boston 


AETNA  INSULATION  LINE  MATERIAL 

tklnl  Ball  Inralatore.  TrolleT  Baau.  Harpo  and  Wbaola.  Braaao 
and  MallaaMa  Iron  Proo  Oroaatno.  Sortlon  Inatilaton.  Saettoa 
•vltchaa 

Aftart  A  J.  M.  kitdtma  Mi|.  Ca. 

^.,      tSS  as  A  Straet.  Boat«i.  Maaa.  — Z^— 

¥/  ■atabllahad  1«77  *^^ 

»  BranAaa     ttmr  York.  ISS  B'vaj.  Pblla  •      

datpMa.  4SS  Saal  iatau  Trwt  Btdc.    Chlc*«o.  106  So  Daaf^oni  St. 
Loodoa.  «S  MUtOB  StreM 


^^^1 


^ 


NATIONAL 

I  TUBULAR  STEEL  POLES 

*         Alt   li    "SiTIOXAL"   Caltolia    .Vo.    I«.    "SATIOSAL"    T.OoIv.  flMl    Peioi 

I    NATIONAL  TUBE  COMPANY  PITTSBURGH,  PA. 
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Enfinsara    A    Contracteiv 


SYRACUSE.   N.   Y. 


AUTOMATIC     SIGNALS 

for  Electric  Railways 

Highway  Crossing  Bells 

Headway  Recorders 

NACHOD   SIGNAL   COMPANY,  Inc. 
LOUISVILLE.  KY. 


BntiMitiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiin iiiHiMtiiimMiiMniiiiiiiiiiiNiiHitiiHtiMiiiniMMIIllllMMIMllllMMMIINMaNIMM 

i         Transmission  Line  and  Special  Crossing 
Structures,  Catenary  Bridges 

WRITE    FOR    OUR    NEW    DESCRIPTIVE    CATALOG. 

ARCHBOLD-BRADY  CO. 


EUREKA  PRODUCTS 

CMMMMUfa.    TtoUay    Wkaata^    Slaat    Trollay    Whaala.    TraOar 
tan.    Lisa    Matartal.    Coalrollor    Ptncora     •roah    HoMan.    ate 

We  Bake  aaalMjr  gaoda. 

THE  EUREKA  COMPANY.  North  East.  Pa. 


U.  S.  Electric  Contact  Signals 

for 

Sincle-ltack  block-alcnal   protection 
Double-track    apacinf    and    clearance    airnala 
Protection  at  inleraecliona  with  wyea 
Proceed  al«nala  In  atreel  roconatruetioa  wark 

Unitad  States  Electric  Sifnal  Co. 
We.t  Nevrton.  Maaa. 


Ari.to»  "COPPERWELD"  Wire 

WA    Stronger    than    Coppfr    Wire;    7%   to    10 Vr 
Lighter  in  Weight.     C'oei  le«a.     H'ritt  fer  4rlaih. 

COPPER  CLAD  STEEL  COMPANY 

MM  mitd   Mmtm  Om—i    P^vt.v     ^4. 
^e«   \m%.  amt  Ripart  Baiaa  On  n<ti  Sli«at. 

Wealern    •>«le<    fMllee:    8l«ll    Sai  'ur^co.    111. 


The  SCOOP  CONVEYOR 


For  Slortnir  and  R*cUiminf. 
Loading  and  Unloadittf  Cars. 
Truck*  and  Wavona.  Does 
th*  work  of  from  6  to  1 2  men 
and  keeps  •quioment  movinc 
Write    for    Literature. 

Portable    Machinwry   Co. 
Paaaatc.  N.  J. 
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FOR  EVERY      I 
POLE  PURPOSE  I 


STEEL  POLES 


American 
Rail  Bonds 


CROWN 

UNITED  STATES 
TWIN  TERMINAL 
SOLDERED 
TRIPLEX 


Send  for  new 
Kail  Bond  book 


American  Steel  &Wire 

Company 


CHICAGO 
NEW   YORK 


n^HaniiimnmiMiiiHUHiniiiiiiinHiiinirMMiui>ii)iniiHiiiiiii)iiiiitiiiiiifiiiiii')iii<rniiiniiiriiiiiiinmiiiiiiiiiiinmmt/'w 
mti.nmioiinHuiw(iuiiMiiMiHwiiii(iiiiimiiiMiiiiimiiiiHiiiiiiMMinHiiHiMMMMiiiiHiiiiiiniiiiiiiimMiiii)iiiiMHimHiiiiiHmii' 

HIGHEST     QUALITY 

TRACK  SPECIAL  WORK 


Cut  show!  Batei  Steel  Polti  In  uit  by  the  Boval  Swedish  Statei  Bra..  MM* 
trifylog  the  steam  railroads  of  Sweden,  Lapland,  located  about  75  miles  north  af 
the  Arctic  Circle,  in  the  land  of  the  Mldnisbt  Sun.  the  most  northerly  railroad 
of  the  world. 

Bates    Steel    Poles    are    becoming    universally    popular    world    wide.       Be»eat 
orders  testify  their  general  suitability  for  erery  Pole  purpose. 

Tile{raph,  Telephone.  Power  Transmission,  Erectric  Troller  Lines,  Eleetric  Llihtlot,  Etc. 

Highest  cl&aa  and  most  up.to-date  steel  pole  equipment  In  the  world. 

Our  STEEL  POLE  TREATISE  tells  the  Story,     abk  for  it. 

About  2.000  tons  of  steel  constantly  on  hand:  hence  prompt  sblpmenta. 

Titular  Steel  Poles  cost  50  per  cent,  more  than  Bates  SteeJ  Poles,  yet 
Bates  Poles  are  100  per  cent,  stronger — wiU  last  100  per  cent,  lonoer,  cover  a 
much  broader  range  of  adaptabilUif  and  are  m%ich  more  artistic  XAon  Tubutar 
Poles.    Ask  us  to  teri/v  these  facts. 

BATES  EXPANDED  STEEL  TRUSS  COMPANY  * 

208  LaSallc  Street  Chicago,   UU  U.  S.  A. 


WE  MAKE  THIS  GRADE  ONLY 

CLEVELAND  FROG  &  CROSSING  CO. 
CLEVELAND,  OHIO 

lUNnmiHmHitHimnniiiiiMMiiuttMiiiHiinihiiMiMiiiituiiniHiiiiiHiinuiiiniMiiiiiiiiiiiiMiiiiimttiiiiimHiiiiiHiiiiiiitiiiiiiiiiiiii 


9iiiii;iiiiiriiniiiirtiiiiii'(iiiiiiiiiriMiiiiriiiiiiiiiiiiiiiiiitiM)iitHiiiiiiiiiiitiiiiiiiiiiriiiiuriiiiiiiinniiiiiiiirHmintitmuiimi 
wnmHiriiiiMiuiiuMtiiMiiiiiiiiitiHirMiiniiniMMiriiiiiiiHiMHMiMiiiiHiriMiuiiMiiiiiitiiiMiiriiiiiiiittiiiiiiinuiiiiiiiitiiiiiniitiiiiuu 

I   HIGH-GRADE  TRACK 
WORK 

I  SWITCHES— MATES— FROGS— CROSSINGS 

I  COMPLETE  LAYOUTS 

I  IMPROVED  ANTI-KICK  BIG-HEEL  SWITCHBS 

I  HARD  CENTER  AND  MANGANESE 

I  CONSTRUCTION                                      [ 

=  3 

=  a 

I     New  York  Switch  &  Grossing  Co.    \ 

\  Hoboken,  N.  J.  \ 


£immmiiiimniMiiiinrMiiui(iiiiMiuniimmmiimiiimiiiiuiiuiiiiiiniiiMMiiiHiiiii>niiiiiintiiiiiiiiiiiiiimiiiiiiitmiilluiiilli:iii 


•■■■5       s 


'jiiiiiuiitiiiiirii)iiiiiiitiiiiiiititiiiiiiiiMiiiiiiiii)lutiitiiiiiiiitiiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiilliiii(iiiiiiiMtiiiiiiiiiiiiiiurinii(iil  ;iiit 
viiiiiiiiiliii I II miiiiHii WW HI ii(tiiiiiiiii"iiMmiiiiiiimiiiiiititmiitiiimtiiiimiMiiiii immiimmiv 


Dependable  Track  Work 
for  Electric  Railways 

Frogs,  Switches,  Switch  Stands, 
Crossings,  Special  Track  Work, 
Machine  and  Drop  Forgingt, 
Pressed  Steel  and  Hammer 
Work.  Foundry  for  Manganese 
Steel  Castings  and  special  fa- 
cilities for  heat  treating.  Let 
I  us  bid  on  your  requirements. 

!     ST.  LOUIS  FROG  &  SWITCH  CO. 
I 

L.».,.„,„...,.,.....u 


a      1    X; 


BARBOUR-STOCKWELL  CO, 

205  8roa4way,   Cambridgeport,   M»»«. 
EttabluKed    IS58 


ST.  LOUIS,  MO. 

illllllllllllltlllllHIIIIIIHIIIIIIHIIIIIIMIIIIIIIIIIIIIIKIII 


Manufacturer*    o( 

Special  Work  for  Street  Railway* 

Frog*.,,  Crossings,  Sv.  itches  ar»d  Mates 
Turnouts  and  Cross  Connections 
I    k  Kerwin  Portable  Crossovers 

I    f  BnJkwiilAi-ticulat^CastManganesoCrossit 

a       t  


I    t, 
I    ( 


[  TiiTiftiiiiinnniy 


?iiiiHiiiiitiiiiiniiiiiitiuiii 
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amiminiiiiiiimitiiniiimMii 


itspecial 
lTrack  work 

For  £l*cUic  and   Steam  Railroad*,  in  all  type* 

of  conatruction 

Converter  and  Electric  Steel  Catting* 

Hammer  and   Pre»   Forging* 

Seamia**  Steel  Ca*  Cylinder* 

WM.WHARTON 

JR.  5c  CO.  Incorr 

EASTON.  PA. 

Sul<«lilli"'    "f    T«»lor  W'lurtim    Irnn    A    Slr«-|    Co. 
IlKti    linil«      N     J 

vnuoi  rwu«Tst 

7T&IG1NAT0RS     of" 
MANGANESE  STEEL 
TRACK    WORK    _ 


AUTOMATIC  RECLOSING 
CIRCUIT  BREAKER 

"The  Circuit  Breaker  With  Brains" 


KNOWS 

Not  Only  When  to  Open 
But  AUo 

WHEN  TO  RECLOSE 

And  Doe*  It 

AUTOMATICALLY 

For  the  Sake  of  Decrea*ed 
Operating  Coat*  and  Com- 
plete Protection  to  Your 
Equipment  and   Service 


'Let*s  Get  Acquainted" 

THE  AUTOMATIC   RECLOSING 

CIRCUIT   BREAKER   CO. 

COLUMBUS,  OHIO 

Sole      Manufacturert      of 
Full  Automatic  Breaker: 


SPECIALISTS 

in   the 

Design  and  Manufacture 

of 

Standard — Insulated — and 
Compromise  Rail  Joints. 

The  Rail  Joint  Company 

61  Broadway,  New  York  City 


Antomatle  Safety  and  Automatic  Ri-toni  SwUrh  8i«nil»  for  ?*•■>"( 

iilduif'       T»«-   K»ll   Spoolal    Work    for   Inururban    ],in.«   and  PrlTaW 

iUfbta  n(  Wajr.     Maacannr  Ooiulniriiafi  a  t*s>rt\mitj. 


(reen  (Sain  (rates 


On  Ml   &«*lA*a    Ar«h 


JL 


GrefN    ENi^iNFtRINf.  Co     t«.i  Chicago,  Ind. 
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Insure  Your  Power  House  with  a 

CASTLE  LIBERTY  No.  1 


IFEWTIAL 

UTILITY  CARS 

Electric  Railways  ! 


Inanrance  poIidM  do  not  = 

put  out  flres     They  only  e 

pay  for  the  damage  done  = 

by   the    Are.      The    delay  = 

caused   by    having   to   re-  = 

build    or    repair    damage  = 

done    by    fire    often    costs  = 

more   than   the  Insurance  = 

Company     pays.        Avoid  = 

this    delay    by    equipping  ^ 

your   Power    House    with  = 

the       New       Exclutive  = 

CASTLE     LIBERTY     No.  = 

1.  a  Three-Gallon  Carbon  = 

Tetrachloride  Type,  Hand  = 

Pump    Fire    Extinguisher  = 

which    has    sufficient    ca-  ~ 

pacity    to    extinguish    al-  = 

most  any  fire  apt  to  hai>-  = 

pen     around    the    Power  = 

House.  = 

Comparative      and      com-  i 

I>etitive  tests  have  proved  = 

that      a     CASTLE     LIB-  = 

ERTY    No.    1    can    extin-  = 

ruish   Are  that  could  not  = 

be   controlled   by    twenty-  ^ 

eight    one-quart    Are    ex-  = 

tinguishers.  | 

The    extinguishing    agent  = 

is  Castle  Liquid  approved  = 

for   Government    use   and  = 

used  by  leading  Corpora-  i 

tions.  Railroads  and  Gov-  = 

emmental  Departments.  = 

Write    for    complete    Ae^  = 

ecription.         Write        for  = 

"Safety    A  Iwatfg"    telling  = 

the  real  etory  of  fire  m;-  | 

tinguiahing  Hquide.  ~ 

James  M.  Castle  | 

Inc.  I 

812  Lincoln  Bldg.  I 

Philadelphia,    Pa.  | 

Mannfaetnrers    and    DlBtribntors  | 

of  Flre-ExtlngnUhlng  Apparatas  = 

^niiiiiinintninHiiiiiiniutiuiuniiuiiiiiiiuuiiiitiiiiitiiiitiiiuiiiiiiiitiiitiiiiiiiiiiiiiritiiiiiniiiiiitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiniiiH      ~tiMiiiiitriiiHiiiririiniitriiiiiiiiiiiiiiiiiiirniiiHitrr'!iiiiiitfMiiittiiiiiiiiiiitiiiiiiiiiriiiiiiiMii(iiiiiiiitiiiiiiiiitiMiiiiiiiiirii)iiiitiiiiiiiniin 


GET  FREIGHT 
BUSINESS! 

For  economy,  use  Differen- 
tial Cars. 

"If  it  Is  only  a  dump  car  it  is  not  a  Differential' 


Differential  Car 
Company,  Inc. 

141  Broadway 
New  York 


luiiuiiiuiiiiiu u iHiiiiii iMiiiiiiiiiiiiiiiiiiiiwiiiiiiiiyiuiuiiiiiiiiiiiuiiiiiiiiimiiiiiiiiiuiiiiiiiiiMiiiiiiimiiiiuiiiiiiiiiuiuiiiiiMWiiiiiiiiiimuiiiiiiuimiiiiiiiiiu^^ 


The  Babcock  &  Wilcox  Company 

85  Liberty  Street,  New  York 

WATER  TUBE  STEAM  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


Works:  BARBERTON,  OHIO— BAYONNE,  N.  J. 
BRANCH  OFFICES: 


ATLAKTA.  C&QcUer  Buildlnt 
BOSTON,  49  Federal  St. 
CHICAGO.   Marquette  Building 
CINCINNATI.  Traction  Bolldinr 
CLEVELAND.   Ouardian  Buildinc 
DENVER.  436  Seventeenth  St. 


HAVANA.  CUBA.  Calle  de  Arilar  104 
HOUSTON.  TEXAS.  Southern  Padflc  BIdr. 
LOS  ANGELES.  I.  N.  Van  Nuy«  Bid*. 
NEW  ORLEANS.  633  Baroune  St. 
PHILADELPHIA.  North  American  Bids. 
PITTSBURGH,  Farmers'  Deposit  Bank  Bldg. 


SALT  LAKE  CnT,  705-6  Eeams  Bldr. 
SAN  FRANCISCO.  Sheldon  Bldg. 
SAN  JUAN.  Porto  Rico.  Royal  Bank  Bldr._, 
SEATTLE,  L.  C.  Smith  Bldg.,  Rooms  1914-1917 
TUCSON.  ARIZONA.  Santa  Rita  Hotel  Bid*. 


imnimiiiiin ii" n iirr iiiiimiiiiiiimiiiiiniiiiimmniiiiiiiniiiiiiiir iimirriiiiiiiTriiiiiiiiiiiJirii fif i 


IHIIIIII iimiiiiiiiiiiiiii iiiiniimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiii luiiiiiiimniiiimmiiiiiiinnniiiimiiimnniiiiiiiiiiuii? 


'luiiniiiiii HI nil II iiMii II iiniiiiii i il i iiiiiiiin miiiiii i iiiiiiiinii ml iimi > " """ ' m" ""> i i < ' 'i'" '"" "' 'g 

I  FOSTER  SUPERHEATERS  I 

i  A  necexity  for  turbine  protection,  engine  cylinder  economy  and  utilization  of  luperheat  for  all  iti  benefits  § 

I    Power  Specialty  Company   l^'^,        ^^'^^     li^^llA,.    HI  Broadway,  New  York  | 


.^1 mmiiiiiiiii rm miiiiiiiMiiniiiiiMiiimiiniiniiitiiiii rmiiiitiiminiiiim \ mmm t mr iiimiinii iiiiimiiiiittnrHiimiittrmniiii iiiiitiiinmirm iiirr ntiti in niimimt irmii .■* 

SiiiiiiiiiiiiiiniiiiiiiiiiuiiiiiittiiiMiuriMiiiii 


iitiiiiintiiiiiiiriiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiriiiiiuiiiiiiiiiiiiMiiiitiiiiiiiiiiiiiiiiiiiiii 


miiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiuiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiii iitniiiiiiitiiiiiiiiimtiuiiiuuiiiitmiiuiiinnK 


WE-FU-GD  AND  SCAIFE 


|ll    ■    ■■     ^m    ^    ^J     ^^  PURIRICATION,    ■V«TKMB 
|ll   T.  Tai  W    I    ^^    P    jBOrTENINII  X  FIUTRATION 

ill  >i    ■  A  ■  H  |H  m  ■  ran  Boii-eR  f-eed  and 

I l^^^j^^^JJ|L^!3LJ^  •*■'-'-    INDIJBTRIA.U    USES 


WM.B.5CAIFE  &  5DN5  CD.PITTSBURGH.PA. 


^uniiiiiiiitirmiiiiiiiiiimiriiiiiiimiiiiiHiniiiitiiinniiiiiiiHiiiiiiHmniiiiiuiiiiiiiHiiiiiiiiiiHiiiiiiiniiiiiiHiitiiiiiiiiiniiiuiiiriiini 


I.  T.  E. 
Circuit  Breakers 

for  heavy  street  railway  work  are 
the  best  obtainable.  Write  for  New 
Complete  Catalogue. 


'^immiiimniiimiiiniiiiiiiiifinnTiiiiniiiiiiiiiiiiiiiiiMiiiiii iiiiiiiiiiniiii'ii iitttiiiiiiiiiiiiiimiiiiiiiii 
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H.UnmfilH.l.j.n-rll)|t.Mrmtrlt.Um4MK inllinuTCwUtmiwI  HilAnowl  %J 
t>tL|*i  ^  r(.ctinnmM  rAitknnnKt  ^Inminut  IliJ 

It.  Ml  ^^^^^^^     iHUlmniJ^tuitnillVUinTTI^Iil 

liUi   ^^^^^^^^^^H    IWlaT.aTi.lli.U;xn;7ll<U.,mrl,ii>, 
(>iilu    ^^^^^^^^^^^L  [!l'>.U;Tnn;;iUii<i.mrl,il).l.i.nr)f)H. 

lUk.   ^BS^^^HP  ,ilVLi.n-'l()|{,l.l,-7ntrB.U<.-'J(K'> 

li,(AtS3l«  JiU  nixtl  RLl,  ,iW)15,  IJiTTlir  li.l.l.>L-'JI((><i(.Tm?rCcl.nQn«l  \i,i 

lilAn«rlali.U.n.'1(li;,i.i.7nTrnJj,n-'J()(lul,Tmrrrct.jmmcllUvmi«d&{ 

IUU-'yil5.l.l.";;;Trli.Un-'J<l('>nl,7T7irr(-^t<nnmllUUnnii«|i>ilknn.iKll),l 


'-TTTTi 

.  •.»(»( 

('»iili7imT( 

I* 


All  orvaliuatiun  caii  nevor  eec'urv  and 
maintain  a  rood  name — or  reputatton — 
unlCM  there  has  been  a  record  o[  ad- 
herence to  a  hirb  standard  ot  quality 
of  prodncta. 

The  fad  that  the  electrical  industry 
aaaodate*  the  word  "Belden"  with  high 
quality  has  always  been  a  source  of 
satisfaction  to  this  company. 


iliknTTiTi;  liil 
f4nn>r4lii.{ 
rlAn:?50l5. 

.(.i.Tarli,i 
,Mi„_.i>(i(;, 

muinr(  Lx\ 

:{<  nnmu  f  >i£ 
liitnanu  *^I 


li,t-l.  n'll  1 1(,  I.l.-Tnir  h,ld,nt>0(),i(.nTrT(  rl.  nnrnJ  H<l.!-.  nnsnl  >i({.mTnil  li.l 

l.i.l.Trrr:  !'.l.l,B-iJ(H)<lfluml  (  tlinnmil  lUktimml  Siiliniiinif  l^iMinIn(ii  \]<l 

lirrTrr(Tl,.anuiiUknn«ISJ||,noiTK(H,UnT;i1utUlinwr4lB<l 

OB. 


StiflLn 


Belden  Manufacturing  Company 

2401  W.  Twentv-Third  Street 

CHICAGO 

R.istfrn   War'-hoii"! Mitu.-liin     Ni-w  Ji'r-f.v 


rB,l 
rCxt 


3Aii.j.ljH.ton-fl(>M.I,l.-;T7tr»iLi.n-t.>iK'>,.(.n;Trr('^.,in^n,imA  missis,! 


IIIIIIIIIIIUHIIIIIIIMIIIIllllllllllttliriilllUlllllltlllinillllltllllllfllllfllllltlHIR 


SPECIFY 


For  Driving  Your  Auxiliaries 

TERRY  STFAM  TURBINE  CO. 


llartf«rH,  C»nn 


-  2 


The  Deadly  Parallel— 

Have  you  ever  seen  a  comparative 
statement  of  costs  of  all  makes  of 
fuses  based  on  authentic  laboratory 
tests?  Such  a  statement  has  been 
compiled  by  our  engineers  and  is 
interesting  information  to  have  when 
making  annual  fuse  contracts. 
The  Atlas  Multiple  Fuse  system  which 
is  replacing  other  fuse  systems  just 
as  the  tungsten  light  replaced  the  old 
arc  light,  offers  the  lowest  fuse 
maintenance  cost  of  any 
fuse  on  the  market. 


Adas 

4-in-l  Multiple  |F use 


After  a  burnout,  turn  the  ferrule  a  quarter 
turn,  and  a  new  fuse  element  is  in  circuit — all 
you  need  is  your  hands.  After  the  four  ele- 
ments are  used,  send  us  or  your  jobber  the 
shell  and  it  will  be  replaced  with  a  new  four- 
element  fuse. 

Approved  by  both  the  Underwriters  and 
Factory  Mutual  Laboratories  in  the  various 
capacities  as  shown  by  their  published  listings. 
Orders  accepted  subject  to  approval  in  all 
sizes  from  250  to  600  volts. 

WhKn  Mending  for  »ample»  and  pricet,  gio€  name 
of  your  etectricat  draler  or  dittributor 

Multiple    Electric    Products    Co. 

Incorporated 

SALES  OFFICE: 

450  Fourth  Ave.,  New  York 


asNiMnnnniiiiiHiiiiiiDiiiiiitiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiiiittitiiiiiiiiiiiiiiiiMiiiiitiii:^ 

BAKELITE-DILECTO  | 

The  fields  of  usefulness  for  | 
Bakelitc-Dilecio  are  many  and  | 
varied  because  of  its  superior  i 
merit  over  materials  heretofore  i 
available  in  sheets,  tubes  or 
rods. 

The  exceptional  qualities  of 
Bakelite-Dilecto  are  satisfying 
electric  railways  all  over  the 
country.    Inveitigatc. 

THE    CONTINENTAL    FIBRE    CO. 

Newark,  Delaware 

Brandi  Ofllrrs: 

CHICAOO.  332  B.  Mlchlssn  Ave.     NKW  YORK.  233  Broadway. 

PlUabon^  OOc*.  301    Fifth  An.         San  rrandseo  Offlos. 

MS  JurkM  St.      Uia  Aonlea  Offloe.  411  S.  Main  SI. 

Canaman  (Mus.  Cor    Kids  and  roots  Sis .  Toronto.  Onl..  Can. 


UMION"FUSES 

RrnpwabI*    rnaes    will    save    four  fltth*    nf 


NILES-BEMENT-POND  CO.     || 

a 

111   BROADWAY,   NEW  YORK 

1 

^j^h                MACHINE    TOOLS 

cfll 

liVllTl                     ^°^  ELECTRIC 

iH 

UHW                             RAILWAYS 

iJU 

^^^^k|              Axle  Lathes 

4iH 

^^^^M                Wheel    Presses 

W^M 

^^■■1              Car   Wheel  Lathes 

ItE 

^^^^^^^^^         Boring  Mills 
^^^^^^V        Lathes 

■*  H 

^H^^^^^^r           Hammers 

'^ 

^K^^^^F^           Cranes 

L 

^^^^                        General  Machine   Tools 

\r  ftjuc  nialni 


nalnlaaann  cost.  Ouarmnteed  to  girt  '^t 
MOOO' MieK  (tSin  tail       Booklet  on  !■■■'. 


CHICAGO   FUSE 

MFG.  CO. 

Chic.so      NfW    York 


MKIIMXIHIiHtllMIMXi 


CONDENSERS,      SPRAY  NOZZLES,  f    | 

VALVES.     OIL  BURNING  EQUIPMENT,  '    ' 

FEED   WATER    HEATERS.      INJECTORS,  l 

Distillers,     Oil  Coolers.  Chemical     Equipment  1 

Schutte  &  Koerting  "VH?i!:a°.T.5;r.", ?';-'  | 


The  Big  Three 

D&  W  Fuses,  Deltabeston  Wire 
D  &  W  Oil  Fuse  Cutouts 

D  fit  W  Fuse  Co.,  Providence,  R.  I. 


April  24,  1920 


Electric    Railway    Journal 


43 


iiiiiiiiitiiiiiiiiimiiitiiuiiiiuiitiiiiiiiijmiiHiiitiiiiHi 


miiiiiiiiiiiiiiiiiiiiiiimtiiiiiiimiiiiill 


\Hli  1 1 1 A  rv\  c&'  "Vulcan'*  Drop-Forged 


Safety  Lathe  Dog's 

VV7E  have  an  unusually  good  strain  of  dogs.  Demands  of  high- 
»"  speed  cutting  have  been  consistently  met.  Dogs  with  bent  tails; 
Dogs  with  straight  tails;  Dogs  with  flat  tails;  Dogs  with  one  screw; 
Dogs  with  two  screws — all  with  same  unsurpassed  merit  and  strength. 
Sixteen  sizes — |  to  6-inch  capacities.  Machinists'  Tools  Booklet  on  request. 

J.  H.  Williams  &i  Co. 

"The  Drop-Forging  Peorle" 
143    Richarai    Street  143   Vulcan   Street  143   South   Clinton 

Brooklyn,   N.    Y.  Buffalo,   N.  Y.  Chicago,   III. 

iiuiiHiiiiiiitiiiiiinniiiiiiMiiiinirMiiiiiiMniiMiinMMnuMiiHiMiiinMiiniHMiniiiiiiiiiiiiiiiiiiiiiiinhiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiHMiiiiiiuiiiiiiiiiHiiiiiu 
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WE  CAN  CUT  YOUR  COST  OF         I 
HEATING  CURRENT 

I    Write  for  THERMOSTATIC  CONTROL  INFORMATION    I 
I  ELECTRIC     HEATERS     Cut   | 

I    ^^^^■HB^HBHK^^^^^B        Installation  and  Maintenance    I 


^IJUUUlUIUUIUIIiilllinillllil 


.iiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiimiitiiimuuiiimiiiiijiiini 


ANES 


Mert     Every  heqairemmt 


i 

I 


^  = 


Pka.A.!»hi>  Oft...  Inn  M.rk..  Si.     €)>■.■(•  OAu.  S49  Wubia 
PHub-rihO&e..  203O1n«SU(.        9u  Fr.ww*  OOk*.  I)i.]w  B 


BiluirnrinnininiitiiiiiiiiitiimniitiiinininnmiiiiiiiitriiiiiiiiiiiiuiiiiitiinmTiiiNtiMiiiiiiiiiiiiiiiiinrtiiiirritiiiiiiiiiitrMiniiiiTniE 


Charge.  I 

VENTILATORS    Also    Venti-  | 

late  in  Stormy  Weather.  i 

THERMOSTATS     Save     Cur-  | 

rent.  i 

ORIGINATED      the      use      of  I 

NON-CORROSIVE  Wire  for  | 

Electric  Car  Heaters.  i 

ORIGINATED  The  Ventilated  | 

I                                                            Coil  Support.  I 

I     LET  US  FIGURE  ON  YOUR  NEXT  REQUIREMETNS  "  | 

I  Gold  Car  Heating  &  Lighting  Co.,  17  Battery  PI.,  New  York  | 

ftiliniiiiiiiuuiiMiiiiiiiiniMiiiiiiiiiiiiiiiiiiiiiiiniiuiininiMiiiHiiMiiiitiriiiiiiiiriiHiiiiiiiiiniiiiriiiiMMiiMiiiiiiiiiiiiiiiiiiinniiiii^ 
.^.(iiiiiiiniimiiiiiuniiniiiminnirmiiMiiriiiiiiMiimiJiiiminmimiiiiimiiiniiiiiMniMirrriiinuiirrmmmMiimiiin^^^^ 


Jaill'o«d<!i(-(>)rttra,(;tot'*$--'rflclti»*trl<\s  '■ 
7lft?iTil>l<'!toii,Kt^nlv  iv  CoMliitd.    i 
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A  Single  Segment  on  a  Complete  Commutator   |    | 

19    turned   out    with    csjual    care    in    our   shops.      The    orders   we  = 

fill  differ  only  In  ma^tude:   small  orders  command  our  utmost  = 

care    and    skill    just    as    do    largo    orders.      CAMETRON    quality  H 

applies  to  every  coil  or  Begrment  that  we  can  make,  as  well  aa  to  a 

every  commutator  we  build.     That's  why  so  many  electric  rail-  s 

way  men  rely  absolutely  on  our  name.  i 

Cameron  Electrical  Mfg.  Co.,  Ansonia,  Connecticut         | 

iiinDiiiiiiiiiiMiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiii! 
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I  Electric  car  heaters — thermostatic  control —  | 

I  pneumatic     car      door     operators — buzzers,   I 

I  single-stroke    bells,    starting    signal    lights —  | 

I  special  resistances.  I 

I  CONSOLIDATED  CAR  HEATING  CO.  I 

I  ALBANY,  NEW  YORK,  CHICAGO  | 

aiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiinnininiiiMiiiniiininiiiuiiHiiiriiiiiiiiiiiM'MiiiMiitiiiiiiiiiMini)iiiEiiiiMii!:uiiiMiiiin(iiiiiMiiiii« 
HMiiiiiiiiiiiiiiiiutiiiimiiiiiitiiiiiumiuiiiiiniiJiiiiiiiiinii iiiiiiiiiiiiniiiiiiiiriiiiiiiiiiiiiii iiiiii iiiiii iniiiriiiiiiiic 


Aiumwiiii, 


R5 


Ul^      Car  Heating  aiid  Ventilation    | 

™  ie     nna     nf     t>i*»     «JintPi*     nrnhl*ini!i     that.     VOll     milst.         = 


is  one  of  the  winter  problems  that  you  must 
settle  without  delay.  We  can  show  you  how 
to  take  care  of  both,  with  one  equipment. 
Now  is  the  time  to  get  your  cars  ready  lor 
next  winter.     Write  for  details. 


I  ^ESSBS^     ^^^  ^eier  Smith  Heater  Company  I 
I  ?7IIIJnHinr^        1725  Mt.  Einott  Ave.,  Detroit,  Mich.     | 

=      .iintMiinninnnriiiiimiriiiinmtnmiimiiiiiiiiiMiiiiiiiiiiiiriiiiiiiriiMiiiiiiiiiiiiiiiiiiiiiiMiiiniiiiiiiniiiirririninriniiiiiiiiiiiintirriin 


juiiiHMMiiiHimiimMtiiiiitnMHHiiiiiiniiiiniiiiiiMiiiiHniMiiiiiiiiHiiiiiiiiiiiiiiimiiiiiiiiiiiiniriiiiiiiiiiiiMiiitiiiiinuiiiiiiiiiiitiiii'^ 

FORD  TRIBLOC 

I  A  Chain  Hoist  that  excels  in  every  feature.  It  baa  | 
I  Planetary  Gears,  Steel  Parts,  lYi  to  1  factor  of  Safety.  | 
I        It's   the   only    Block    that   carries   a   five-year   guarantee.       | 

I  FORD  CHAIN  BLOCK  CO.  | 

I  Second   and   Diamond   Sts.i   Philadelphia  | 

^jllMlliiiliiiitiiiiiMiiiiiiriMiiiiiiiiiiiitriiiiiiMtiiiiiiiiiiiiiMiiiiiiliiiiililiiiiiiriiiiiiiilHlllilMlliiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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tixEnEElQj:* 


"Everything  in  Insuiation" 


Mica 


Waxes 


MFG 

CO 


BUSH  SAFETY  TOOLS 


Make 
HOT   WIRE   WORK 

SAFE   AND   SURE 

Write   (or  Biilk-lin    A 

THE  BUSH  ELECTRIC  CO. 

6H54    Broadway,    Cleveland,   Ohio 


-j<niiiiiiiiHniwiimiiiiniiriMiiiHiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiiiiiiiiiiirintiiiiiiiiiiiiiiiiiiiiiiiirii HiiiiiitittiiiiiiiiniiiiitiiiiiiiiiuiB 


Vulcanized  FIbrw  Asphalts 

Varnished  Cloth  Compounds 

Insulating  Tapes  Insulating  Varnish 

The  above  are  only  a  few  of  our  products 
Write  UB  for  auytliing  In  tbis  line  you  may  reqalza. 

MITCHELL-RAND  M'F'G  CO. 
t03  John  St..  New  York  Citv 

iiiiimi iiiiiiiMinmmiiiiiiiiiiiiiiimriiiimiiiiiiimn iiiir r mil i i iiii iiKiniiiniir 

lJllllltlilllllllltlMlllllllllllllllilI1illlllinillllllllllllllllll1lllllillllll"liitllHlllllllllt Itlllllllllllllllllllt Illllll IIIIIIM^ 

I       BUCKEYE  JACKS       I 

I  high-grade  R.  R.  Track  and  Car  Jacks. 

f  The  Buckeye  Jack  Mfg.  Co. 

I  Alliance,  Ohio 

^iiiiiMiiiiiiiuiiiiiiiiiitiiiiiiiimiiiiiiiiiiiiiiiiiimitiiiiiiiiitiiiiiiiniiiiiiiiiiiiiniiiiiiiiitiiMiiiiniiHiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiHtHiiiiin 
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UnilHIIIItUUIIIIIlUlUIHIHII'. 


INTERNATIONAL 
FARE   REGISTER 


Type    R-10 
Single  Regiiter 


International  Fare  Registers.  Single  regis- 
ters, round  and  square ;  double  registers, 
duplex  counters,  car  fittings,  foot-operating 
devices  for  single  and  double  registers. 
Exclusive  selling  agents  for  Heeren  enamel 
cap  and  coat  badges. 

The  International  Register  Co. 

IS   South   Throop    Street,   Chicago 


"It  Behooves  You 
to  Hooverize  Your 
Motormen" 


We  can  help  you 

Writ*  to 

The  Arthur  Power-Saviiig  Recorder  Co. 
2nd  National  Bank  Bldg.,  N«w  Haven,  Conn. 


'.j|lfnTiniin''iiiiniimiirtiiii 


MMitMiinriiiiiiitiiiiiiiiiiitiiMiitiliiu 


USG 

CARBON— GRAPHITE— METAL 
BRUSHES 

For  Car  and  Power  House  Units 

Mexican  Graphite  Curve  Create 

Mexican   Graphited   Wood  Create 

foi"  Gears  oi  Eltctric  Cati 

^lexican  Graphite  Journal  and  Gear  Grease 

l.Iti-nit<ir«    innA    ilptHllcd    inrurmallnn    Afnt    upon    rmn^kt. 

The  United  States  Graphite  Co. 


SAGJNAW 


vircn     II    <;    A 


C7  N    ..      Vurll.     rhll . 

'"^V    Lmrgttt   Mlntn  of  Graphite  en    TUm   Contlntnt 


iiiitiiiittMiniiitttttMiiittttiriiiiriiMMiitiiiiiiitntiiiuiiiiitiMiutiiiiiitiiiiiitiiiiiiiiiiiiiiir: 
iiiiiiiiiiiriiitiiiiriiiiiiiiiiiiitiiiiiiiiiiiHiiiiiiiiiiiiiilimiiiiiriiiiiiitMiiiiHuiHiiiuiiiiiiit 

i 


MUtHllllllltlllllllllllll1)lllllttlllllllllllllllinilt1IHr|. 


Use  them  in  your  terminals — 

PEREY  TURNSTILES 

or  PASSIMETERS 

Fatltr  than  th*  tlcktt  ulltr 

Percy  Manufacturing  Co.,  Inc. 

30  Church  Street.  New  York  City 


75%  of  the  electric  railways 


B-V  Punches  2 


^if^l 


S*nti  for  Catalog. 
BONNEY-VEHSLAGE  TOOL  CO^  N«w«-h,  N.  J. 


tiuiiitiiiiiiiiiniiiiitiiiiiiiimili 


162    RAILROADS 
USI:      DIXIE     CUP 

Penny  Vending  Machines 


in  Can*  and  Staliona 

•  c  .«  wa*  COM*.. 

-fl  ,r....4..>f 


The  Economy 
Railway  Meter 

Inducct  Power  Saving. 
Our    |K>wor-'MiTlnc    tnjlleltne 
will  ntallr  IntrP'Ki  rou  rlcht 
nuw.     A»k  for  them. 

Economy  Electric  Devices  Co.,  Chicago 


I  Heating  and   Ventilating 

I  Let  u*  drtnonttrate  to  you  how  we  can  heat  and 

I  veaiilaic  your  can  al   ihe   luwreit   ponible  ooit 

I  The  Cooper  Heater  Company 

I  CarliaU,  Pa. 


Direct 

Automatic 

Registration 

By  the 

PaMenger 

Rook*  Automatic 

Rairiatar  Co. 

ProvUMM*.  R.  I. 


SAMSON  SPOT  WATERPROOFED  TROLLEY  CORD 


Trade  Man  Re«.  < 
Made  nt  •mra  etuniT  eln4i  llnn'r  hr  • 

C»r«'f»l!T   tTT'p*^<»^l   and   tnarum- ■  ■■ 

Semftlr*  mn4  inrnrmiitlnn   clMlly   v^ni 

SAMSON  CORDAGE  WORKS.  BOSTON,  MASS 


(Mr  flnl.hxl 


pAIUWA\(  [  [nUIT\(  f;OMPAN}{j 

V    \'   :'.       '  ~  -t'i'fTt 

•voNrrooMB"  Avn  "RotNn  jrr-  vk>tilato»s 

far  Moottor  ar  I  Arrh   iv.r.f  <  «r.    una  all  cla»«a«t»m«f» 
alio  MUccniir   rnrRMOMicTKB  colli Mli 

of  Car  Tenperaturce 

lu-isi  wan  no  n.         wrmtm 

~-  m.  Ciatorm 


ISn  BBOADWAT 
New  Verk.  If.  T. 
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ADVERTISING  RATES 


POSITIONS  VACAXT — Business  Opportuni- 
ties an<i  other  undisplayed  ads.  8  cents 
a   word,  minimum   $2.00  an  insertion. 

POSITIONS  WANTED — Evening-  work 
wanted,  tutoring'  and  other  undisplayed 
ads  of  individuals  looking-  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents, 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
offices.  There  is  no  extra  charge  for 
forwarding:  replies. 

DISCOUNT  OP  10%  if  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions  of   undisplayed   ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (3o  in.  to  a  page),  the  price 
depending:  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue.  .^ 

RATE  PER  INCH  for  ads  in  display  space : " 

1  to    3  in.,  $4.50  an  in.       lii  to  29  in.,  $3.90  an  in. 

4  to     7  in.,  $4.30  an  iti.        30  to  49  in..  $3.70  an  in. 

8  to  14  in.,  $4.10  an  in.       50  to  99  In.,  $3.50  an  in. 


••HltllltlMIIIIIIIHIIHIIIDIIIIIIIIIIHIttlllltlHIIIIIIIKtlHIIIIttlllllllllltlMIMtlllMlllllltlllllltMllllltll'. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


nil tllMMIIIIIIIII 


POSITIONS  VACANT 


CHIEF  engineer  or  assistant  chief,  8,000 
kw.  Ohio  electric  generating  plant,  tubo 
and  comp.  Corliss  condensing  units :  an 
aggressive  man  (preferably  age  35  or 
40),  who  can  handle  men.  is  willing  to 
assume  responsibility  and  who  knows 
combustion  and  can  produce  results,  is 
required.  jAddress,  P-631,  Elec.  Ry.  Jour- 
nal,   Leader-News   Bldg.,   Cleveland. 


A  COMPETENT  track  foreman  wanted 
immediately:  Must  be  experienced  in 
.street  railway  work,  including  electric 
welding  and  track  bonding.  Give  expe- 
rience, references,  photograph,  salary  de- 
sired, and  all  necessary  information  in 
first  letter.  Galesburg  &  Kewanee.  Elec- 
tric Railway  Company,  Kewanee,  Illinois. 


DRAFTSMAN-engineer,  steady  employment 
for  man  familiar  with  railway  track 
work.  Apply,  Ni'W  York  Switch  &  Cross- 
ing Co.,  15th  and  Madison  Sts..  Hoboken, 
N.  J. 


ELECTRICAL  engineer  wanted,  with  some 
experience  in  street  railway  work,  in  city 
In  Middle  West.  State  experience,  refer- 
ences, and  salary  desired  when  replying. 
P-606,  Elec  Ry.  Journal,  Old  Colony 
Bldg.,   Chicago. 


EXPICRIENCED  master  mechanic  for  a 
system  operatlnK  traction  service  on  both 
city  and  suburb.an  line.s.  Must  have  ex- 
tended practical  experience  In  maintenance 
and  repair  of  rolling  stock  and  equipment. 
In  replying,  state  experience  and  other 
qualiflcatlons.     P-640,   Elec.   Ry.   Journal. 


AN  experienced  car  barn  foreman  wanted 
for  suburban  carhouse  in  a  New  England 
town,  who  is  familiar  with  Westinghouse 
H-L  equipment  and  General  Electric 
equipment.     P-618,  Elec.  Ry.  Journal. 


FIRST-CLASS  draftsmen  wanted,  and  es- 
timators familiar  with  steam  and  elec- 
tric railway  passenger  equipment,  by 
large  manufacturing  concern  In  the  East. 
P-622,   Elec.   Ry.   Journal. 


GENERAL  bookkeeper  wanted  thoroughly 
experienced  in  street  railway,  gas  and 
electric  light  accounting,  and  capable  of 
taking  charge  of  the  general  books  of  a 
large  public  utility  company  In  Middle 
West.  Will  pay  $200  per  month  to  right 
man.  P-628,  Elec.  Ry.  Journal,  Leader- 
News    Bldg.,    Cleveland. 


ONE  night  car  barn  foreman  wanted  on 
.Southern  property.  100  cars.  P-635,  Elec. 
Ry.  Journal.  936  Real  Estate  Trust  Bldg., 
Philadelphia. 


IlltllUlllltl ■■■■•IMIIIHIIMMMIIIinilMIHIIIMIIIHIIMMIII Illl (till IMIIMHIIII Oil 


POSITIONS    WANTED 


AUDITOR,  broad  experience  in  utility  ac- 
counting and  finance,  competent  execu- 
tive. Al  credentials.  PW-625,  Elec.  Ry. 
Journal. 


AUDITOR,  specialist  for  rehabilitating  trac- 
tion properties,  solicits  connection  with 
large  company ;  reference  present  em- 
ployer. PW-629  Elec.  Ry.  Journal, 
Leader-News    Bldg.,    Cleveland. 


.\LLROUND  shop  man  wants  position  that 
will  be  permanent.  Have  had  experi- 
ence as  shop  foreman.  Address  PW- 
617,  Elec.  Ry.  Journal,  Old  Colony  Bldg., 
Chicago. 


EXECUTIVE  position  by  expert  operating 
or  transportation  man  ;  15  years'  experi- 
ence in  transportation  and  mechanical 
departments ;  also  3  years  steam  railroad 
work.  Age  35.  Will  consider  any  loca- 
ton  with  future.  References  A-1.  Ad- 
dress 104  N.  Third  St.,  Columbus,  Ohio. 
Henry  Whisner. 


GENERAL  superintendent  is  open  for  a 
position  ;  experienced  in  all  branches  of 
street  railway  work.  Can  furnish  highest 
reference.  PW-633,  Elec.  Ry.  Journal, 
935  Real  Estate  Trust  Bldg.,  Philadelphia. 


SUPERINTENDENT.  Fully  qualified  in 
all  departments ;  many  years*  experience 
in  single  track,  high-speed,  and  city 
operation.  Successful  in  handling  labor 
and  maintaining  discipline.  Now  em- 
ployed but  desirous  of  bettering  pros- 
pects. Requests  the  attention  bt  presi- 
dents or  managers  having  vacancies  or 
contemplating  changes.  Excellent  ref- 
erences from  past  and  present  employ- 
ers.    PW-638,   Elec.   Ry.  Journal. 


SUPERINTENDENT,  17  years'  experience 
in  transportation,  traffic  and  mechanical, 
on  road  operating  in  eastern  Ohio.  A-1 
references,  executive  ability,  competent 
to  assume  full  charge ;  can  get  results. 
Address  PW-639.  Elec.  Ry.  Journal 
Cleveland. 


j<l)M)ll<llllilt*l«t»t,llllllltllMIII<lll 


CARS  FOR  SALE 

2 — HcKesn    Oaao-Blactric    Omn. 
I  i:i — UlnerenUsl  20-7d.  Can, 

S  5 — Qasoline  FasseQcor  Cmn. 

I  50 — Prelr!>t  Oars. 

I  12 — Blectric  Seta. 

Get  oar  Limt  and  Prices. 
I     J,    F,   DONAHOO  CO.,   Birmingham,   Ala. 


FOR    SALE 

GIRDER  RAILS 

100  TONS — 80  LBS.— 30  FOOT 
EXCE:i,Lf;N-T  CONDITION 

DURHAM  IRON  WORKS 

Durham,  N.  C.  | 

IIIIH IIIIMMMIttlllllMlllttlll^ 


POSITIONS   WANTED 


THOROUGHLY  competent  operating  execu- 
tive, now  manager  of  small  property, 
desires  an  opportunity  to  assume  greater 
responsibilities,  with  better  prospects  for 
the  future.  Fully  qualified  in  all  depart- 
ments. Most  excellent  references  from 
present  and  past  employers.  Correspond- 
ence solicited.  PW-637,  Elec.  Ry. 
Journal. 


^•tlllilKOIIIIIIIIIIIIIIMKIII 
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WANTED 


TWo  standard  interurban 

Passenger  Trail  Cars 

State  price  and  delivery  and 
at  what  point  cars  may  be 
inspected.  Give  full  de- 
scription in  first  letter. 

W636 — Electric  Railway  Journal 
1570   Old   Colony  Bldg.,   Chicago,  111, 


JIKIMIHHIillHimillllllllllllllllllllMIIIIIIHI 


iMMiniiiiiriiiiiiiu 


FOB  SALE 


!  G.  E. 


No.  219  MOTORS 


complete  with  gears,  pinions, 
gear  cases,  axle  bearings,  etc. 

Two 
G.  E.   No.  219  ARMATURES 

Four 

K-36-J  CONTROLLERS 

TRANSIT  EQUIPMENT  CO. 

501  Fifth  Avenue,  New  York 


IIIIIIMIIIIIIIMIIIIMS 


ATTENTION 

Having:  just  purchased  from  the  United 

States  Government,   can  offer  you  the  lol- 

lowingr  track  material   at   very  exceptional 

prices : 

75,000   Tie   Plates,   6^   z  10,   for  80-lb. 

rail. 
150.000    Pieces    of    Rail    Braces    for    same 

type  rail. 
95,000  Pair  Angle  Bars,  80-lb.  rail  drtUlne 

6x6x6. 

The  above  material  located  at  Norfolk. 
Va.;  Kearny.  N.  J.,  and  Chicago.  CI.  A 
new,  first  quality  steel,  ready  for  immediate 
shipment. 

Also  large  tonnage  of  steel  rails  of  most 
all  sections. 

M.  K.  FRANK 

Prick  Bldg.,  Pittsburgrh,  Pa. 
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SEARCHLIGHT  SECTION 


RAIT  .SIN  STOCK 

IMMEDIATE  SHIPMENT 
GUARANTEED 


10,000  Tont  New  12-lb.  to  100-tb.,  and  faiteningi. 
40,000  Tom  New  Open-hearth,  first  quality,  80  lb. 
5,000  Tons  Relayers,  25  to  100  lb.,  and  fastenbgs. 
Car  and  lets  carload  inquiries  and  orders  solicit*d. 
Rails  cut  to  lengths  for  all  purposes. 

TRACK  ACCESSORIES 

BOLTS,  NUTS  AND  SPIKES 

We  Manufacture 

FROGS,  SWITCHES,  CROSSINGS,  PORT- 

ABLE    TRACK,    DUMP    CARS, 

PLATFORM  CARS,  ETC. 

L.  B.  FOSTER  COMPANY 


@ 


Machinery  in  Stock  for 
Immediate  Shipment 

ROTARY  CONVERTERS 


@ 


Park  BuUaiac 
Pittabursh,  Pa. 


TriboM  BoUdlaa,  IM  Numu  St. 
N«w  York,  N.  Y. 


2 — 300  kw,  Westg.,  3-pha9e,  60-cycle,  370-v,  A.C,  S75-v, 

D.C.,  600  r.p.m. 
2—200  kw.,  G.E.,  3-phase,  2S-cycle,  85-v.,  A.C^   125-v., 

D.C.,  8  pole,  375  r.p.m. 
1 — 150  kw.,  Westg.,  2-  or  3-phase,  60-cycle,  185-v.,  A.C, 

2S0-V.,  D.C.,  720  r.p.m. 

FREQUENCY  CHANGER  SET 

I — 600  kva.,  Allis-Chalmers  Frequency  Changer  Set,  300 
r.p.m.,    3-phase,    60-cycle,   2300-v.    one   end,   3-phaac, 
I  6600-v.,  25-cycle  on  other  end. 

I  ARCHER  &  BALDWIN,  INC. 

I  114-118   Liberty  Strpet.   New   York  Citj 

I  Telephone  i337i3SS  Sector 

ruiHimiiimHiiiiiiiiiiiimHiiiimiiiiHiiimiiiiiHiiiiiiiiiiiiiiinui>iimiiiiiiiriiMiimii>iiiitiiiiimmiiiiHiimiiii«iMHmiii(iiiiniiiHi 
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Advertisements  for  the 

Searchlight   Section 


Can  be  received  at  the 
New    York    Office    of 
Electric  Railway  Jour- 
nal until   10  a.m. 

Thursday 

For  Issue  out  Saturday 


II 
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M4Ur 

tons  IOC's 

tons  SS'i 

tons  7S's 

tons  70's 

tooa  S&'s 

too*  eo's 

tons  SO's 

tons  60's 

too*  4S'a 

tons  40's 

tons  85's 

loM  80's 

tons  S8's 

toss  SO's 


10  toos,  7  lash.  70  lb..  Shaacbal. 

110  KM,  •  laab.  90  lb..  Groortd  Dirder. 

Prompt  Shipntant 


CooJ  Stock 


^LNICKER 


IN 


ST.  LOUIS 


C«l  our  ■•«  too  pMM»  baroln  bulUtla 
No.  280  for  •mcaplioB*]  off«rini  In  Car*. 
LocomalivM,  n»w  and  um<I  SwUcb  Ma- 
larUI.  AniU  H«r«,  TU  Plataa.  Rail 
BracM,      PI|M,     Plllnf,      ranks.      En(lna>, 


nf ,      t  anka.      E.nslnai 
Maaktaw  Taala.  Mm. 


rOB  BAU 

e-50-FT. 

Interurban  Cars 

Complete 

Mounted  on  Standard  C-60-P 
Truck.:  4  West.  No.  56 
Motora. 

EUctric    Equipin«nt    Co. 

inuiactelphla.    Pa. 


Caution— RAIL  USERS 

If  you  contemplate  needing  more  track  during 
1920,  BUY  NOW.  There  will  be  a  SCARCITY.  We 
own  and  offer  the  following  NEW  RAILS  for  prompt 
shipment: 

New  12-lb.  Raila,  splices,  bolts  and  nuts. 

New  30-lb.  Rails,  angle  bars,  bolts  and  nuts. 

70-lb.  ASCE  Relayers. 

New  80-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

New  90-lb.  Rails,  angle  bars,  bolts,  nuts  and  spikes. 

They  will  be  gone  soon.     Write  or  wire  for  our  quotations. 

HYMANMICHAELS  COMPANY 

531   Peoples  Gas  Bldg.,  Chicago 

BRANCH   OFFICES:     First  National   Bank   Bldg.,   Pittsburgh,   Pa.;   Railwaf 

Exchange  Bldg.,  St.  Louis,  Mo.;  East  Chicago,  Ind. 

YARDS  AND  WAREHOUSES:  East  Chicago,  Ind.  and  St.  Lotiia,  Mo. 


WORRYLESS  ELECTRICAL  REPAIRS 


Ob  all  kiBds  and  slass  A.O.  or  DjO.  Boiars  and  (snaratora.  atarMra  w«iden.  eoalrollws. 
•r  anrttalns  akwirlcsl.  Qolck  sfeinaat  frtMB  stock  matsrlal.  of  colli,  cvmmatator* — 
skstta— baaHno    «««.     aiiiMbir  aw  lnMals  alMid  far  a«r  praSart. 

'AREFUL  A  CCURATE  IT^ORRYLESS 


'LEVELAND  /\rMATURE 


ORKS,  Ine. 


B*T.  ISM 


4TX*-4.«  ST.   CLAUt   AVK.   CLCVELAND 
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Electric  Railway  for  Sale! 

We  have  purchased  the  entire  equipment  of  the 
Cincinnati  &  Columbus  Traction  Co.,  which  was  oper- 
ated from  Norwood  to  Hillshoro,  O.,  a  distance  of  ap- 
proximately 53  miles,  and  offer  for  sale  the  following: 

RAILS— 

4000  tons  No.  1,  70-Ib.  relaying  steel  rails. 

WIRE— 

500,000  lb.  or  more  of  copper  trolley,  feeder,  high  tension,  etc. 

POWER  EQUIPMENT— 

6 — Babcock  &  Wilcox  Boilers,  16S-lb.  pressure,  equipped  with 
American  Stokers,  forced  and  induced  draft,  and  econo- 
mizers. 

2 — Corliss  Engines. 
Generators. 
Switchboards  and  Transformers. 

2 — Rotary  Converters. 

ROLLING  STOCK  (Standard  Gauge)— 

Suitable  for  Industrials  only. 

5 — Box  Cars. 

3— Flat  Cars. 

1 — Derrick  Car. 

5 — Gondolas. 

3 — Gondola  Cars,  Center  Dump. 

A  number  of  all  steel  Bridges  for  quick 
acceptance  at  $1.00  per  100  lbs.  as  is 

Write  or  wire  us,  stating  just  what  you  are  interested  in,  and  we  will 
be  pleased  to  submit  quotations  and  further  particulars. 

HYMAN-MICHAELS  COMPANY 

(Refer  to  Department  J) 

People's  Gas  Building,  Chicago,  111. 

Branches:  New  York  City — Pittsburgh — St.  Louis 
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WHAT  AND  WHERE  TO  BUY 

Equipment,  Apparatuit  and  Supplies  Used  by  the  Electric  KailHay  Industry  with 
Namea  of  Manufacturers  and  Distributors  Advertising  in  this  Issue 


AdhrtrtblBc,  Mrrrt  Car 

Collier.   Inr„   Barron   G. 
Air  Ari«rc<iol«T« 

IntrrrftoM-Kand  Co. 
.ilr  R«rrlvt<r« 

Invi^rsoll-Rand  Co. 
Amnrt«rs 

Weston   Eleetrtral   lnstn}m«fit  Co. 
Anrhor*.  Ciojr 

Chance  Co..  The 

Eltwuic  Service  Sappliea  Co. 

Ohio  BrsM  Co. 

Weatlnshouae  Blec.  A  Hit.  Co. 
Aacle  Bars 

£aduwanna  Steel  Co. 
Ash  Motm*  Tanka,  Caat  Irao 

OrwD  Baginetring  Company 
AataawbllM  »md  Baaca 

Brill  Co..  The  J.  G. 
AxlM 

Cambria  Sleel  Co. 

Midrale  Steel  A  Ordnance  Co. 
Axle  Mralshteoen 

OoliunMa  M.  W.  A  M.  I.  Co. 
Aziaa.  Oar  Wlwcl 

Bamia  Car  Truck  Co. 

Brill  Co..  The  J.  O. 

Csmecie  Sleel  Co. 

81.  Louia  Car  Co. 

Slandard  Sleel  Worka  Co. 

WeatlnchotUe  Hec.  A  Xf(.  Co. 
Babbitt  Matal 

MnreJoDca  Braaa  A  Metal  Co. 
Babhlitlnc  Dmrieaa 

ColumMa  M.  W.  A  M.  I.  Co. 
Ba^r*  and  Bnttoaa 

Elix'inc  Senrire  SuppUea  Co. 

Int/'mational  Reriater  Co..  The 
Batteclea,  Dry 

Johna-ManTlIle  Co..  H.  W. 
Battanaa,  Btonuiv 

Bacirlc  Storace  Battery  Co. 
Biariaw  airf  Bearlaa  Metala 

Baana  Car  Tru'k  Co. 

Oolnmttia  M.  W.  A  M.  I.  Co. 

■nraka  Co. 

Oanaral  Eleetric  Co. 

MoraJooea  Braaa  A  Metal  Co. 

Si.  totila  Car  Co. 

wsaUoihouMi  Riec.  A  Mfr.  Co. 
■iartaaa.  r««ler  aa<l  Roller  Hide 

8tw«1  Co..  A. 
Bella  tm4  Uoaca 

Brill  Co.    The  J.  O. 

r,. I, ,„.>.,.    M     W.  A   M.   I.  Co. 
vice  Suppliaa  Co. 
ir  Co. 
B^-i.......  U.>l 

Ni«  .  iiemrat'PoiHl  Co. 
Hollrr* 

HaUiM-k  A  Wllrox  Co. 


national  Tube  Co. 

Taatera 
Aairrlraii   Sleel  A  Wire  Co. 
Rail  Wrldlna  A  BoniUnc  Co. 
ApiMralna 

■MM   Jiiiwl  A  Wire  Co. 
Hallway  Imprar.  Co. 
^  Hamea  BappUca  Co. 

SStSat  *  ttmmntCo. 


Saolrtr 


Railway  ImproT.  Co. 
ir  Smrire  Atipp  lea  Co. 
'  Blwitrte  Co. 

"    Cte..  B.  W. 


Bofidinf  Co 
A  Mfr.  Co. 


Ine. 


Bona*  Taala.  Car  Wkaal 
NIlea  BeoMal  l*and  Co. 


Craaa  An"*  <*••  alaa 
^••1  Tniaa  Co. 


Co. 


Braha  A4|aa*an 

Natioaal  Hy.   AppUaa<v  Co. 
WaaUa«k«aaa  Traellao  Braka  Co. 


Anter    Braka  Bboa  A  rdry.  Co. 
narhmjr  <«inHiwell  Co, 
Ikiiiu  t:»r  Tniek  Cb. 
Bnll  Co.  The  J,  O. 
Spiyaibto  M.  w.  A  M.  I   Co 
fl.  LoWa  Cat  Co. 


er< 


Car  Trwk  Co. 
Co..  Tb*  J.  a. 


ColumbU  M.  W.  A  M.  I.  Co. 

Genera]  Electric  Co. 
National  Brake  Co. 
St.  LouU  Car  Co. 
Safety  Car  Dert.'es  Co. 
WeetiiiKhouae  Traction   Brake  Co, 

Brieka,  Fire 

Green  Enrtneerlnc  Co. 

Brooma.  Track.  Nteel  or  Rattan 

Zelnicker.  W    A..  Supply  Co..  Inc. 
Bmahea,  Carbon 

0<>n<r;il   Elctrir  Co. 
Jeandrnii.  W.  J. 
United  State*  (Graphite  Co. 
Weatinghouiie  Elec.  A  Mfr.  Co. 

Braahea,  Graphite 

United  Statea  Graphite  Co. 

Braah  HoMera 

Anderson  MIb.  Co..  A.  A  J.  M. 
Columbia  M.  W.  A  M.   I.  Co. 

Eureka  Co. 

Bnahinmi.    Case    HardennI    sind 
.Manicane»*e 

Bt^mif*  C.ir  TriU'k  Co. 

BnahblKS,  (iraphite  and  Wooden 

Bound  Brook  Oillcss  Bearing  Co. 
Csblea.     (.liee   Wires  and   rsbira) 
Carbon    Rrnithefi.      (See    Brushes. 

t^irlMm 
Car   Panel  .Surety   Snitrhes 

Westinirhouw  Elec.  A  Mfy.  Co. 
Cars.    Damp 

Oincrt'nUal  Car  Co. 

(Ws,  Paaaencer,  Freicht.   Express, 
etc. 

AmiTican  Car  Co, 

Brill  Co..  The  J.  O. 

Cambria  Steel  Co. 

Kuhlman  Car  Co..  O.  C. 

McGuiredimminire  Mfg.  Co. 

Midvulr  Stj-el  A  Ordnance  Co. 

National   Ky.   Applianw  Co. 

St.  Louis  Car  Co. 

Waaon  Mfr.  Co. 
Cara.  Heeond  Hand 

Elei-tric  Equipment  Co. 
(^rs.  Heir-i-rapelled 

Electric  StnraiTc  Battery  Co. 

General   Ele<lric  Co. 
raallnca,    Braaa.    Compoaition    or 
Copper 

Andemon  Mfj.  Co..   A.  A  J.  M. 

Columbia  M.  W.  A  M.  I.  Co. 

Eureka  Co. 

Mnre-Jones  Br.-iss  A  Metal  C>>. 
Caatiocs.  Oray  Iron  and  Steel 

Amrrlr'an   Sleel   Foundries 

B<'mi<  Car  Truck  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

St.   Ix>uli4  Car  Co. 

SlalKlant    St«'l    Works  Co. 
Oaatlats.  Malleable  and  Braaa 

Amrr    Brake  Shoe  A  Fdry  Od. 

Benil"   Car   Truik   Co. 

Columbia  .M.  W.  A  M.  I.  Co. 

St.  I»ui«  Car  Co. 
Calehers  and   Retrleven,  Trolley 

Elrctrii-  Scrvii'e  Supplies  Co. 

Ohio  I)ra>s  Co. 

Wmid  Op     Chas.   N. 
Ckadiint 

iDdlulrial  Prf>ie<'tive  Co. 
drauls  Breakers 

Aotomatl'-    H>.<'losinr  Circuit 
Braaker  Co 

Onttar  Blactrlcal  A  Ufg.  Co..  Th« 

Oaoaral  Kks-trlr  Co, 

Waatlncbouae  Rln-    A  Mfic.  Co. 

Goaaeetora    for    WIraa 


Colls.    Choke    and    KlrklnK 

EU'.-lric  S<T^-H'e   Supp;ics   Co. 

C^^ncral    E  cclnr   Co. 

WestiuKhou«f  Elcc.  A   Mfr.  Co. 
Coln-Cuunttnie    .Machines 

El*'«iric   Service   Supplies  Co. 

Inlrmational   Rcnistcr  Co..   The 

Johnson  Fare  Box  Co. 
Conieluni: 

Bu<ll    Elcitric    Co. 
Commutator  Slotters 

Elctri.-   Servi<-c   Supplies  Co. 

G<niral    Elctric  Co. 

Wc-stinirhou.ae  Elc<-.   A   Mfir.  Co. 
Commutator    Trulnit    l>evlreN 

Gcmr.il    Eli'<tru'   Co 
Commutators   ur   l*arts 

Cameron    Ele^-lrii-al    MIk,    Co. 

Cleveland   Armature   Works 

Columbia  M.  W.  A  M.  1.  Co. 

Eureka  Co. 

General    Electric   Co. 

Weatinrhouse  E:ec.  A  Mf(.  Co.      i 
Compressors,  Air 

Chieaifo   Pneumatic   Tool  Co. 

General    Elwtrir  Co. 

In»rersoIl-Band  Co. 

Westinirhouse  Trac.  Brake  Co. 
Compressors,  tias 

Incersoll-Kand    Co. 


Oaneral   Electric  Co. 

Weattnchouae  Blec.  A  Mfr.  Co. 
Condalt  mttfaiga 

Chicatro  Fuse  Mfr.   Co. 
Condnlta,  CBderrround 

JohnsManville  Co..  H.  W. 
Conneetora,  Solderless 

Prankel   Connei-lor   Co. 

WeatinKhouw   Ele<'.   A  Mfr.  Co. 
Controller  Finrrrs 

Russell   Mfr.   D). 
Controllera  or  Parta 

Columbia  M.   W.  A  M.   I.  Co. 

Eureka  Co. 

General    Electric  Co. 

RuBsell    Mfr,    Co. 

WewltnifhoUM?  Elec.  A  Mfr.  Co. 
Controller    ReRulators 

Ele^'.   Scr^'uv  Supplies  Co. 
Cuntrollinr  .Systena 

General    Ele<-lrie  Co. 

Westiniiliouae  Elec.  A  Mfr.  Co. 
Caavcrters,   Rotary 

Oaneral   Ele<'irie  Co. 

Weatlnirhouse  Elec.  A  Mfr.  Co. 
CaUTayora,  Bait 

Portable  Machinery  Co. 
Oaavcgrora.  OmI  aad  Aah 

Oraen  Bar.  Co. 

Pivtable  Machinery  Co. 


Cutouls 

Clucaro  Fu..*e  Mfr.  Cu. 
Dealers'   Machinery 

Archer  A  Ba'dwin 

EltN'tric    Equipment   Co. 

Foster  Co..   L.   B. 

Hyman   Michaels  Co. 
Ih-ratllnr   l>erlees.      (See  also  Track 
Work ) 

Cleveland    Fror  A  Crossinr  Co. 
Uestlnation  .Sirns 

Columbia  M,  W,  A  M.  I.  Co. 

Elc'lrie    Service    Supplies    Co. 
Detective  Service 

Wish   Service.    P.   Edward 
EKics.   Lathe 

Williams   A   Co..    J.    H. 
Door  Operallnr   Devices 

Consolidateil    Car    Heatinr   Co. 

National   Pneumatic  Co..  Inc. 

Safety   Car   Devl.'t-s  Co. 
IKiors    and    IHtor    Fixtures 

Brill   Co,,    The   J.    G. 

General    Electric   Co. 
Doors.   Foldinr    t'eslibole 

National  Pneumatic  Co..  Inc. 
Draft  Kindnr.  (See  Couplers) 
Drills,  Roek 

Inrersoll-Rand  0>. 
Drilla,   Track 

American  Sleel  A  Wire  0>. 

(^hlcaro  Pneumatic  Tool  (>>. 

Electric  Servi.-e  Supplies  0>. 

Nilesltement  Ponil    Co. 

Ohio    Bra.mt    Co. 


Drinklnr   Cups,    Sanitary   Paper 

Individual  Drinklnr  Cup  Co.. 
Dryers.  Sand 


AB<Mnoo  M(r.  Co^  A.  A  J.  M. 
Beotrto  Railway  Bqulpaimt  Co. 
Ka«rto  avrtco  Sappttas  Co. 

OoMral  Mtoetrl«  Co. 
Baward  A  Co. 
Ohio  Braaa  Co. 

WaaUa«boiaae  Bice.  A  Mfr,  Co, 
nwasfi   aa<   Neraprra— Track    0>m 
Hnow-PlnwB.  Sweepers  aad 


Bnii  r.,      1 1,.    J    (i. 
Oh 
Claat'  hsla 

O..  C.I 

Coal    and     \«li    lliinillinc  'Orr    (oa- 

leylnK  and  ll»l«i.i>c  ^lirhlnerr) 

tati   B "      ••  Mael 

C<  Ol. 

ii-  '  o. 

Cmlaad   Armature    WorKa 
OaltnMa  M,   W    A  M.  I.  Co. 
5  A  W  J[M«Co 


Co 

It  Lamp  A  Wira  Co. 
^       Bhw.  A  Ml».  Co. 


roriahte 

Portabli,    Ma<hinery    Co, 

CoBTeylnr    and    Hoist  inr    Maehlaery 

Columbia  M.   W.  A  M.   I.  Co. 

Oreen  Bnr.  Cki. 

Poriable  Ma<-hlnery  Co. 
tiappsr  Wbr* 

Anaconda  Copiier  Mininr  Co, 
Cord.    Bell.   Triiltr).    Rcilster,  eie. 

T.     ■     ' 

.  s  Oo. 
10  .  The 
^.M,-   .  .,     John   A. 
■  <la»re    Works 

<oi<i >rs  and  Coup!era 

l&iecirie  S4<mce  Suppbfia  Co. 
jjawnwi  Cordare  Works 
Wood  Co     Chaa.  N. 
r.o, ,.:...     •   „ 

i  lie  1.  a. 
Co. 
t  ,tn   i..i[n  i:uupter  Co. 
Wesiinrhnuse  Trac.    Braka  Co. 

Miles- Brnwnt  Pond  Co  I 

TOMo    Bridre    A    Osne   Co..    The 
(See    Wood     Pi 

Craaa  Arms.      (8*«  Braakato) 
Oiisstnr  rtinndalloaa 

I  .1    SU.el   Tie  Cb. 

<r  ..Is.      (Naa  Mcaala. 

C'roaslno.   I  ror  A  Hwllell 
Wlurton,  Jr..  A  Co-   Wm. 


Ci  liilaii.   Traek. 
BBtSal  Warhl 


(Ma*   Track, 


Caltaria 

Anoeo  Iron  Culvert  A  Plume  Mfn. 

Asan. 
Canton  Culvert   A  Silo  CO. 
Cartalaa  •n.l  <  .iriain  Flitarsa 
frill  '  <) 

>U|>pllM    Co. 


a^. 


Elwtnc    Service    Supplies    Co. 

Z<'lnirker  Suiiply  Co.,   Inc. 
Walter   A 
Kleetrieal   Wires  and  Cables 

Ro4'bllnr's   Soni*   Co..   J.   A. 
Knrlneers,     Consultlnr.     Coalrarlinr 
and  (Iperatinr 

An-hlM)Id-Brady  Co. 

Arno  <l  Co..  The 

Byllohy  Co..  Inc..   H.  M. 

CTlark    ManaKcm.'nt    Corp..    E.    W. 

Gnrel    A    Hcvenor 

F«u..it.l.    KolKTl    M. 

Ford.   Ba<-on   A   Davis 

Hoist.   Eniclehar.lt  W. 

Jacobs  A  Co,    J     I.. 

K..11V    i'„.,i,.,  t,  Co. 

U'  ■  iiiwrs.    Inc. 

K'  1    8. 

K.  I    ),.   Dwirht  P. 

SaiuUrjujii    it    Porter 

S<Miflel(t    EnfTliKHTinr   Co. 

Stone  A  Webster 

While   Enrlncerinr  Corp..  The  JO. 
Rnrines.  (.as.  Oil  or  Steam 

Inrersotl  K.in.l  t^. 

WestinrhouM'   Elev.  A  Mfr.  Co. 
Fare  It4»xe« 

Brill   C      The  J,    O. 

Johnson    F.ir.-   Box  Co. 

National     H.^lluay     Appllan.>4'    Co. 
Fences.    Wot  en    Wire   and    Keore 

PlISiS 

Amiri.an    Sle.1    A    Wlr.'   Co. 
Feodrrn  anil  WhrrI   tinards 

III!  ' 

C.  ■  nder  Co. 

K:  : 'Plies  Co. 

St 

Filir. 

Field   I  ......       ,.> 

Fillers,    Matrr 

S.-slfe   A   Sons   Co      Wm     B 

Fire  Kxtinrnlshinr   .tpparattsa 

ensile.    Inc.     James   M. 
Flood^rhts 

r- "  ■  '    <•„.  ^ 

K  "  Supplies  Co. 

Flo..!  -Ilion 

All"  M.  ,  ■,  -iitely  Tread  C.i 

Fioorlnr,    <,i  >'iml 
Irvtns    Ir         -v 

Forrlnra 

Camerte   Steel  Oo. 
ColumMa  M.  W.  A  M.  I.  Co. 

!>l  .  Inr  Ci. 

SI  .  1    Works   Co 

Wil  A    '■..  ,   J.    H. 

Fraaa,    Trark.       (Ses-    Track    Wi.rk) 
raaael  Caailnrs 

WharttMi.  Jr     Inc..  A  Co..  Wm. 
Paaea  aad   Fase  Boiea 

Chlcaao   Fuse   Mfa,   Co. 

Cnl..".l..-.    \i     «     *   m.  I.  Co. 

I>   ■ 

a- 

J.  '  n.  w. 

M  u     I'rnducts   (^. 

U.  Kin-    A   Mfr.  Co. 

W,  .     .  ...    J.    H. 


4i  Mtr.  Co. 

I  ..lis) 
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— for  Accurate  Testing 

It  is  often  necessary  to  conduct  power  tests  under  condi- 
tions that  are  far  from  favorable. 

Here  is  a  portable  instrument  that  fulfills  the  most  exact- 
ing requirements  on  both  A.  C.  and  D.  C.  circuits.    The 


There  is  a  Weston  instrument  to 
meet  every  requirement. 

Weston  Indioatine  Instruments  in- 
clude a  great  variety  of  groups  for 
portable  or  switchboard  service  on 
A.  C.  or  D.  C.  Circuits.  Instruments 
designed  expressly  for  testine  and 
laboratory  use,  for  motor  car  and  boat 
electrical  systems,  and  many  others 
for  special  purposes.  Write  for  Bulle- 
tins or  Catalogs  describing  those 
which   interest   you. 


MODEL  310  PORTABLE 

Single-Phase  and  D.  C.  Wattmeter 

is  extremely  accurate  (guaranteed  within  one-fourth  of  1% 
of  full  scale  value.) 

It  may  be  used  on  A.  C.  circuits  of  any  commercial  fre- 
quency and  has  a  large  overload  capacity.  Other  characteris- 
tics are :  low  moment  of  inertia ;  efiEective  damping  and 
shielding;  and  the  legibility  and  remarkable  uniformity  of 
the  hand-calibrated  scale. 

Weston  Indicating  Instruments  have  been  for  thirty-two 
years  the  accepted  standard  of  the  world. 

Weston  Electrical  Instrument  Co. 

21   Weston  Ave.,  Newark,  N.  J. 

Branch  Officea  in  All  PrinciDal  Cities  of  the  United  States 
and  tliroughout  the  World. 


^HiriiiiiirtiiiiiiiitiriiniiriiiiiiiriiiiirtiitiiiiritiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiitiiiiiiitiiiiiiDiiiiiMiiiiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiitiiib      uriiitiiilirriiniirtiiiiiiiiiiiMiiiiiiiiMtitiiiiiii)iiiiiiritiiiiiiiiiiiiiiiiiiiitiiiiiiiir)iiiiiiiiiiiiiiiiiiiti)iliiii!iiiiitMllillllilllllllillinitlllllllK 


A  Dependable  Outlet 

for 

Enamel 
Magnet  Wire 

For  those  who  require  better  insula- 
tion than  the  ordinary  cotton  and 
silk  covering  affords.  This  new 
Enamel  wire  will  give  the  desired 
results. 

When  used  with  cotton  and  silk 
covering  it  gives  a  much  increased 
insulation  value. 

*  When  used   without  cotton  or  silk 

covering  it  take.s  up  much  less  space 
and  has  good  insulation  value. 

Will  not  crack  when  bent  and  will 
not  get  brittle  when  subjected  to 
high  temperatures. 

Write  for  details. 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES: 
1737  Broadway,  New  York 

FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 


Be  Independent 
of  Coil  Trouble 


use 


SALAMANDER 

Pure  Asbestos 


During  the  rush  hours  when  your  motors 
are  greatly  overloaded  and  become  exces- 
sively hot  you  need  not  have  any  fear  of 
burnouts  if  the  coils  are  insulated  with 
Salamander  Pure  Asbestos.  It  will  not 
burn  no  matter  how  hot  it  gets. 

Send  us  your  burnout  coils  and  let  us 
rewind  them  for  you.  We  are  in  a  posi- 
tion to  rush  work,  thereby  helping  you 
out  of  your  difficulties. 

Independent  Lamp  &  Wire  Co.,  Inc. 

OFFICES: 
1737  Broadway,  New  York 

FACTORIES: 
York,  Pa.,  and  Weehawken,  N.  J. 


.n'uiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiliiiiniiiiiiniiiiiiiiiiiiifiiiiiiiimiiiiiitiiiiiiiriiiiiiiiiriiiiiiiriiiiiiiiiiiiiiiiimiiiiiiuiiiiuiiiiiuiiiiiiiiijiii;     .iiiiiiiiiiimiiiiiiinimiiiiiiiniiniiiiiiimiiiiiiiiinniiiiiiiiiinii 
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Faan.   KrfllliAle 
Chl>'aro    PlM»    M( 
Columbia  M.  W.  w 
Omtni   Electrio  Co 

^■•r,  Mfmtmrtr* 
Bash  Electric  Co. 

<teM*,  OU  ami  Water 
Ohio  BrsM  Co. 


[(.   Co. 

I  M.  I.  Co. 


Power  Special^  Cb. 
Wcatinihooae  Traction  Brake  Co. 
Oa«  Mutrle   Can 
Oeoeral  Electric  Co. 

Oaa  ProAMcn 

Weatbuhotue  Elee.  A  Mfc  Co. 

Gatea,  Car 

Brill  Co..  The  J.  O. 


Camada  Steel  Co. 
BtaadanI  Steel  Works  Oa. 

Ocar  Oim 

ColomUa  M.  W.  *  M.  I.  Co. 

Electric  Serrlcv  Suppllea  Oo. 

WestlncbouM  Elec.  A  Utf.  Co. 
Oeara  mmt  Platoaa 

Beaol*  Car  Truck  Co. 

OohunUa  M.  W.  *  U.  I.  Co. 

Electric  Senrlce  Supplies  Co. 

Oeneral  Electric  Co. 

national    Ballway    Appliance    Co. 

Nuttall  Co..  R.  D. 

Tool  Steel  Gear  *  Pinion  Co. 
Oiasiatlna  Bets.  Oas-Klec«rle 

GsneraT  Electric  Co. 


Oeoeral  Electric  Co. 
Westln«boose  Else,  ft  Kit.  Co. 

) 


Osalss.  Chain 

Oraen  Ens.  Co. 
fliliW.     <Bea  LabrlMuita) 
Orladen  mmi   Orindinc   SnppUaa 

Indianapolis  Swlt.h   li   Fror  Co. 

Metal  *  Tbermll  Corp. 

Ballwar  Ttackwork   Co. 
Orta«B«  Maeks  and  Wheels 

Railwajr  Track-work  Co. 
itaana.  Trallaj       _        ,      ^ 

Electric  Sanrlce  Supplies  Co. 

Ohio  Brsss  Co. 

jSimoSutf.  Cb..  A.  *  J.  M. 

Blactrlc  Sarrlce  SuppHee  Co. 

MorvJooes  B.  A  M.  Co. 

Rnttall  Co..  B.  D. 

Star  Brass  Works 
RMUIIIxhIa 

rri>ii>»-  Hinds  Co. 

EIn-tnc  Serrlce  Snppllee  Co. 

Oeoeral   Electric  Co. 

Ohio  Brass  Co. 

St.  I^uis  Car  Cb. 
■satars.   Cur    <Blsetris) 

Coosolldated  Car  Reatinc  Co. 

Oold  Car  Beallnc  *  Uthilat  Co. 

Matlonal  Er.  AnpUanea  Co. 

Sallh  Heater  Co..  Peter 


■wliri.  <kr, 
Cooper 


Heatar  Co. 

Beater  Oo. 

Gar  ONavs) 

■n 


Petar 


Co. 


inppUaa 
Hsaler  Oc  Pater 
j«  Ut%m 

Ma  M.  W.  A  M.  I.  Co. 
Block  Co. 
t-Pood  Co. 

*  Oraoa  Co. 


The 


iBVmoU-Eaad  O*. 

Olila  Bnas  Co. 
fc— 0  Miihlawr 
UvBiaanl-Psad  Co. 


Dartose  CO. 

Bactrls  Co. 
laues  Blae.  *  Ml*.  Co. 
;   ClatlL    Paver    and   Ta^ 

E&trte  Oo. 
aoTtUa  Co.  B.  W. 

Bloe.  *  Mic.  Co. 
.^-j  alao  Palaial 
M.  Go.  A.  A  J.  k. 

~    rtS^Xa %. 

Co.'B.  W. 
MIc.  Oo. 
Etac.  A  Ml*.  Q>. 


Ml*. 

■    daf  Plas 
trt>-   Srrrlre  SnppUea  Co. 
Bbbanl  A  Co. 


Jarka.        (See     also     Crsnni,     Holsto 
and  Lifts) 

BHIl  Co..  The  J.  G. 

Buckejre  Jack  Mfr.  Co. 

Columbia  M.  W.  A  M.  I.  Co. 

Templeton.   KctiIt  Co.,  Ltd. 
Jafaits.  Ball 

Camerle  Steel  Co. 

Rail  Joint  Co. 

Zelnlcker   Supply   Company,    Inc.. 
Walter  A. 
Joamal  Boxes 

Bemia  Car  Truck  Co. 

Brill  Co..  J.  G. 
Lamp  Gnards  and  rixtnree 

Anderson  M.  Co..  A.  A  J.  M. 

Electric   Service    Supplies   Co. 

General  Electric  Cu. 

Westlnrhouae  Ellec.  A  M(r.  Oo. 
1^1  ■■*«»,  Arc  and  Incaodescent.      <See 
also  HeadllibU) 

Anderson  mTCo.  A.  A  J.  M. 

General  Electric  Co. 

Westlnrhouae  Elec.  A  Mtr.  Od. 
Lamps,  BIcnal  and  Marker 

Ohio  Brass  Co. 
Lathe  Attachments 

WilUams  A  Co..  J.  H. 
Lathee.  Car  Wheel 

miea-Bemeot-Pond    Co. 
Ushtalac  Prataetlon 

Anderson  M.  Cb.  A.  A  J.  M. 

Electric  Serrlce  Supplies  Co. 

General  Electric  Co. 

Ohio  Brass  Co. 

Westlnrhouae  E!lec.  A  Mfr.  Cb. 
hlat  Material.      (See  also  BrackMs, 
Insnialera.    Wires,    etc.) 

Anderson  M.  Co..  A.  A  J.  M. 

Archbold-Brady  Co. 

Chance  Co..  The 

Columbia  M.  W.  A  M.  I.  Co. 

Drew  Electric  A  Mfr.  Co. 

Electric    Railway    Equipment    Cto. 

Electric   Serrlce  Suppllea   Co. 

Eureka  0>. 

General  Electric  Co. 

Hnhbanl  A  Co. 

Johna-ManTille  Co.,  H.  W. 

MoivJonea  B.  A  M.  Co. 

Ohio  Brass  Co. 

Westlnchoose  Elec.  A  Mtr.  Cb. 
Laadiii.  Wacon.  Track  or  Car 

Portable  Machinery  Co. 
Leektas  Sprlnr  Boxm 

Wharton.  Jr..  A  Co..  Wm. 
Laeoaatlvra,   Electric 

Brill  Cb..  The  J.  O. 

General  Electric  Co. 

McGulrr-Cumminra  Mtr.  Co. 

Westlnrhouae  Elec.  A  Mfr.  Cb. 
tahHwHaf  Eailiniiri 

Oaleaa-Slmar  Oil  Co. 
Lahrlcaato.  OU  and  Grease 

Galeoa-Slrnsl  Oil  Co. 
is-^l»»  Tools 

CotumUa  M.  W.  A  M.  I.  Co. 

miea-BeiiMDl-Pond  Co. 
MaehhM  Warfc 

Columbia  M.  W.  A  M.  I.  Co. 
Weel   Castlan 
Jr..   A  Co..  Wm. 
Steel  Special   Track 
Waek 

Wharton.  Jr..  A  Ck>..  Wm. 
Msm,   car,   WalMlaar 

Eoowomy  Electric  Derlcea 
MaMra.     (Sea  lastrasasata) 

Blactrlc  Set » Ice  SnppUsa  Co. 
Mlnava  lar  Matonaeo 

Draw  Elee.  A  Mtr.  Co. 
MolaraMo'a  Seals 

Elsetric  Barrlca  Supplies  Co. 

Wood  Co..  Ohas,  M. 


Maaraatsa 

Wlarton, 


Weatladwosa  Bae.  A  Mtr.  Co. 


Oanaral  Blaetrto  Cb, 
ymta  aad  Hoii* 

~    ■  'Co. 

'•o. 

*  M.  I.  Co. 
avbbard  A  Co. 


It  00. 


'aaiaa  BIsc'l  loi 


Welle  A  Sana.  Inc..  M. 
Olla.      (nee   Lahrtsala) 
0>y-.\re«yleae.       (Eso    Cattlaa    Ap- 
paralaa.  Oxr-iimUttmt) 

Wa3L«hoiiea  BIsc.  A  Mtr.  Co. 
PaMaaM  rsmMwa   (laeahillar) 


rilili  a 

Mkaa 


ritsenattre 
II     W. 

iUi«   ¥urta.«T  A  PsInI  Co 


Patata  aM  Vsralshss  tar  W  sad  work 

Matiaaal  By.  AppDsnce  Co. 


Pavlnr  Material 

American  Brake  Shoe  A  Pdry.  Co. 

Barrett  Co..  The 
Pavlnr  Pitch 

Barrett  Co..  The 
Plrkopc,  TroUey   Wtaw 

Electric  Senrlce  Supplies  Co. 

Ohio  Braas  Co. 
Pinion   Pnllera 

Columbia  M.  W.  A  M.  I.  Co. 

Klwtric  Service  Supplies  (?o. 

General    Electric  Co. 

Woo<l  Ck)..  Chss.  N. 
Pinions,  (See  Gears) 
I'lns,  (^ae  Hardcaed,  Wood  and  Iron 

Bemia  Car  Truck  Co. 

Electric  Service  Supplien  Co. 

Ohio  Brass  Co. 

Weatinrhouae  Traction    Brake  Co. 
Pipe 

National  Tube  Co. 
Pipe  Flttlnra 

Power  Specialty  0>. 

Standard  Steel  Works  Co. 

WeKtinrhouHc  Traction   Brake  Co. 

rianera,       (See   MaehtaM   Toola) 

Pllrni,    Insulated 

Electric  Service  Supplies  Co. 

Pnrnmntlr  Toola 

Inifcrsoll-R.'ind    Co. 
Pole    Relnforclnr 

Hubbard  A  Co. 
Poles.  Metal  Street 

Bates  Expanded  Steel  Truss  Co. 

Electric  Railway   Equipment  Co. 

Hubbanl   A  Co, 
Pole  Sleeve* 

Dr<'W    Elec.   A   Mfr.  Co. 
PolM,   Tie*.    PoaU.   PUInr   sad 
Lnmber 

Undsley  Bros.  Co. 
Pales   and   Ties,    Treated 

Undsley  Bros  Co. 
Poles.   Trolley 

Anderson   Mfr.  Co..  A.  A  J.  M. 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Nstlonal  Tube  Co. 

Nuttall  Co..  R.  D. 
Pole*.  Tobalar  Steel 

Electric    Knilwu    Equipment    CTo 

National   Tube  Co. 
Power  Savlnr  Devteca 

Arthur   Power-Savlnr  Becorder 
Co. 

Economy   Electric  Derioea  Co. 

National    Ry.    Appllanoo  Co. 
Preservatives 

Barrett  Co..  The 
Preasare  Bcnialora 

General  Electric  0>, 

Ohio  Brass  Co. 

WesUnrhouse  Elec.  A  Mtr.  Co. 

Sehutta  A  Koertlnr  Co. 
Paaebaa.  Ticket 

Bonney-Vrhalare  Tool  Co. 
International   Rerister  Co..   The 
Wooil  Co.,  Chss.  N. 
Parinrrs,  Peed  Water 

Scaife  A  Sons  Cb..  Wm,   B. 


Camrrle  Steel  Co. 

Foster  Co..   L.  B. 

Lackawanna  Steal  Co, 
Ball  Urladara.      ( 
Ball  Joint  Flataa 

Lackawanna  Blael  Co 
BaU    WsMliic.       (I 

WsMtaw  Piatmmi 

Ball  Weldlor  and   Boodlnr  Co. 
RmlU.    New 

r.iiiiiTta  Slael  Co. 
RslU,    HelayUf 

Poaler  Co..   L.   B. 

Xelnlcker.  Walter  A..  Supply  Oo. 
Inc 
Ralivs;    HafHy   Mwitefcss 

w. -iiiiiilinusr  Elec.  A  Mtr.  Co. 

Kallxn 

Brill    111.     The   J.    O 
Klr<  Irlc   Service  Supiilles  Co. 
Mc<*uirv  Cummlnr*  Mfr.  Co. 
SI.   I.oulf>  Car  Co. 


Baearder*.   Pswer  Savlac 

Artli'tr  Powee-Savlnr  Becoroaf 


Oo. 


"tr  '  "j"T 

El'  c  SniipUaa  Oj. 

Intrrt,.,iinii..i    He«isl«r  Oo.  Tna 
Bonke  AutomaUc  Be«ist«r  Oo, 


Amrncsn  Steel  A  Wire  Oo. 

Oamerie  »l.-«l  r.. 

ilr  Bhep  ,\ppllsaee*.  (Sec  aiss 
Call  Baadlm  aad  Wtaidlac  Mm- 
ekhMa) 

QBlombia  M    W    A   M.  I    Co. 

fiaetHe  Barrlca  Sttppltes  Co.  I 


Repair   Work.       (See  alao   Colls) 

Clcvchtiul    .\nnature    Work^ 

Ccilumbia   M.   W,  A  M,  I,  Co, 

General    Ele^-tric  Co, 

Indel>endent    Lamp   A  Wire  Co. 

WeatinKbouse  Elec.  A  Mtr.  Co. 
Replaeem.   Car 

Columbia  M.  W,  A  M,  I,  (3o. 

Ele<'lnc  Service  Supplies  0>, 
Beslstanre,  Grid 

Columbia   M,  W,   A   M,   I,  Co. 

Ellcon  Co,,   The 
Beslstanee,  Wire  and  Tube 

Oeoeral   Elctric  Co. 

Weatinichouiie  Elec,  A  Mfr,  Co. 
Batrtaren,    Trolley,      (See   Cstrhers 

aad   Retrievers,   Trolley) 
Bheoatata 

Ellcon  Co..  The 

Ganeral    Electric  Cb, 

Westlnrhouae  Elec,  A  Mfr,  Co, 
Saaders.  Track 

Brill  Co,.  The  J.  G, 

Columbia  M,  W.  A  M.  I,  Co, 

Electric  Service  Supplies  (3o. 

Ohio   Ilraas  Co. 

St,  Louis  Car  Co, 
Sash  Fixtures.  Car 

Brill   Co..    Ttie  J.   G, 
Scmprra.  Track.     (See  Cleaners  aad 

Scrspers.   Track) 
Beau.   Oar.       (See  alao   Battaa) 

Brill  Co..  The  J.  6. 

St.   Louis  Car  Co, 
8erond-Hand  Bqolpmeat 

Archer  A  Baldwin 

Cle^'eland   Armature   Works 

Foster  Co,.  L.  B, 

Hyman  Michaela  Co. 

Zelnicker  Supply   Co..    Inc. 
Walter  A. 
Shades.  Veatlbale 

BriU  Co,,  The  J,  O. 
Shovels 

Brill  Co..  The  J.  G. 

Hubbard  A  Co. 
SInals.  Car  Startlac 

ConsoUdsted  Car  Heatlnr  Co. 

Electric  Service  Suppllea  (So. 

N:iti(tn:il   I*ncumatlc  Co..   Inc. 
SIrnsI  Systems.  Block 

Electric   Service   Supplies   Co. 

Nachod   Sirnal  Co..   Inc. 

V.  a.   Electric  Sirnal  0>. 

Wood  Co.,   Chaa,    N, 
Sirnal    Systems,    BIrhway    Cramlar 

Nachod   Sirnal  Co..    Inc, 

V.  S.  Electric  Sirnal  Co. 


Ou*n 


rnerle   Steel   Co. 
Slack    Ad)n»«er*.        (See    Brake    Ad- 

Junterii) 
Sleet  Wheels  and  Cutters 

Anderson  Mfr.  Co..  A,  A  J,  M. 
Oolumbla  M.  W.  A  M.  I.  Co. 
Drew  Electric  A  Mtr.  Co. 
Electric  Railway  Equipment  Co. 
Morv^onea  Brass  A  Metal  Co. 
Nuttall  Co..  R.  D, 
Saow-Plawa.   Sweepers   aad    Broams 
Brill  Co,    The  J.  G. 
Cblumbia  M,  W,  A  M.  I,  Co, 
Coosolldsted  Car  Pender  Oo, 
XcOulre-Cummlnra    Mtr.    Co. 
BoMsrlar    aad    Braslac    Apparatas. 
(Sea     Weldlar     Proeeases     aad 
Apparatas) 


Prankel  Connector  Co, 
Splkee  

American  Steel  A  Wire  Co. 
SpUaiaB  Osmpooads 

Johns-Msiivllle  Co..  H.  W. 

Waatlnrhouse  tOec.  A  Mtr.  Co. 
(B« 


Bprtaca,  Oar  aad  Traek 

Amaricaa   Steal  Poandrle* 
American  Steal  A  Wire  Co. 
Betnls  Car  Track  Oo. 
Brill  Co,,  The  J,  O. 
Standard  Steel   Work*  Co. 
tier.     T-r.rV    -,.H   Koad 


.,    Co, 


JeOi. 

St.  Li....       - 

Wharton.   Jr.  A  Co.   Wm, 

Amerloan  Mason  Safety  Tread  Co. 
Irrlnr  Iron   Work* 
Universal    Safety   Tread    Co. 


_   sllwlBr) 

trvlnr  Iron  Works 
Step*,  Safety 

Irvlnr  Iron  Works 
IM„>^-     »(-.■■•.■■■■  ^1 

T     O). 

.     A  Mfr.  Co 

Starace    Batlartaa,       (Baa    Batteries, 

Htoraca) 
Mraad 

BorhUnr's  Sons  Co.  J.  A, 
Mrarlaral  Meet 

Lacksarsnna   Steel   Co. 
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Now  the 

ONE-MAN  SAFETY  CAR 
has  arrived,  start  right  with 

Standard  Patterns 

Reinforced 

Brake  Shoes 

Pattern  No.  D-67,  2\  inches  to  2^ 
inches  wheel  treads;  for  narrow 
heads. 

Pattern  No.  D-87,  2f  inches  to  3 
inches  wheel  treads;  for  wide 
heads. 

AnduseSolid  End  PlateBrake  heads 
for  Efficiency  and  Economy. 

The  American  Brake  Shoe 
and  Foundry  Company 

30  Church  Street,  New  York 
332  S.  Michigan  Ave. ,  Chicago     Chattanooga,  Tenn. 


The  "IKiecap^Bxibe"   Battery  | 

for  I 


Imperial  Tie  Tampers 


2-Tool  or  4-Tool  Outfits 
Electric  or  Gasoline  Power 

Let  us  send  you  Bulletin  9123 

INGERSOLLRAND 

COMPANY 


i   t*! 


*         «    GENERAL   OFFICES,  ir  BROADWAY.  NEWrVTORK   •         «         ♦ 
otM*rsr/c  a^^-fCffs  J^  FO/fEfOM  owners 

t.mi'i        'i^'^SS..        "rii»Jr°H         LTn  «Aic?io         PWr        Uti^M"  iOHtSi.c«o»c  m^^Kh*" 

PKNV^  MIW  YOAR  •laWIMCHAM  ^ i  r  ■  •  iTh  .^vl  ■     ■  m  MILAM  iAFfTMOO.  CMI1_B  AITIMTU  ai*^ 

ISra     fclStt"   ."^JS-    BKi"—     ifV     !gg(^-»      tay--     !S^giJ„ 


TiiriiiiiriiiiiiiriiiiiiiiiiiiiiriiiiiiiittiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiitiiiiiiiiiiiiniiiiiiiiiriiiiiiiniiiiiniiiiiittiiiiiiiiuiiiiiiiiiiiiC 
simimiiiiiiiiiiiniiuMiiiiinmuuiiiHmiiiiiiiiiHuiiiiMiiitirMiiiiiiiiNtiriiiiiijjiiiiiiiiiiimiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiitiiiMiiinriiiiii*, 

E  B.  A.  Hegeman.  Jr..  President;  Charles  C.  Castle.  First  Vice-President; 
=  Pred.  C.  J.  Dell,  Secretary ;  Harold  A.  Hegeman.  Vice-President  and  Treas- 
f         urer;   Fred  C.    Dunham,    Assistant  to  President;    W.    C.   Lincoln,    Engineer. 


STORAGE  BATTERY 
STREET  CARS 

THEELECmiCSrORAGEBATTErorCO 

PHILADELPHIA 


*jiiiiHtiiiiiinHMiMi>iiMiHiiiMiiiiifiiiniiiiiiiiiiiiMiiiiiiiiitriiiiitiiiiitititiiiiitriiiiiiitiiriHiurrriiiiiiriiiMiiiiHiMiiiimiiiiiiiHiiiiiiiiiiR 

JMItlHMIIIirtllllllllllllllllllllllllMlllllllllllllllllllllllllllttllllllltrilllllllllllllltllllllllllMllllirMlllllllllltlllllllllllllltlllMIIIIIIIIIIIIIII]'^ 


National  Railway  Appliance  Co. 

I  50  East  42nd  St..  NEW  YORK  CWi 

=  Hegeman-Castle    Corporation,    rhirago 

=  National  Railway  Appliance  Co.,   Waslungton,  D.   C. 

I   RAILWAY  SUPPLIES  ^ 

I        Selling  Ai:ents  for  Tool  Steel  Gears  and  Pinions,  Hatchins  Car  = 

I        Roofs.  Anderson  Slack  Adjusters.  Genesco  Paint  Oils.  Ciapp  Fire  = 

I        Resisting  Paint.  Dunham  Hopper  Door  Device,  Feasible  Drop  Brake  = 

I        Staff,    Anglo-American    Varnish    Paints.    Enamels,    Surfacer    and  i 

I        Shop  Cleaner.  Johnson  Fare  Boxes,  Perry   Side  Bearings,  Miller  | 

I        Trolley  Shoes.  Hartman  Centering  Centre  Plates,  One  Man  Kero^  | 

I        sene  Farnaces,  Economy  Power  Saving  Meters,  Jewel  Street  Car  | 

I        Heaters,  H.  &  W.  Electric  Heaters.  Garland  Ventilators,  National  | 

i        Safety   Car  Equipment  Company's  One  Man   Cars,  Pitt   Sanders.  | 

^mmtiiiiiiniiiiiniiiiiiiiiiiiiiiiiM^iiniiitiuMiiiiiiMriiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiinH 
attirMiiiiiiiitiiiiiiiniiHiiiiiiiiiiiiiiimiiiiiiiiuiiiiaiimiiiiimuiiiiiiiiiuMiiiiiHuiiiiiiiiiiuiiiiiiiiiiiuiiiiiiiiiiiiiiitiiiiiiiiiiuiiiiiiiiiir. 


McGuire-Cummings    Mfg. 


Company 


General  Offices — 111    We«t  Monroe  St.,  CHICAGO 

City  and  Interurban  Cars  and  Trucks, 
Snow  Sweepers  and  Plows, 

Express,  Combination  and  Work  Ccu>s,     | 
Electric  Locomotives  I 


lliilriiniiiiiiiiiiriiiiiiiiit iiiiiiiiii iiiiii iiiiriiii iiiiiliiiilil iii iiii iiiu nil. mil in '      rilllinillllllllllllllllinilllllllllllllll llllllll lllllllllllllllllllll lIllllMllllllllllllilll miillllllluiiiiMiiiiilllllllliiiiiiiiiR 
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flabway  Onillat 

Inrinr   Iron   Worka 
Hoprrlu*trrB 

BatM-ock   *   Wtloox  Co. 

Power  Specialty  Co. 
AwMpara,  8aaw.      (Hr«  Snow  Plowa, 

Onaiiima  mmt  Braomsl 
Switch  Mmutt 

ImttanapoUa  Switch  *  Fro(  Co. 

Ramapo  Iron  Works 
8wll«kM.  Trvk.      (KM  Track 

SVMlal    Work) 
Swttchbuaa 

Chicaco  Fun  Mto.  Co. 
•wttckM  mi  BwHchlMMmb 

AndVMO  Ult.  Co..  A.  *  J.  M. 

Kleetric  Scrrice  SuppUm  0>. 

Ocnaral  Blcdrir  Cb. 

WeaUnchoiue  Elrr.  *  Mfr.  Co. 

WeMoo  Uac'l  Inatniment  Co.  ' 

Taaipara,  Tie 

iDffcraoll-Rand  Co. 

Ikak*.  A*  and  CoiU  Mera(« 
6TCCO  Bnctaecrlof  Co. 

Tape*  aad  CteUta.  <!ifc  laaulatlnK  { 
Cloth,   Paper  and   Tape)  . 

Tdcyhooca    aad    Partii 

Kwctric  Senricr  Supplie*  Co.  . 

'Tmtim,  OaauMrctei   aad    Blectriaal 
BccM  TeaUiii  Laboratorie* 

TMlIni  laatnuicata.  (Hre  loatra-  | 
nieata,  Bcctrlcal  Mcaaorlnc,  I 
Tcatlat,  etc.) 


WHAT  AND  WHERE  TO  BUY 


(See  Pole*,  TIca, 


ConaoUdatol  Car  HeatUia  Co. 
OoM  Car  Hcallnr  *  Ucbltnc  Co. 
BaUwar   DUUty   Co. 
Smith  Healer  Co..  Peter 

Tlchat  Choppan  aad   Dntroyer* 

Bledrie  Serrtce  Supplle*  Co. 

TIckate   aad   Traaafera 

Globe  Ticket  do. 

Tie  PMaa 

Cambria   Steel   Co. 
Lackawanna  Steel  Co. 
MIdralc  Steel  *  Ordnance  Co. 

Ttaa.  Merhaoleal 

Dairton   Mechanical  Tie  Co. 

TIaa  aad  Tie  Sada,  Med 

BarbonrSlockwell  Co. 
Camt-cte  Steel  Co. 
International  Slerl  Tie  Co. 


Tie*,  Wood  Craaa. 

ruals.  etc.) 
Tonnie  8witchM 

Wharton.  Jr..  *  Co..  Wm. 
Tool   Holder* 

Wllliama  A  Co..  J.  H. 
Taol  8teM 

Camerle  SIccI  Co. 
Toola.   Linemen 'a 

Buah    Electrtc   Co. 
Toola,  Thread   Cnttins 

WUllanu  *  Co..  J.  B. 
Torebea,    Aeetrlcae.       (See    CntUac 

Apparataa) 
Towera  and  Tranawlaataa  Straetarea 

ArohbolUBrady.  Co. 

Balea    Expanded    Steel   Truss   Co. 

WesUnchooae  Blec.  ft  Utg.  Co. 
Track  Bolts  *  Spikes 

Lackawanna  Steel   Co. 
Track  Expanalon  Jolnia 

Wharton.  Jr..  A  Co..  Wm. 
Track.  Speelat  Work 

Barbonr-Stockwell  Co. 

Clereland  FroK  A  Croasinr  Co. 

Colombia  If.  W.  A  M.  I.  Co. 

Eocel  A  Herpnor 

iDOianapolU  Switch  A  Froc  Cb. 

New  Tork  Switch  A  Crosslnc  Co. 

Ramaiw  Iron  Works 

St.  Louis  Froc  A  Switch  Co. 

Wharton,  Jr..  A  Co..  Inc..  Wm. 
Tranafer  Tablea 

Archbold-Brady  Co. 

Tranafers.     (See  Tickets) 
Transformers 

General   Electric  Oo. 

Westlnrhouse  Elec.  A  Mfr.  Co. 
Treads,   Safety,   Stair,   Oar   SIsp 

Amolcan  Mason  Safety  Tread  Co. 

Dnlrersal  Safety  Tread  Co. 
Trolley  Bases 

Anderson  Mfc.  Co..  A.  A  J.  M. 

Electric  Sernce  Supplies  Co. 

Genera]  Kledrlc  Co. 

Nuttall  Co..  B.  D. 

Ohio  Brass  Co. 
Tools,  Track  and   Mlseellaaeeas 

American  Steel  A  Wire  Co. 

Chicaco  Pneumatic  Tool  Co. 


Columbia  M.  W.  A  M.  I.  Co. 

Electric  Service  Supplies  Co. 

Hubbard  A  Co. 

Ballway  Track. work  Co. 
Trolley  Bases.  RetrirvInK 

Anderson  Mfic.  Co..  A.  A  J.  M. 

Electric  Servii-e   Supplie«  Co. 

General    Electric   Co. 

Nuttall  Co..  R.  O. 

Ohio  Brass  Co. 
Trolleys  aad  Trolley  Syalrms 

Ford  Chain  Block  Co. 

Trolley    Wberla.      (See   Wheels, 

Trolley) 
Trailey   Wire 

American  Steel  A  Wire  Co. 

Anaconda  Copper  Mininr  Co. 

BocbUnr's  Sons  Ck>..  John  A. 
Trnrkii.   Car 

American  Steel  Foundries 

B<mls  Car  Truck  Co. 

Brill   Co..   The  J.   G. 

McGuire-Cumminrs   Mfr.   Co. 

St.  Louis  Car  Co. 

Tnbinr,  Steel 

National  Tube  Co. 
Tnrhlnes,   Nteam 

Gciicr.il    Kiwtric   Co. 

Terry  Sleam  Turbine  Co. 

Wtrsttnffhousc  Elcc.  A  Mfr.  Co. 
Tnmstlles 

Pcrly  Mtt.  <3o..  Inc. 
Valves 

Ohio  Bras»  Co. 

Schiitte  A  Koertinir  Co. 

Wcstiii^houKO  Traction   Brake  Co. 

Vamlsbes.       (Hee   PainU,   etc.) 

.Vending    Machines,    Drlnkinc    Cup 

IiMtiviiliial  Dniikintf  Cup  Co.,  Inc. 
Ventilators,   Car 

Brill  Co..  The  J.  G. 

National  Bailway  Appliance  Co. 

Ballway  CUUty  Co. 

St.  Louis  Car  Cb. 
Vises,  Pipe 

Williamf<  A  Co..  J.  H. 

Voltmeters.      (See   InstrnmeBts) 

Water  .Soflenlnc  A  PurlfyInK  Systesns 

Si'tttle  A   Sons  Co..   Wm.  B. 


\Vatlmetrr« 

We-ion    EIc'I    Instrument   <^. 
Welded    Rail   Joints 

Ilnlian.-ipolis  Switch  A  Fro«  Ck). 

Rail   WcUliiiB  A  Bondinir  Co. 
Welders,  Poriable  K!retrlr 

Electric  R;iilway  Improvement  Co. 

liidianapoli,'  Switch  A  Frotr  Co. 

Rail  Weldini:  A  Bondinit  Co. 
Weifi'P"   rr,.,.,«i„e«  and  .Apparatus 

y  way  improvement  Cb. 

'  trie  Co. 

.■V':  rrmit  Cor]>. 

R.iil    ^Vi  Mint;    A    Boiuliliir   Co. 

WestinehoU(ie   Elcc.  A  MSg.  Co. 
Wheel    ttuards.       (See   fenders    and 

Wheel   Guards) 
Wheel  Presses.    (See  Marhlne  Tools) 
Wheels,  Car,  Cast    Iron 

Bemis  Car  Tnnk  (3o. 

Gnffln  Wheel  Co. 
Wheels,    Oar.   Steel    and    Steel    Tired 

American   Steel   Foundries 

IV'mia  Car  Truck  Co. 

C.ameirie  Steel  Co. 

Standard  Steel  Works  Co. 
Wheels,   Trolley 

Anderson  Mfr  Co..   A.  A  J.  M. 

Camefrie  Steel    Co. 

Columbia  M.  W.  A  M.  I.  Co. 

Electric  Railway*  Equipment  Co. 

Electric  Service  Supplies  (k). 

Eureka  Co. 

General  Electric  Co. 

Johns-ManTllle  (^..  H.  W. 

More-Jones  B.  A  M.  Co. 

NuttaU  Co.,   R.   D. 

Star  Brass  Worka 
Whlstlaa.  Air 

General  Electric  Co. 

Ohio  Brass  0>. 

Weslinrhouae  Traction  Brake  C!a. 
Wire  Rope 

American  Steel  A  Wire  Co. 

Roeblinr's  Sons  Co..  John  A. 
Wires  A  Gables 

American  Elec'l  Works 

American  Steel  A  Wire  Co. 

Anaconda  Copper  Mininr  Co. 

Copper  Clad  Steel  Co. 

DAW  Fuse  Co. 

(leneral  Electric  Co. 

Roeblinr's  Sons  Co..  John  A. 

WestinghoQse  Elec.  A  Mfr.  Co. 
Wood  Preserrattvca 

Barrett  Co..  The 

Lindaley  Bros.  Co. 
Wreaehea 

Williams  A  Co..  J.  U. 


DREW  MOTORMEN'S 

1 

1 

SAFETY    MIRRORS 

£(iminat«  Aeeidentt 

Tg 

W      1 

Send  lor  Catmlofum  N».  18 

_^ 

vL- 

DREW  ELECTRIC  A  MFG.  CO. 

CiiUumer   Ave.   ami    Nickel    Pialc 
Rallrotid.  Clereland,  0. 

^ 

'^r-~v4tt 

=    s 


onniimmimiiiiiiMmiiiiimtmiiiiiiiiniiiimiliiuiimitttiiHuiiiiiHiiHmiiniiiitnnmiiiitmniiinnanmiiiiiiiiiiiiiiiiNiiiNnia 

Russell  Mfg.  Co. 

UmktTt   of 

Triggerlock 
Reveraible 
Controller  Fingers 
which  last  for  years.     Ths  tips  are  renewable  and  reversible 
V.  S.  Factory:  814-18  Bath  Avenue,  Niarara  Falls,  N.  Y. 
Canadian   Factory:    557    Kinr    St.,   West.   Toronto,   Canada 


When    writing    to    Advertisers    in    this    pub- 
lication   you    will    confer    a    favor    on    both 
publisher  and   advertiser  by   mentioning  the 
Electric   Railway  Journal 


The  Kalamazoo  7  roiley  Wheels 


hav*  always  b«in  made  of  en- 
tirely new  metal,  which  accoonts 
for  Ihstr  loat  Ut*  WITBOUT 
nUCKT  TO  TSa  WIM.  Do 
Dl«  of 
baeagaa  a  whsel 
Ikat  «r1U  nw  too  loac  win  dam 
M*  lbs  wtrs.  II  otir  rslalovaa 
Ah*  bm  (kow  Iks  Hjrle  torn 
Bsad.    wnia   a»— ths   LAJMiaT 

■zcuniivE  TROLurr  wbbsl 

HAXSRa   IK  THE  WORLD 


THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICH..  U.  S,  A. 


PROVIDENCE       H-B 

FENDERS  LIFE  GUARDS 

Tba  Consoliflaled  Car  Fanilcr  Co.,  Providence,  R.  I. 

IKahufariyrtri   of  Tbe   I'rovidence  Pender  and   HB  Ufe  Guard 
Wendell  &  MacDulfie  Co.,  61   Broadway,  New  York 

Geq^sl    8als*    Arents 


Bound    Brook    Trolley    Wheel    Bushings 
Give  Longer  and  Better  Service 


TnKnK 


■,f   itoiini   ii.-.k    Kill  In.)    Tmllay  Whsil  Ksiktiidi   In   «m 

•  ■Cl.rr    in.li.*     »«.it>li...|         TT'tl     t,    hCtSSSS    |l>t<    BlSSk    Bu«h* 

as,   by  rtltas  a(  tbalr  emitraetian,   Iniatublii   outlxl  ill  alhar  lypaa. 
All  Cs>M<M  CrmphUoJ  OllUtt   Bii«Ain(s   Aaes 
ahMrs   Amh    mmJm   a(    Bound   Brook,    V.   S.   A. 

B01;ND    BROOK   OIL-LESS   BEARING    COMPANY 

Brook,   New   Jersey  Dtlroil   Othf:    I72i  Ford  Bldf. 
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Creosoted  Poles  for  Permanency 

The  "permanency"  demanded  of  wood  poles  is  assured  by 
proper  creosoting  treatment.  Proper  treatment*  means  the 
Open  Tank  process — hot  and  cold  treatment — and  insures 
thorough  impregnation  of  the  sapwood.  Best  results  are 
assured  by  following  the  recommendations  suggested  here- 
with, and  using  Carbosota  Creosote  Oil. 

*In  this  instance  the  reference  is  to  cedar  and  chestn-ut  poles. 

Recommendations  for  Butt  Treatment  of  Cedar     shaving  ground  une  area  of  poie  before 

treatment. 

and  Chestnut  Poles  by  the  Open  Tank  Process 

CONDITION  OF  POLES.  Poles|should|be  seasoned  until  air-dry,  and  otherwise 
conform  to  standard  specifications.  j^ 

PREPARATION  OF  POLES.  Of  the  surface  to  be  creosoted,  the  area  between  a 
point  one  to  two  feet  above,  and  a  point  2  to  3  feet  below  the  future  ground  line  should 
be  carefully  cleaned  of  all  adhering  inner  bark,  or  other  foreign  substance.  Parts  of  the 
exterior  surface  showing  soft  or  brashy  wood  should  be  sha%'ed  clean,  until  sound  wood 
is  exposed. 


TREATMENT.  Pole-butts  should  be  completely  immersed  in  the  preservative  to  a 
point  two  feet  above  the  future  ground  line. 

HOT  TREATMENT.  When  treating  tank  has  been  charged,  creosote  oil  should  be 
admitted  at  a  temperature  of  about  150  degrees  F.  and  thereafter  maintained  at  be- 
tween 200  degrees  F.  and  220  degrees  F.  for  the  required  period. 

COLD  TREATMENT.  At  the  end  of  the  "hot  period"  the  cold  creosote  oil  should 
be  admitted  until  the  temperature  of  the  creosote  drops  a  hundred  degrees,  whereupon 
cold  treatment  should  continue  for  the  required  period. 

The  level  of  oil  in  treating  tank  should  be  maintained  uniform.  Portion  of  pole  being 
creosoted  should  not  be  exposed  to  atmosphere  during  treatment. 
IMPREGNATION.  The  object  of  the  treatment  is  to  obtain  complete  impregnation 
of  the  sapwood.  It  should  be  required  that  the  average  visible  penetration  of  the 
creosote  oil  should  not  be  less  than  50%  of  the  depth  of  the  sapwood  ring. 
Inspection  should  be  by  borings  made  with  a  Swedish  increment  borer,  or  similar 
instruments  which  recover  an  intact  core  of  wood. 

PRESERVATIVE. 

creosote  oil,  meet 

cation   mark — guaranteeing   uniformity   a'nd   efficiency.) 

Green,  or  frozen  poles  should  not  be  treated  under  these  specifications. 
TOPS,  GAINS,  ETC.  Tops,  gains  and  abrasions  should  be  given  a  two-coat  brush 
application  of  Carbosota  Creosote  Oil,  heated  to  about  150  degrees  F.  (Note — Small 
plants  can  give  treatment  in  accordance  with  these  recommendations  by  mamtaming 
the  required  period  of  hot  treatment,  and  thereafter  permitting  both  oil  and  poles  to 
cool  to  atmospheric  temperatures.) 

Technical  service,  detailed  recommendations,  etc.,  for  application  of  wood  preserva- 
tion obtainable  gratis  by  addressing  nearest  office. 


Modern  open  lank  process  commercial  pole 

treating    plant.    Western    Wood    Preservers. 

Sandpoint.   Idaho    (W.  C.  Assoc). 


Carload   of   butt-treated   Western   red   eedar 
poles  leaviner  creosoting-  plant. 


VE.    The  preservative  to  be  used  should  be  a  pure  refined  coal-tar 
eting  standard  specifications.  ("Carbosota  Creosote  Oil"  is  an  identifi- 


Dipped    short-time  treatment  or  surface 
treatment. 


Now  York  Chicago 

.St.  Louis  Cleveland 

HirminKham  Kansas  City 

Peoria  .\tInMta 

WjuthinKton  .lohnstown 

Kichinond  l.alr4>l)e 

THE  HAUKKTT  COMPANY.  1 
Vuncuuvfr        St,  .Inlui.  X.  B 


Company 


Philadelphia  Boston 

Detroit  NewOrlean 

Salt  Lake  City  Seattle 

.Milwaukee  Bangor 

Toledo  Columbus 

Buffalo  Baltimore 
iniitod:  Montreal,  Toronto,  Winnipeg 
Halifax,  N.  S.       Sydney,  N.  S. 


/ 

^S 

^ 

r 

-Ik 

Open   lank    p[-or.-~s  .  Iml  , in.  1  .■-■.,  i  .  -  ..  -  m.-iits)  . 
Note  thorough  impreg-iiatum  oi   sapwood. 
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ALPHABEI  ICAC    INDEX    TO    ADVERT18i&RS   — 


Amtr.  Bnke  Shoe  *  TOrr.  Co. .  &I 

Aaartcaa  Cw  Oo i7 

Aaarteao    Blectrlcml   Work* 38 

^■«rtam  U—OB  8.  T.  Co ii 

A— tow    8lml    PouMliie* 53 

Amartean  SIcel  A  Wire  Co 39 

Anacooda  Coppar  Mlninc  Co 13 

Andenoii  Mfk.  Co..  A.  *  J.  M.. .  J8 

Arekbold-Bradjr  Co 38 

Aiciiar  A  Baldwin.  Inc 46 

AnDco    Inm    CnlTcrt    A    Flume 

M(n.  AiMi 16 

Arnold  Co..   Tbc 26 

Arthur    Powcr-Sarlnc    Becordar 

Co *4 

AntomaUc    ll<>cloainr  Clreoit 

Brraker  Co 40 


Babeork  *  Wilcox  Co 41  | 

Barbour-glockwell   Co 39  i 

Barratt  Co..  The .53 

Bate*  Kxpanded  Steel  Tnua  Co.  39 

T.  John  A -it 

Uft.  Co 42 

Car  Truck  Co 28 

BoDDcr-Vehalafe  Tool  Co 44 

Bound  Brook  Oil-lesa  Bearinr  Co.  .^2 

Bridgeport  BrsM  Co 8 

Brill  Co.,  The  J.  0 57 

Buckeye  Ja<-h  Mft.  Oo 43 

Bnah  Klectric  Co 4<l 

Bytleaty  Mat.  A  Manataacat 

Corp 24 


Cambria  8«ael  Co 2) 

CaBaroB  Bectrical  tttt.  Co 4  1 

OaolOB  Cohrert  A  Silo  Co 40 

Camecie  Steal  Co 3.1 

Caalle.  Idc  Jamee  M 41 

Cbance  Co 27 

Chlcaco  rnae  Mfr  Co 42 

Ohieaco  Pneumatic  Tool  Co ... .  19 

Clark  A  Co„  E.  W :.« 

Cleveland   Annature   Works....  46 

Cleveland  Proc  A  Croaainc  Co.  .  W 
Collier.  Inc..  Barron  O .  .  PronI  rOTCr 

Columbia  M.  W.  A  M.  I.  Co >0 

Cooaolldated  Car  Pender  Co ...  .  .>2 

OoaaoUdaled  Car  Hrattnr  Co.  .  .  43 

Ooatioaatal  Pibre  Co..  The 43 

Ooiiper  Clad  Blerl  Co 38 


Pace 

Cooper  Beater  Co.,  The 44 

Crouae-Uiiidii  Co 20 

CutWr  Co 41 

O 

DAW  Fu*e  Co 12 

Dajrton  Mei-bonlcal  Tie  Co 10 

Differential  Car  Co 41 

Donahoo.   J.    K 45 

Drew  El«:trlc  A  Mfc  Co 52 

K 

Bconomjr  Blectric  Devices  Co.  . .  44 

Bleetrlc  E4Uii>mi-iii  Co 46 

TOprtrlc  Railway   Rfintpment  Co.  38 

nent  Co..  .  33 

.•<  Co II 

■  ry  Co ....  5 1 

Electn'Ml   T'-iiiitf   j..-iboratorie».  27 

KUcon  Co..  The   35 

BiMrel  A  Hevenor 27 

Eureka  Co 38 

F 

Feuatel.   Robt.  M 26 

Ford.  Bai-on  k  D»vi» 26 

Pont  Chain  Ulo<;k  Co 43 

"Por  Sale"  Ati» 46.  47 

Poater  Co..  L.  B 46 

Fraak.  M,  K 45 

O 

ealana-Sinial  Oil  Co 23 

General  Electric  Co.  .24.  Back  eorer 

Globe  Ticket  Co 35 

Gold  Car  HcatiiiK  *  Ur.  Co.  .  . .  43 

Oreen    Enflneerinr  Co 40 

Orlffin  Wheel  Co 36 

H 

"Help  Wanted"  Ada 45 

Holal.    Enclehanli    W 26 

Hubbard    A   Co 38 

Hjrman'Mlchaela    46.  47 

I 

lodepeodent  Lamp  *  Wire  Co.. .  49 

IndlanapolU  Switch  A  Proc  Co.  8 

Individual  Drlnkinr  Cup  Co 44 

Induati^al   Protective  Co 27 

Inim*Boll-Rand  Co 51 

[                  Hii  Rcriatcr  Co..  The.  44 

.1  9l«'l  Tie  Co..  The.  9 

11    Worku 51 
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1      "LE   CARBONE" 
1   CARBON  BRUSHES 

i  Carbone 
n    Brushes    are 
m.      They  talk 
jmselves. 

J.  Jeandron 

Fulton  Straat 
•w  York  Citr 

Canadian  Dtatrlbulorai 
Lyman    Tub.    A  Supply  Co..   L 
Manlraal  and  Tarania 

U. 

Page 

Jacoba  *  Co..  J.  L 26 

Jeandron,  W.J 54 

Johoaon  Pare  Box  Co 22 

Johna-Manville  Co..  H.  W 34 


Kelb",  Cooke  k  Oo .  .  . 
Kuhlnian  Car  Co.  .  ■  . 


Lackawanna  Steel  Co.. 
LlttdMley  Bros.  Co.  .  . . 


McOraw-Hlll  Book  Co..  Inc 

ML<iutrc.Cumminr8  Ute.  Co.  .  . 

Metal  i  Thermit  Corp 

Midvali'  Slrcl  A  Ordnance  Co.  . 

Mlti'hPll'Rand  Mfr.  Co 

Mod-  JuiicK  Bnua  A  Metal  Co.  . 
Multiple  Electric  Products  Co. 

N 


Nachod  Simal  Co..  Inc 

National  Brake  Co 

National  Pneumatic  Co..  Inc.  . . 
National  Railway  Appliance  Co. 

National  Tube  Co 

N.  Y.  Switch  A  Croaainr  Co 

Niles-Bement-Pond  Co 

Nultall  Co..  a.  D 

O 
Ohio  Brass  Co 


Pace 

Safety  Car  Devices  Co 5 

St.  LouiB  Car  Co 33 

SI.  LouiK  Fror  *  Switch  Co.  .  . .  39 

St.  Louis  SurfKcr  A  Paint  Co. .  55 

Samson   Cordage   Works 44 

Sanderson  &  Porter 26 

Scaife  *  Sons  Co..  Wm.  B 41 

Scfautte  A  Kocrling 42 

S<-ofl(*Id    Enirineering   Co 27 

Sc.'irchliifhl   Section 45.  47 

Sniuh   *  Co.   C.   E 26 

Smith  Healer  Co..  Peter 43 

Standard  Forcings  Co 30 

Standard  Steel  Works  Oo 31 

Star  Brass  Works 52 

Stone  A  Webster :i6 

Sluckl  Co..  A "'4 


Templcton.   Kpniy  A  Co..  Ltd.  .  .  43 

Terry  Steam  Turbine  Co 42 

Toledo  Bridge  4  Crane  Co..  The.  43 

Tool  Steel  Gear  A  Pinion  Co .  .  .  34 

Transit   Equipment  Co 45 


V.  8.  Electric  Signal  Co 3t<t 

United  SUtes  Graphite  Co 41 

Universal  Salety  Tread  Co .'14 


Perey  Mfg.  Co..   Inc 

Portable  Machinery  Co 

Positions  Wanted  and  Vacant. 
Power  Specialty  Co 


Rail  Joint  Co 

Rail  Welding  A  Bonding  Co . .  . 

Railway    Track-work   Co 

Railway   L'tiltty  Co 

Bamapo  iron  Works 

Republic  Engineers.  Inc 

Richey,   Albert  S 

RobiiiMOii,    Dwight    P 

Roebling's  Sons  Co.,  John  A.  .  . 
Ronke  Automatic  Register  Co. 
Rll»s<>ll   Mfg.  Co 


44 

38 
45 
41 


40 
17 
18 
44 
40 
26 
26 
26 
38 
44 
52 


(7 


Van  Dom  Coupler  Co 
W 

"Want"     Ads 4  5 

Waaon   Mfg.   Co ">7 

Welle  A  Sons  Co..  M 37 

Westlnghotiae    Eire.   A   .MIe.   Co.  2 

WeatinirhouiM^  Traction  Itr.Tke  Co.  4 

Weston  Elecl   Instrument  Co...  49 

Wharton.  Jr..  A  Co..  Wm 40 

While  Engineering  Corp  . 

The  J.  G 23 

Williams  A  Co..  J.  H 47 

Wish  Ser>-ice,  The  P.  Eilw 28 

Wood  Co..  Cbas.  N.  .  !« 


Zelnicker  Supply  Co.,  Inc.  Wal- 
ter A 40 


jimniiiHiiiiiiiiiiiiiiiiiiiiiiuiiiiiiimuiHiiiiiiiniiiiiiiiintmifiiiiiiiitiiiHiiiiMiuiiiiiiNai 


UNIVERSAL  ANTI-SLIP  TREADS 

cars  and  station  steps. 

Universal  Safety  Tread  Company 

40  Court  St.,  Boston,  Masa. 


I^m  TRADEMARK  »^ 
rvingsafsteP 
(PATENTED)  ^mW^        BtOUSWTOfT  ■ 

ABSOLUTELY    NON- SLIPPING   ALWAYS 
wri„  lor        IRVING   IRON  WORKS  CO. 


I"  I    ANI>     (   n  Y.     N 


rSTUCKl 
SIDE 
BEARINGS 


A.  STUCKI  CO. 

Ollvar  Blda. 
>*iti,burth*  Pa. 
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Instead  of  Linseed  Oil 

Sur-Lin-O  satisfactorily  replaces  linseed  oil  as  a  thinner  for  paints 
of  any  character,  Oxide,  Carbon,  Lead  or  Zinc,  at  a  saving  of  40^o. 

Made  on  a  pure  linseed  oil  base,  Sur-Lin-O  has  the  same  gravity, 
ease  of  working  and  freedom  of  flow  as  linseed  oil,  but  its  drying 
and  hardening  qualities  make  it  unnecessary  to  add  a  drier  to 
the  paint.  __, 


Sur-Lin-O  dries  with  a  better  gloss  than  lin- 
seed oil,  is  equally  as  elastic,  is  a  non-absorbent 
of  moisture  and  is  not  detrimental  to  the  wear- 
ing properties  of  paint. 

Wherever  necessary,  our  Service  Engineers  will 
work  with  you  closdy  for  the  proper  and  eco- 
nomical solution  of  any  painting  problem. 

Sur-Lin-O  is  sold  to  large  consumers 
direct  from  factory  in  barrels,  halves 
and  fives.  Working  samples  and  par- 
ticulars furnished  on  request. 


// 
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Quality  Trolley  Wheels  and  Harps 


Like  all  other  Columbia  products  the  trolley 
wheels  and  trolley  harps  manufactured  by  us 
have  as  their  motto  Quality. 

Quality  first,  last  and  always.  This  means  to 
our  customers  that  they  can  be  assured  the  best 
the  market  can  afford. 

Our  wheels  and  harps  are  made  of  the  very  best 
metals  that  can  be  obtained.  Special  attention 
has  been  given  to  get  long  wear  and  good  lubri- 
cation. This  means  the  elimination  of  high 
maintenance  and  numerous  tie  ups  due  to  defec- 
tive trolley  harps  and  wheels. 

Let  us  hear  from  you.     We  want  to  help  you. 


Columbia  Machine  Works  &  Malleable  Iron  Co. 

Atlantic  Ave.  and  Chestnut  St.,  Brooklyn,  N.  Y. 


TOOLS 

Armalurs   anil   ■>!•   tlraigklcBar* 

Armalur*    shaft    ctraightanart 

Armalura    buggiai    and    ttaiMit 

Babbitting    ntoldt 

Baadiag    and    haading    machinat 

Car  hoial* 

Car  raplacart 

Coil  taping  macklna*  for  armatara  laadt 

Coil    winding    aiacbina* 

Pinion  pnllan 

Pit  jaclu 

Signal  or  targat  iwilcbat 

Tantion    ttandt 


A.  A.  GREEN,  Salea  Mgr., 
SO  Church  St..  N.  Y.  C. 

J.  L.  WHITTAKER, 

141  Milk  St.,  BoXon.  Msm 

E.  ALLISON  THORNWELL 

l02«-7     Altanla    Trud     Bide 
Atlanta.  Ca. 

W.  McK.  WHITE 

•712     Comvll     Av«.,     Chkaga.     III. 


CAR    EQUIPMENT 

Armalura   and   asla   baariagi 
Armature   and   (iaid   coil* 
Bvaringi    (axle  and  armalura) 
Bruth-holdart    and    bruih-holdar 

tpringt 
Braka,  door  and  otkar  liaa4Ua 
Braka    forging*,    rigging*,   ata. 
Car   trimming* 
Commulator* 
Controller    handle* 
Forging*    of   all   kind* 
Gear    ca*a*    (*t«al   or   mallaabia    iron) 
Grid    re*i*tor* 

Th'rd-rail    *hoo    beam*    and    acca**oriaa 
Trolley  pole*   (*laol)  and  whaat* 
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CORDIALITY 

During  vacation  season  particularly  an  up- 
to-the-minute  Birney  Safety  Car  service 
with  its  short  headways  and  properly  main- 
tained schedules  can  leave  no  other  than  a 
favorable  impression. 

No  waiting  on  street  corners,  quick  service 
and  an  arrival  at  railroad  station  or  boat 
wharf  on  time  will  aid  considerably  in  the 
development  of  cordial  public  relations. 

If  Birney  Safety  Cars  mean  better  public 
relationship  they  also  mean  increased 
earnings. 


THE  J  G.  BRILL  COMPANY 

^       Philadelphia,  Pa.       *•■ 


AMERICAN  CAR  CO..  St.Louis.Mo. 
G.C.KUHLMAN  CARCO.,Cleveland,0hio. 
WASON  MANFG.COm  Springfield,  Mass. 
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r/?^  Result 

of  26   Years' 

Development 


Safety  cars  require  control  equip- 
ment that  is  light  and  durable. 

The  K-63  controller,  which  meets 
these  requirements,  is  the  result 
of  26  years'  experience  with  plat- 
form type  control.  Because  of  its 
success  in  this  field,  practically 
all  safety  cars  are  now  beings 
equipped  with  this  type  of 
controller. 


General^Electric 


General  OfTice 
Schenecudjr.  NY 


Company 


Sales  OlTices  in 
all  lai]ge  cities 


